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Notice and Disclaimer 

 

The contents of this document have been developed in the framework of the REE4EU project and are the 
copyright of PNO Innovation1 . They shall not be copied in whole, in part or otherwise reproduced (whether 
by photographic, or any other method). Whilst the information contained in the document and webpages 
accessible from this document is believed to be accurate, the authors make no warranty of any kind with 
regard to this material. 

                                                           

 
1 The authors of this document are working with PNO Innovation N.V. (Brussels office-Belgium) and Ciaotech 
(Italy). Both PNO Innovation and Ciaotech belonging to the same mother company PNO Group B.V. (PNO). 
PNO is a European leader in grants and innovation bringing about 1 Billion euro annually to its clients .  PNO 
Innovation (the beneficiary in REE4EU) is located in Brussels and is  leading the intelligence services for the 
PNO Group which encompass value chains and stakeholders analysis, market and business analysis, IPR 
management and exploitation plans, road-mapping , building innovation ecosystems and new communities 
around a specific topic, among other services. PNO provides open innovation opportunities and is managing 
an open innovation portal (www.innovationplace.eu) where information about innovative ideas, projects and 
funding opportunities in several European countries is constantly provided. For more information about this 
deliverable, the REE4EU project, or PNO in general, the authors can be contacted at 
nader.akil@pnoconsultants.com.  

http://www.innovationplace.eu/
mailto:nader.akil@pnoconsultants.com
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Executive Summary 

This document provides a helicopter view on the most relevant stakeholders who are connected to the topic 
of Rare Earth Elements (REE) in general and more specifically to the REE4EU value chain. Although the list of 
stakeholders provided in this document is by no means exhaustive, the study provides relevant information 
on the most important industrial stakeholders (SMEs, or large industries) that are performing international 
research, innovation and business activities across or around the value chain of the REE4EU project. The 
position of each industrial stakeholder in the global REE supply chain is identified, and concise information 
about their activities and potential interests, and linkages to the REE4EU project is also provided.  

Additionally, the list of the major European research and academic institutions working on the topic of 
recovery of REE is presented, and their European research projects or patents are concisely presented and 
can be accessed directly from the links provided in this document.   

Moreover, this deliverable provides information on industrial stakeholders who are connected to the most 
relevant applications, as identified in the ERECON report, that may present a significant opportunity for REE 
recovery, such as: 

1. Hard disk drives, DVD and CD players  
2. Automotive applications  
3. Motors in industrial applications  
4. Loudspeakers  
5. Air conditioning compressors  
6. Magnetic separators  
7. Mixed electronics  
8. Electric bicycles  
9. Wind turbines  

 

The aim of this study is on one hand, to help the consortium partners in setting up dissemination and 
communications actions targeted towards group(s) of stakeholders relevant to a specific value chain, and on 
the other hand, to provide information to the public at large on the relevant industrial and academic 
stakeholders that are connected to the topic of REE in general and more specifically to the recovery of REE.  

This study lays down the foundations for targeted dissemination, networking and business development 
activities between relevant stakeholders and the REE4EU partners.  
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1 Introduction  

The results presented in this deliverable have been acquired based on a methodology elaborated by PNO to 
determine the value chain needs analysis for the recovery of REE, and the most relevant stakeholders related 
to the project activities. The methodology is based on the following approaches: 

1- Identification of the position of the REE4EU-specific value chain within the global REE supply chain 
so that stakeholders from other value chains within the global supply chain are considered in the 
stakeholder analysis.  

2- Illustration of the global supply chain in a user-friendly way permitting to visualise the position of the 
identified stakeholders into the global supply chain (see figure 1). 6 positions of stakeholders in the 
global supply chain were specified: 

a. Primary Supplier; 
b. REE recovery; 
c. REA producer; 
d. REE intensive product manufacturer; 
e. End user (mainly stakeholders using REE in the 9 products specified in the ERECON report); 
f. Recycler; 

3- {ŎǊŜŜƴƛƴƎ ƻŦ ǘƘŜ /ƻǊŘƛǎ ŘŀǘŀōŀǎŜ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ άLƴƴƻǾŀǘƻǊǎέ ƛƴ 9¦ ƛƴ ǘƘŜ ŦƛŜƭŘ ƻŦ ǊŜŎƻǾŜǊȅ ƻŦ w99 
4- Screening of several patent databases such as WIPO, Espacenet, etc. to identify the potential 

investors in the field of REE recovery 
5- Web search and interviews to identify relevant stakeholders as potential business drivers supporting 

the REE4EU project. 
 

 

Figure 1 The REE4EU value chain and how it is embedded in the global supply chain 

 
 
The analysis led to the identification of more than 300 stakeholders that are connected i.e. with a business 
relationship, to the REE recovery and REE use subjects and therefore to the project. Stakeholders were 
classified based on their individual position across the global REE supply chain as follows: potential end users 
of REE, stakeholders with access to feedstocks containing REE, stakeholders involved in (competing) 
technology development, etc.   For each stakeholder, information was gathered from publicly available 
sources, such as company websites, public reports or other public information about their interests in rare 
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earth elements. The gathered information for each industrial stakeholder was tabulated following a 
standardised form (see table 1 below) to facilitate the reading of this document and the retrieval of the 
information.    
 

Table 1 Standardised table for illustration of information of the identified industrial stakeholders  

Company information Name:  

Type: SME or Large Industry 

Country:  

Website:  

Value chain position Primary Supplier, or REE recovery, or REA producer, or REE intensive 
product manufacturer, or end user or recycler.  

General description General description of the core business and activities of the industrial 
stakeholder 

Link to REE4EU Concise information on why the identified stakeholders is linked to the 
REE4EU project and how? 

Projects 
Link to the project(s) which the stakeholder has been participating to and 
briefing on the project(s) such corresponding funding programmes, Start 
date, End date, funding received, number of partners, and coordinating 
entity.  
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2 Innovators (EU projects)  

The first step in the stakeholder analysis was to focus on the European organisations that have been working 
on the topic of REE recovery within the context of European projects in the past years. As these EU projects 
have a strong innovation character, their stŀƪŜƘƻƭŘŜǊǎ ǊŜǇǊŜǎŜƴǘ ǘƘŜ άLƴƴƻǾŀǘƻǊǎέ ƛƴ 9ǳǊƻǇŜ ƛƴ ǘƘŜ ŦƛŜƭŘ ƻŦ 
REE recovery. Analysis of the aforementioned projects led to the identification on one hand, of the industrial 
entities (large industries and SMEs) with interest in REE recovery due to business direction, know how, 
services etc. depending on the availability of REE, and on the other hand, of the RTOs and academic 
organisations active in the development of new recovery technologies for REE4EU. Both types of 
stakeholders have strong ties with the project and will be informed about the progress of REE4EU activities 
with an aim to highlight potential synergies of REE4EU with ongoing European projects and to potentially 
generate business development opportunities with the industry. The following section provides a detailed 
description of the methodology implemented to identify those innovators in Europe that are connected to 
the REE4EU project, and the results obtained.  

2.1 Methodology 

The first step of the stakeholder analysis, aiming at better undeǊǎǘŀƴŘƛƴƎ άǿƘƻ ƛǎ ŘƻƛƴƎ ǿƘŀǘέ ǿƛǘƘƛƴ ǘƘŜ 
REE4EU value chain, was the research on the funded European projects.  

 

 

Figure 2 CORDIS portal homepage 

 

The Community Research and Development Information Service (CORDIS) is the EC's primary public 
repository and portal to disseminate information on all the EU-funded research projects and their results. 
tbhΩǎ ƛƴǘŜƭƭƛƎŜƴŎŜ ƳŜǘƘƻŘƻƭƻƎȅ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŜȄǇƭƻƛǘŀǘƛƻƴ ƻŦ ǘƘŜ /hw5L{ ŘŀǘŀōŀǎŜΣ ǿƘƛŎƘ ƳŀƪŜǎ ŀǾŀƛƭŀōƭŜ 
a set of structured information about funded projects and the involved entities. Thanks to InnovationPlace 
(www.innovationplace.eu), the proprietary platform based on the Open Innovation paradigm that also 
encompasses intelligence tools to tape into large data of publicly available information, the PNO team was 
able to rapidly explore the CORDIS repository, identify the relevant EU projects and extract the detailed list 
of all the stakeholders involved in such projects. The actors involved in the REE4EU value chain which 
participate or have participated in EU projects have been considered as άƛƴƴƻǾŀǘƻǊǎέ, as EU projects have a 
strong innovation character. 
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Figure 3 InnovationPlace homepage 

 

The starting point of this process was the identification of the corpus of EU projects related to the REE4EU 
scope. Guided by the project consortium, PNO team has performed the first queries with 4 keywords and a 
timeframe. Since the goal of this analysis is to identify the actors that are currently active in REE recovery, 
projects that have started before 2005 were ignored. The chosen keywords were:  

¶ Batter(y) recycl(e) 

¶ Magnet() recover(y) 

¶ Permanent magnet() 

¶ Dismantl(ing) 

 

Figure 4 First queries overview  
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Due to the stemming functionality of the research tool and the broad keywords adopted, the final corpus of 
128 projects2 comprised also items out of scope. The noise generated was considered less problematic than 
the possibility of missing important projects. Nevertheless, a filtering phase was needed in order to narrow 
down the corpus to the only relevant contents.  

The full list was analysed and each item was tagged in order to cluster the projects into άŦŀƳƛƭƛŜǎέΦ This step 
was performed in order to ensure a better overview on the identified projects and to better visualise the 
landscape covered.  

 

 

Figure 5 First queries results analysis ς project families 

 

The full list of projects was discussed with the coordinator and a brainstorm session about the projects was 
necessary to refine the list to the most relevant projects. During the brainstorm session, high level 
information about the projects were investigated and their intimacy and synergies with the REE4EU project 
were assessed. Following the brainstorm session, the list was reduced to 29 projects related to selected for 
5 project families: 

¶ battery  

¶ electrical motor 

¶ magnet 

¶ recycling/recovering/dismantling 

¶ wind turbine 

An overview of the selected 29 projects is illustrated in Table 2. 

                                                           
2 The 134 hints obtained from the 4 queries resulted in 6 overlapping projects. Once removed the redundancies, the 
final corpus comprised 128 projects. 
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Table 2 Selected EU projects 

TITLE START 
DATE 

END 
DATE 

PROJECT 
ACRONYM 

COORDINATOR PROJECT 
FUNDING 

SUBPROGRAMME 
AREA 

Next generation urban mining 
- Automated disassembly, 
separation and recovery of 

valuable materials from 
electronic equipment 

01/09/15 31/08/19 ADIR FRAUNHOFER GESELLSCHAFT ZUR 
FOERDERUNG DER ANGEWANDTEN 

FORSCHUNG E.V. 

ϵ рΦнснΦнлмΣлл SPIRE-07-2015 

Towards Replacement of 
Critical Catalyst Materials by 

Improved Nanoparticle 
Control and Rational Design 

01/06/16 31/05/19 CritCat TTY-SAATIO ϵ пΦосфΦнфоΣлл NMP-23-2015 

A Chemical Approach to 
Molecular Spin Qubits: 

Decoherence and Organisation 
of Rare Earth Single Ion 

Magnets 

01/08/15 31/07/20 DECRESIM 
 

ϵ мΦунтΦотрΣлл ERC-CoG-2014 

Training Network for the 
Design and Recycling of Rare-

Earth Permanent Magnet 
Motors and Generators in 

Hybrid and Full Electric 
Vehicles 

01/09/15 31/08/19 DEMETER KATHOLIEKE UNIVERSITEIT LEUVEN ϵ оΦулнΦрмнΣлл MSCA-ITN-2015-
ETN 

Drastically reduced use of rare 
earths in applications of 

magnetocalorics 

01/01/13 31/12/15 DRREAM IMPERIAL COLLEGE OF SCIENCE, 
TECHNOLOGY AND MEDICINE 

ϵ оΦтлтΦмпоΣлл NMP.2012.4.1-3 

European Rare Earth Magnet 
Recycling Network 

01/09/13 31/08/17 EREAN KATHOLIEKE UNIVERSITEIT LEUVEN ϵ оΦфлмΦспнΣлл FP7-PEOPLE-
2013-ITN 

Development of a sustainable 
exploitation scheme for 
9ǳǊƻǇŜΩǎ wŀǊŜ 9ŀǊǘƘ ƻǊŜ 

deposits 

01/01/13 31/12/17 EURARE NATIONAL TECHNICAL UNIVERSITY OF 
ATHENS - NTUA 

ϵ фΦлллΦлллΣлл NMP.2012.4.1-1 
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New geomodels to explore 
deeper for High-Technology 

critical raw materials in 
Alkaline rocks and 

Carbonatites 

01/02/16 31/01/20 HiTech AlkCarb THE UNIVERSITY OF EXETER ϵ рΦофрΦнфсΣл0 SC5-11d-2015 

Aeronautical Magnetic Gear 
Box 

01/09/12 30/04/14 MAGBOX UNIVERSIDAD CARLOS III DE MADRID ϵ муоΦснтΣлл JTI-CS-2012-1-
SFWA-01-048 

New permanent magnets for 
electric-vehicle drive 

applications 

01/10/13 30/09/16 MAG-DRIVE INSTITUT JOZEF STEFAN ϵ нΦрпфΦлллΣлл GC.SST.2013-2. 

Improved magnets for energy 
generation through advanced 

tidal technology 

01/12/12 30/11/14 MAGNETIDE ATARD SAVUNMA VE HAVACILIK SANAYI 
ILERI TEKNOLOJI UYGULAMALARI 
ARASTIRMA VE GELISTIRME A.S. 

ϵ мΦмомΦтллΣлл SME-2011-1 

Establishing of a novel 
technology platform for bio-
based mineral processing: 

Development of peptides as 
agents for the separation of 
rare earth minerals via bio-

flotation 

01/03/15 28/02/17 MINEPEP HELMHOLTZ-ZENTRUM DRESDEN-
ROSSENDORF EV 

ϵ мсуΦонмΣлл FP7-PEOPLE-
2013-IOF 

New Spin for Molecular 
Magnets 

31/08/15 30/08/17 MOLMAG JYVASKYLAN YLIOPISTO ϵ мфмΦонсΣлл MSCA-IF-2014-EF 

HIGH PERFORMANCE 
NANOSTRUCTURE 

PERMANENT MAGNETS 

01/06/10 31/12/12 NANOPERMAG NATIONAL CENTER FOR SCIENTIFIC 
w9{9!w/I Ϧ59ahYwL¢h{έ 

ϵ нлнΦ319,00 FP7-PEOPLE-
2009-IIF 

Nanocrystalline Permanent 
Magnets Based on Hybrid 

Metal-Ferrites 

01/12/12 30/11/15 NANOPYME FUNDACION IMDEA NANOCIENCIA ϵ оΦптфΦпфоΣлл NMP.2012.4.1-3 
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NOVel, critical materials free, 
high Anisotropy phases for 
permanent MAGnets, by 

design. 

01/04/16 30/09/19 NOVAMAG FUNDACION BCMATERIALS -  BASQUE 
CENTRE FOR MATERIALS, APPLICATIONS 

AND NANOSTRUCTURES 

ϵ рΦрснΦослΣлл NMP-23-2015 

Development of novel, high 
Performance hybrid TWV/GPF 
Automotive afteR treatment 
systems by raTIonAL design: 

substitution of PGMs and Rare 
earth materials 

01/04/16 30/09/19 PARTIAL-PGMs WARRANT GROUP SRL ϵ пΦсрлΦлллΣлл NMP-23-2015 

Rare Earth Oxide Dielectrics 
for Advanced Germanium 

CMOS Technology 

01/05/11 30/04/13 REACT "NATIONAL CENTER FOR SCIENTIFIC 
RESEARCH ""DEMOKRITOS""" 

ϵ мртΦтнлΣлл FP7-PEOPLE-
2010-IEF 

Novel active nanophotonic 
devices in rare-earth doped 

double tungstates 

01/08/11 31/07/15 RE-ACT UNIVERSITEIT TWENTE ϵ мллΦлллΣлл FP7-PEOPLE-
2011-CIG 

Reclamation of Gallium, 
Indium and Rare-Earth 

Elements from Photovoltaics, 
Solid-State Lighting and 

Electronics Waste 

01/01/13 31/12/16 RECLAIM NEDERLANDSE ORGANISATIE VOOR 
TOEGEPAST 

NATUURWETENSCHAPPELIJK 
ONDERZOEK - TNO 

ϵ пΦтмрΦрнрΣлл NMP.2012.4.1-2 

Recovery of Rare Earth 
Elements from magnetic waste 
in the WEEE recycling industry 
and tailings from the iron ore 

industry 

01/12/13 30/11/16 REECOVER NORGES TEKNISK-
NATURVITENSKAPELIGE UNIVERSITET 

NTNU 

ϵ рΦффрΦтпмΣлл ENV.2013.6.3-1 

Rare Earth Element reCYCLing 
with Low harmful Emissions 

01/07/13 30/06/18 REE-CYCLE 
 

ϵ нΦнррΦрмрΣлл ERC-AG-PE8 
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Improvement of Technical 
Capabilities for Research and 

Development (R&amp;D) 
Related to Separation, 

Determination and Preliminary 
Production of different Rare 

Earth Elements. 

01/11/09 31/10/11 REESEP HELSINGIN YLIOPISTO ϵ нрмΦрлуΣлл FP7-PEOPLE-IIF-
2008 

RARE EARTH FREE 
PERMANENT MAGNETS 

01/05/12 30/04/15 REFREEPERMAG "NATIONAL CENTER FOR SCIENTIFIC 
RESEARCH ""DEMOKRITOS""" 

ϵ оΦупмΦпллΣлл NMP.2011.2.2-4 

New Recovery Processes to 
produce Rare Earth -

Magnesium Alloys of High 
Performance and Low Cost 

01/09/15 31/08/18 REMAGHIC FUNDACION CIDAUT ϵ оΦнроΦппмΣлл SPIRE-07-2015 

Rare Earth Magnet Recovery 
for Environmental and 
Resource Protection 

01/01/13 30/06/16 REMANENCE C-TECH INNOVATION LIMITED ϵ оΦтннΦлллΣлл NMP.2012.4.1-2 

Rare Earth Metal Separation 
with Ionic Liquids 

01/02/15 31/01/17 REMSIL THE QUEEN'S UNIVERSITY OF BELFAST ϵ номΦнуоΣлл FP7-PEOPLE-
2013-IIF 

Resource Efficient Production 
Route for Rare Earth Magnets 

01/01/15 31/12/17 REProMag OBE OHNMACHT & BAUMGARTNER 
GMBH & CO KG 

ϵ рΦтнсΦосрΣлл FoF-02-2014 

Replacement and Original 
Magnet Engineering Options 

01/12/12 30/11/15 ROMEO INSTITUT JOZEF STEFAN ϵ оΦфтуΦолсΣлл NMP.2012.4.1-3 

The development of a novel 
rare-earth magnet based wave 

power conversion system - 
Snapper 

01/09/09 31/08/11 SNAPPER NATIONAL RENEWABLE ENERGY CENTRE 
LIMITED 

ϵ фууΦснлΣлл SME-1 
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Thermoelectric power 
generation from anomalous 
Nernst effect based on rare 
earth free hard magnetic 

materials 

01/03/14 29/02/16 THERMO-SPIN "THE PROVOST, FELLOWS, FOUNDATION 
SCHOLARS & THE OTHER MEMBERS OF 

BOARD OF THE COLLEGE OF THE HOLY & 
UNDIVIDED TRINITY OF QUEEN 

ELIZABETH NEAR DUBLIN" 

ϵ нрпΦсоуΣлл FP7-PEOPLE-
2013-IEF 
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2.2 General overview of the industrial άLƴƴƻǾŀǘƻǊǎέ identified and their positions in the global REE supply 
chain  

The partners involved in the selected EU projects were extracted, representing the first set of the identified 
stakeholders active in the REE supply chain. A helicopter view of the industrial innovators and their position 
in the supply chain is shown in Figure 6. Detailed profiles of all the industrial innovators (SMEs and large 
industries) are presented in sections 1.3, while section 1.4  provides the list of non-profit stakeholders.  
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Figure 6 Identified industrial άInnovatorsέ and their positions in the REE supply chain 




































































































































































































































































































































































































































