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PRESS RELEASE

PASSENGER project concludes: advancing Europe’s
autonomy in producing permanent magnet materials

[31 October 2025, Strasbourg] As Europe faces growing pressure to secure its clean technology
supply chains, the PASSENGER project marks a major milestone toward industrial
independence and sustainability. After four years of work, PASSENGER - funded by the EU’s
Horizon 2020 research and innovation programme - successfully concludes today, having
demonstrated that high-performance permanent magnets for strategic applications can be
produced entirely without rare earth elements.

Europe currently imports almost 100% of its rare earths magnets, with recycling rates below 1%, leaving
its industries and green transition exposed to geopolitical risks and volatile markets. PASSENGER offers a
concrete, European-based solution: developing improved Strontium Ferrite (Sr-ferrite) and Manganese-
Aluminum-Carbon (MnAIC) alloys as sustainable, rare-earth-free alternatives for permanent magnets,
based on materials abundantly available in Europe.

BREAKTHROUGH RESULTS FOR EUROPEAN INDUSTRY
Through eight pilot plants across Europe, PASSENGER has achieved multiple firsts:

¢ Manganese-Aluminium-Carbon (MnAIC) magnets: The consortium achieved the first-ever
industrial-scale production of 158 kg of MnAIC magnetic powder in its strongest T-phase,
combining excellent remanence (>2.0 kG) and coercivity (>3.5 kOe).

¢ Improved Strontium Ferrite (Sr-ferrite) magnets: Over 4 tonnes of improved ferrite material were
produced, maintaining high magnetic performance across temperature ranges without lanthanum or
cobalt, commonly used in commercial magnets.

e Validation in real applications: The new materials were successfully integrated into water pump
and e-scooter prototypes, achieving performance comparable to conventional rare-earth-based
systems.

These results demonstrate the potential for a complete European value chain, from raw materials and alloy
production to finished magnet components, enabling a transition from laboratory research to pre-industrial
manufacturing.

REDUCING ENVIRONMENTAL AND SOCIAL IMPACTS

The project’s environmental assessments show that rare-earth-free magnets developed within PASSENGER
could reduce CO, emissions by up to 80% and human toxicity impacts by 74% compared with conventional
NdFeB magnets.

Health and safety analyses indicate that replacing neodymium-based magnets could significantly reduce
workplace risks, with 3-12 times fewer potential worker accidents, eliminating hazardous substances such
as neodymium dust and hydrochloric acid from production processes.

- passenger-project.eu

Page | 1



@) PASSENGER

FOR SUSTAINABLE AND EFFICIENT RE-FREE MAGNETS

PROJECT COORDINATOR
FUNDACION IMDEA NANOCIENCIA

By using locally sourced materials and designing for recyclability, PASSENGER contributes to Europe’s circular
economy and supports the objectives of the European Green Deal.

ECONOMIC AND STRATEGIC BENEFITS FOR EUROPE

PASSENGER demonstrates that rare-earth-free magnet production can be economically viable, with life cycle
cost analyses showing lower manufacturing costs than those of rare-earth-based magnets.
By relying on raw materials from European sources, including deposits in Ukraine, Norway, Iceland, and Spain,
the project contributes to reducing strategic dependencies and enhancing supply chain security.

Over its duration, the project has invested €8.8 million across 20 partners in eight European countries,
reinforcing research capacity and creating the basis for new industrial and employment opportunities in
sustainable manufacturing.

A EUROPEAN PATHWAY FOR SUSTAINABLE INNOVATION

The PASSENGER consortium has shown that technological excellence, environmental responsibility, and
strategic autonomy can advance together. Its integrated approach — combining materials research, industrial
scale-up, life cycle assessment, and socio-economic analysis — provides a model for future European
collaborations in the field of critical materials and sustainable manufacturing.
“PASSENGER has demonstrated that Europe can lead the development of rare-earth-free magnet
technologies, ensuring both sustainability and industrial competitiveness,” said Rodolfo Miranda, the
project coordinator, from IMDEA. “Our results show that Europe’s green and digital transitions can be

supported by solutions fully developed and produced within Europe.”

About PASSENGER

PASSENGER (Pilot Action for Securing a Sustainable European Next Generation of Efficient RE-free magnets)
is funded by the European Union’s Horizon 2020 Research and Innovation Programme under grant agreement
no. 101003914. The project brings together leading research institutions and industry partners to develop and
scale rare-earth-free permanent magnets for electric mobility, wind energy, and other strategic applications.

More information and scientific publications are available at:

& https://passenger-project.eu
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