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Welcome

Patrick Maestro, Secretary-General, Euro-CASE 



Evidence Review Report and Advisorsô Scientific Opinion

https://scientificadvice.eu



Todayôs webinar

Schedule (times in CEST)

Å14:00 Opening and welcome

Å14:05 Background and context

Å14:10 Panellistsô presentations 

Å14:40 Discussion and Q&A 

Å15:00 Wrap-up and close 

Q&A session ï please use Q&A box for your questions

The chat box is open for general discussion



Our speakers 

Å Anke Weidenkaff , Professor for Sustainable Materials Science, Technical 

University of Darmstadt (Germany), Co-Chair of the SAPEA Working Group on 

Advanced Materials

Å Dimitra Simeonidou , Member of the Group of Chief Scientific Advisors, 

Professor of High-Performance Networks and Director Smart Internet Lab, 

University of Bristol, UK

Å Nicola Marzari , Full Professor, Laboratory of Theory and Simulation of 

Materials, EPFL (Switzerland), Cavendish Professor of Physics, University of 

Cambridge, SAPEA Working Group Member on Advanced Materials

Å Karsten Reuter, Director of the Theory Department, Fritz Haber Institute of the 

Max Planck Society

Views and opinions expressed are those of the individual panel members and may not reflect those of 

the EU or EC



Background and Context

Dr Geoffroy Delamare, SAM Secretariat, European Commission
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About the Advisors

ÅNaomi Ellemers

ÅAdam Izdebski

ÅMartin Kahanec

ÅRafal Ğukasik

ÅDimitra Simeonidou

ÅRémy Slama

ÅMangala Srinivas

Group of 

Chief 

Scientific 

Advisors



About the SAM secretariat

A small team within the European Commission

ÅActs as a liaison between the SAM

and the Commission

ÅCoordinates scoping paper development

ÅSupports the Advisors with administration

and record-keeping

ÅWorks with SAPEA to communicate

about the work of the SAM

ÅAnalyse the policy landscape

SAM 

secretariat



About SAPEA

ÅBrings together around 120 

academies from across Europe

ÅOffers outstanding expertise from natural 

sciences, engineering and technology, 

medical, health, agricultural and social 

sciences, and the humanities

ÅProvides independent evidence 

reviews on request

ÅInforms the Advisorsô policy 

recommendations

SAPEA 

consortium 

of academy 

networks

YASAS



How we work   

We receive
a request
European Commissioners can ask 
us for advice on any topic

We review
the evidence
A SAPEA working group 
writes an evidence review 
report

The Advisors write a 
Scientific Opinion based 
on the evidence

We deliver
our advice
Our evidence and 
recommendations are both 
handed to the Commission

We make 

recommendations



Advice on Advanced Materials

AI in Emergency 

and Crisis 

Management

Advanced 

Materials

Questions requested by Commissioner Zaharieva ïApril 2025

1) What contribution can advanced materials bring to the EUôs 

strategic autonomy? 

2) How can the cross-fertilisation of innovation in advanced materials 

be enhanced? 

Ʒ Advanced Materials Act by Q4 2026



SAPEA Evidence 
Review Report (ERR)

Advanced materials

Anke Weidenkaff
Co-Chair, Advanced Materials 
Working Group



ÅChapter 1: Introduction

ÅChapter 2: A primer on sustainability: Concepts, processes, and best practices

ÅChapter 3: Emerging technologies in manufacturing, scaling, and infrastructure

ÅChapter 4: Basic research directions for future transition    

ÅChapter 5: Digitalisation: Data, simulations, and AI 

ÅChapter 6: Policy, legislation, and governance of innovation ecosystems

ÅChapter 7: Conclusions and policy options for European leadership in advanced 
materials  

Structure of the report



ÅAdvanced materials play a transformative role across all sectors of emerging technologies

ÅSustainability is crucial; circular strategies can reduce raw material dependence and improve energy and 

resource efficiency

ÅFundamental science is the bedrock of innovation, requiring long -term, predictable funding without 

expectation of rapid returns

ÅDigitalisation , AI and ML technologies can have a profound impact on how material properties are 

developed

ÅConclusions

ÅFragmentation of ecosystems and regulatory frameworks, the need for skills and resources, 

speeding the uptake of AI and innovation needs to be addressedé

ÅRequiring a coordination mechanism and an EU innovation ecosystem

Overall key messages



ÅData-driven approaches and AI are becoming central to advanced materials 

design.

ÅHigh -quality databases built on FAIR principles are critical for AI and 

simulations in materials discovery and should include digital profiles of 

materials for specific applications and industrial use. 

ÅImproved data mining and curation are needed to strengthen reliable data 

pipelines. 

ÅAI can enable next -generation digital twins and self -driven labs to scale 

advanced materials discovery and manufacture and identify new sustainable 

materials.

Key messages 

Chapter 5: Digitalisation: Data, simulations, and AI 



DIGITALISATION OF RESOURCES



From Data Driven Discovery to Self Learning Cycles



Dimitra Simeonidou. Group of Chief 

Scientific Advisors



Evidence Review and Scientific Opinion

Copyright European Union, 2026

21 April 2026 

Handover to Commissioner Zaharieva



The challenges The vision



Designing for safety and sustainability



R1: Support the creation of data spaces for FAIR data, digitalisation , AI and computational methods 
for accelerating safe -and-sustainable advanced materials research and commercialization

ÅR 1.1 Strengthen Europeôs advanced materials pipeline with findable, accessible, 

interoperable, and reusable (FAIR+) and AI -ready data and trusted federated data spaces 

with embedded safety and sustainability information

ÅUse AI to connect data bases and speed up the development of FAIR+ data 

ÅBack the development of common data languages 

ÅUnlock the existing scientific literature for AI 

ÅR 1.2 Boost modelling and experimentation for advanced materials research and 

development

ÅR 1.3 Support self -driving labs 

ÅR 1.4 Support Digital Twins 

ÅR 1.5 Promote the use of digitalisation  and AI in tools and analytics across the whole value 

circle



Autonomy, safety & sustainability, prosperity

All documents of 

current and past 

work accessible on

scientificadvice.eu

Copyright European Union, 2026

Handover to Commissioner Zaharieva, 21/04/2026

https://audiovisual.ec.europa.eu/en/media/video/I-286975


Nicola Marzari, SAPEA Working Group



1) Materials enable the technologies that drive our 
economy and sustain our world and our societies. 

TWO TAKE HOME MESSAGES



1) Materials enable the technologies that drive our 
economy and sustain our world and our societies.

2) Theoretical advances, computational power, ML, 
and AI are changing our entire paradigm of scientific 
discovery and technological innovation.

TWO TAKE HOME MESSAGES



MATERIALS REVOLUTION

¸Ŝǘ ǘƻŘŀȅΣ ǿŜΩǊŜ ƛƴ ǘƘŜ ƳƛŘǎǘ ƻŦ ŀ 
materials revolution. Powerful 
simulation techniques, combined 
with increased computing power 
and machine learning, are 
enabling researchers to automate 
much of the discovery process, 
vastly accelerating the 
development of new materials
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ÅTo understand, predict, and design molecules and materials

ÅTo suggest novel microscopic and mesoscopic theories

ÅTo support, streamline, and inspire experimental efforts

ÅTo accelerate scientific discovery and technological 
innovation

SIMULATIONS/DATA/AI DRIVEN MATERIALS DISCOVERY



THE BUSINESS MODEL: 100% RETURNS EVERY 16-18 MONTHS

A calculation that took 
one year in 1993 takes 
one second in 2026
(30-million-fold increase).

Just with bits. Qubits maybe 
(not), ML and AI for sure. 21st-
century science and technology 
will greatly benefit from and be 
driven by computational science.



THE TOP 100 PAPERS:
12 papers on electronic-
structure simulations in 
the top-100 most cited 
papers in the entire 
scientific-medical-
engineering literature. 

3 in the top 10 

NATURE,  APR 2025

IMPACT OF FIRST-PRINCIPLES SIMULATIONS
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https://www.technologyreview.com/2025/12/18/1130102/ai-materials-discovery/ 
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ÅLeading in first-principles simulations

ÅPioneer efforts in materials data

WHERE IS EUROPE

VASP



THE AGE OF AI

ÅMachine learning as the great accelerator

ÅLLM as knowledge integrators

ÅAI agents as drivers of simulations



AI FOR EXPERIMENT PLANNING AND CONTROL

Karsten Reuter 

Fritz-Haber-Institut der Max-Planck-Gesellschaft



Overcoming Empirical R&D



When AI Meets Automation & Robotics

Self-Driving Laboratories (SDLs)

Materials Acceleration Platforms (MAPs)

S.P. Stier et al.,

Adv. Mater. 36, 2407791 (2024)



AI for Experiment Planning and Control

C. Scheurer and K. Reuter, Nature Catal. 8, 13 (2025)

Adaptive Design of Experiment for SDLs (Agentic ) AI for Autonomous Characterization

M. Vuijk et al., submitted



SDLs for Discovery: New Catalysts in Record Time

Incipient wetness impregnation

with automated syringe pump setup
8-fold 

reactor unit

ñIkarusò

Improved

formulation

identified

in <100 

experiments

(~12 weeks)

C.W.P. Pare et al., ACS Catal. 16, 6798 (2026)


