_’—JJ
=

= * K K
= A
=
= 5
= =

Scientific Advice Mechanism

Advanced

& European | Research and

==— Commission Innovation

materials

Group of Chief Scientific Advisors

Independent Expert Report

Scientific
Opinion No. 18

April 2026



Advanced Materials
Group of Chief Scientific Advisors
European Commission

Directorate-General for Research and Innovation
Directorate-General for Research and Innovation

Unit 02 - Science for Policy, Advice and Ethics

Email EC-SAM®ec.europa.eu
RTD-PUBLICATIONS®@ec.europa.eu

European Commission

B-1049 Brussels

Manuscript completed in March 2026
First edition

The contents of this publication do not necessarily reflect the position or opinion of the European Commission.

PDF ISBN 978-92-68-36571-7 doi: 10.2777/3536600 KI-01-26-014-EN-N

Luxembourg: Publications Office of the European Union, 2026
© European Union, 2026

The Commission’s reuse policy is implemented under Commission Decision 2011/833/EU of 12 December 2011 on the reuse of Commission documents
(0J L 330, 14.12.2011, p. 39, ELI: http://data.europa.eu/eli/dec/2011/833/0j).

Unless otherwise noted, the reuse of this document is authorised under the Creative Commons Attribution 4.0 International (CC BY 4.0) licence (https:/
creativecommons.org/licenses/by/4.0/). This means that reuse is allowed, provided appropriate credit is given and any changes are indicated.

For any use or reproduction of elements that are not owned by the European Union, permission may need to be sought directly from the respective
rightholders. The European Union does not own the copyright in relation to the following elements:

Cover: ©watchirachat #1367655275, 2026. Source: stock.adobe.com

Page 25: ©Ben #662945929, ©Kornienko Alexandr #349309006, ©vladimirnenezic #85271008, ©xiaoliangge #585876156, 2026.

Source: stock.adobe.com


mailto:RTD-PUBLICATIONS@ec.europa.eu
http://data.europa.eu/eli/dec/2011/833/oj
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://stock.adobe.com
http://stock.adobe.com

2026

EUROPEAN COMMISSION

SCIENTIFIC ADVICE MECHANISM

Advanced Materials

Group of Chief Scientific Advisors

Scientific Opinion No. 18
April 2026

(Supported by SAPEA Evidence review Report)

Directorate-General for Research and Innovation









1 Naomi Ellemers
Distinguished University
Professor of Social and
Behavioral Sciences, Utrecht
University, Netherlands

2 Adam lzdebski

Professor of Human Ecology,
Institute of Advanced Studies,
Nicolaus Copernicus University
in Torun, Poland

Martin Kahanec
Professor, Central European
University, University of
Economics; Central European
Labour Studies Institute in
Bratislava, Slovakia

roup of
hief
cientific
dvisors

4 Rafat tukasik

Professor, Director of Research,
Innovation and
Commercialization Department
at Lukasiewicz Centre, The
tukasiewicz Research Network,
Warsaw, Poland

5 Dimitra Simeonidou

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

6 Rémy Slama
Senior investigator at Inserm
(National Institute of Health and
Medical Research), Professor in
Environmental Health at ENS-PSL
(Ecole Normale Supérieure), Paris

7 Mangala Srinivas
Professor of Cell Biology &
Immunology, Wageningen
University and Research,
Netherlands































































Biomaterials for improved tissue regeneration

Biomaterials act as artificial or bio-derived extracellular
matrices that support tissue repair and regeneration,
often in combination with cells and bioactive
molecules, actively guiding regeneration and

unlocking safer, personalised therapies.

Quantum materials for electronics

Composites for
lightweight automotives

Polymer matrix
composites are bringing
advances to the
automotive industry due
to improved
strength-to-weight
ratio, as less weight
means extended range.
Highly recyclable, they
are reducing waste

and speeding the

green transition.

Ceramics for efficient
materials in aerospace

Ceramic matrix materials
are making waves in the
aerospace industry. They
offer reduced weight,
higher temperature
capability, and more
efficient cooling. The
improvements to
efficiency and fuel
economy should lead to
lower emissions.

With their superconductivity and unique magnetic
properties, quantum materials offer the possibility of a
second computing revolution. They could open the way to
a new generation of computing, communication and
sensing, potentially before the end of this decade.

Figure 1: Examples of materials highlighted in the SAPEA ERR (SAPEA, 2026), the ERC report (ERC, 2026) and the JRC patent analysis

(JRC, 2025), with potential examples of applications
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Key challenges

Gaps in knowledge,
metrics, data

Fragmentation of
infrastructures,
skills and funding

Differing data formats,

data languages,

and limited interoperability

How to address them

Consensual metrics and data structures for
multi-criteria life cycle and value circle analyses

Clear, predictable, science-based decision rules
to strengthen stakeholder participation,

and transparency about outcomes

and decision procedures

Coordinated infrastructure, clearer skills
pipelines, more coherent funding strategies
and uniform monitoring mechanisms such as
a Materials Impact Observatory

Data sharing Al-assisted data hubs, common
taxonomies, self-driven lab testbeds and shared
digital twins under robust governance that
respects Intellectual Property

Strategic alliances to secure access to green and

Target

o

Strategic
independence,
carbon neutrality
and industrial
competitiveness,
while protecting health
and safety of EU
citizens
and preventing
environmental risks

affordable energy, and to structured links between civil
and defence, linking advanced materials policy to
broader agendas on raw materials, energy and security

Systemic and

geopolitical constraints

Figure 2: Summary of the overall vision underlying the recommendations, challenges identified and measures to tackle them


















Designing for safety and sustainability
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Figure 3: Summary of the strategy to ensure safety and sustainability in advanced materials innovation

Current strategies to classify advanced materials, and innovations in general, include the
Technology Readiness Level (TRL) scale. The scale provides a widely used framework that describes
the maturity of a technology, moving from early-stage fundamental research and proof of concept
(TRL 1-3) through prototyping, testing and pre-commercial trials (TRL 4-6), to real world
demonstrations and market deployment (TRL 7-9). In the context of advanced materials,
Technology Readiness Levels capture the transition from materials discovery and proof-of-concept
to integrated components and final products operating in real-world conditions. The concerns are
different at every level. At low readiness levels, the focus is on understanding and documenting the
intrinsic properties and potential hazards of materials. At the higher end of the scale, the focus
shifts to the roll-out of the technologies, with implications for manufacturing, supply-chain
dependencies and cumulative impacts on environment and health, depending on intended uses and
sectors. This Opinion makes the case for a phased increase of measures towards full compliance
before market release, anticipating final targets for safety, sustainability, and critical-raw-material
considerations. This would ensure that requirements remain proportionate and feasible as
technologies mature building up to full regulatory compliance before release, without stifling
early-stage innovation or delaying responsible market uptake.
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GETTING IN TOUCH WITH THE EU

In person

All over the European Union there are hundreds of Europe Direct centres. You can find the address of the centre
nearest you online (european-union.europa.eu/contact-eu/meet-us en).

On the phone or in writing

Europe Direct is a service that answers your questions about the European Union.
You can contact this service:

- by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),
- at the following standard number: +32 22999696,
- via the following form: european-union.europa.eu/contact-eu/write-us_en.

FINDING INFORMATION ABOUT THE EU

Online

Information about the European Union in all the official languages of the EU is available on the Europa website
(european-union.europa.eu).

EU Publications
You can view or order EU publications at op.europa.eu/en/publications.

Multiple copies of free publications can be obtained by contacting Europe Direct or your local documentation centre

(european-union.europa.eu/contact-eu/meet-us_en).

EU law and related documents

For access to legal information from the EU, including all EU law since 1951 in all the official language versions, go
to EUR-Lex (eur-lex.europa.eu).

EU open data

The portal data.europa.eu provides access to open datasets from the EU institutions, bodies and agencies. These
can be downloaded and reused for free, for both commercial and non-commercial purposes. The portal also provides
access to a wealth of datasets from European countries.



https://european-union.europa.eu/contact-eu/meet-us_en
european-union.europa.eu/contact-eu/write-us_en
european-union.europa.eu
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Advanced materials are designed to deliver superior performance
for specific functionalities. They are essential for Europe’s autonomy,
competitiveness, and resilience. However, even though Europe has

a strong foundation in science and regulatory practices, structural
challenges hinder the process from discovery to safe, sustainable
and competitive use.

This Scientific Opinion by the Group of Chief Scientific Advisors
(GCSA) provides recommendations on how advanced materials can
support EU strategic autonomy, and on how the cross-fertilisation of
innovation can be enhanced in this sector.

It emphasises the importance of prioritising core EU values such as
safety, sustainability, transparency and high production standards.
This Opinion is published in the context of the Scientific Advice
Mechanism (SAM) which provides independent scientific evidence and
policy recommendations to the European institutions at the request
of the College of Commissioners.

Studies and reports

Publications Office
of the European Union
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