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1. Executive summary 

Digital Product Passports (DPP) serve as a critical enabler for circular economy practices by 
delivering comprehensive product data, with enhanced transparency in the end-of-life (EoL) 
phase proving particularly beneficial for efficient recovery and recycling. The European Union 
targets permanent magnets, especially neodymium iron boron (NdFeB) magnets, for DPP 
implementation, as they represent a vital secondary source of elements for applications in 
the pharmaceutical, chemical, ammonia, and fertilizer industries – as exemplified by the 
NEO-CYCLE upcycling initiative. This work aims to define comprehensive data requirements 
that foster circular economy practices for products containing NdFeB magnets while ensuring 
regulatory compliance. The research integrates three key data sources: a literature review of 
established concepts, an analysis of pertinent legal frameworks, and stakeholder input from 
the NEO-CYCLE project via targeted surveys and interviews. The result shows that relatively 
little yet important research has been done in the realm of data requirements for sustainable 
EoL processing of NdFeB magnets. Although the product data is largely covered by the legal 
approaches of the European Union, the necessity to process and transfer this product data 
along the supply chain is discovered. 

2. Introduction 

The introduction provides the background and context of the research, outlines the problem 
being addressed, and defines the research objective. 

2.1. Background and context 

The European Union's transition toward a circular economy necessitates comprehensive 
tracking and documentation of critical raw materials throughout their lifecycle. The availability 
of materials used for permanent magnets (PM) is critical for modern Europe, as they play a 
key role in energy conversion technologies across the renewable energy and electric mobility 
sectors. However, a functional circular economy for recovering and reusing these materials 
has not yet been established (Burkhardt et al. 2020). The NEO-CYCLE project focuses on 
upcycling Neodymium-Iron-Boron (NdFeB) magnets from hard disk drives, contributing to 
Europe's strategic autonomy in critical raw materials. 

DPPs represent a key enabler for circular economy practices by providing detailed product 
lifecycle data. Especially the EoL phase benefits from enhanced transparency (Rizos et al. 
2022; Kalaboukas 2024; Frost et al. 2020). 

In the following we give a short overview of the DPP covering NEO-CYCLE relevant projects, 
ongoing standardization activities, technologies and software solutions and finally material 
passports.  



 
Deliverable 9.5 

2 

 

Context relevant projects 

Plooto: The Spanish pilot in the European Plooto1 project is focused on recycling magnets 
from Waste Electrical and Electronic Equipment (WEEE). The pilot members involve a 
recycling company (Ferimet), a research lab specialized in magnets processing (IMDEA) and 
a bonded magnets manufacturer (IMA). In addition, Eurecat coordinates the pilot and is 
supporting Ferimet by designing a robotic system that could help in the dismantling process.  

CIRPASS 1&2: The CIRPASS1 project ended in March 2024. It produced fundamentals and 
the bases for piloting and deploying the DPP. The focus was on the electronics, batteries and 
textiles sector. The project has a set of valuable deliverables that are publicly accessible. The 
CIRPASS 2 project is a three-year project that started in May 2024. Different from the 
previous CIRPASS project, CIRPASS-2 targets to produce 13 pilots with a high technical 
readiness level. Targeted sectors are textiles, electrical and electronic equipment, tires, and 
construction materials  

SUSMAGPRO: SUSMAGPRO2 was an EU Horizon 2020 project aimed at building a 
recycling supply chain for rare earth magnets (NdFeB) in Europe and demonstrating reuse 
in industries like automotive, wind turbines, and electronics. The consortium developed 
technologies for identifying, separating, and reprocessing magnets at pilot scale, including 
novel sensing and hydrogen processing methods. New recycled magnets were tested in 
demonstrators such as loudspeakers and electric motors in 2023. Concerning data concepts 
and digital product passports, the project created a recycling database and contributed policy 
recommendations suggesting DPPs could support magnet recycling, but detailed DPP 
implementations were not central project outcomes.  

MaXycle3: MaXycle3 was an ERA-MIN 2 funded project that ran from May 2018 to April 
2021, aimed at creating a more environmentally friendly 'short cycle' reprocessing route for 
rare earth magnets. The project developed an eco-labelling system for newly produced RE 
permanent magnets, used the HPMS (Hydrogen Processing of Magnetic Scrap) process for 
direct recycling of NdFeB alloys, and aimed to increase recycling quantities by 90%. The 
consortium included partners from Slovenia, Germany, and Sweden. The project successfully 
developed a labelling system using a recycling code represented by a data matrix code that 
included information like magnet grade, coating type, and heavy rare earth content. 
MAXYCLE created a comprehensive database system to grade end-of-life magnets for 
recyclability and generate labelling for easy identification and processing. While digital 
product passports were not a central focus, the project's data-driven approach to magnet 
identification and recycling contributed to foundational work for systematic data collection in 
magnet recycling operations.  

DigInTraCE: The project will develop a transparent and interoperable decentralised 
traceability platform. It focuses on the pulp and paper and chemicals sectors. It will provide 
dynamically updated DPP schemes supporting certification and quality validation. Project 
facts: Duration 01/2023-12/2027, 22 partners. 

MaDiTraCe develops a DPP–compatible framework to enable transparent, responsible, and 
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sustainable traceability of critical raw materials (lithium, cobalt, graphite, and rare earths, 
among other Nd) across complex supply chains. It integrates digital and analytical tracing 
methods – a including blockchain-based data trails and non-counterfeitable material 
fingerprinting – to close due-diligence gaps, address confidentiality and fraud risks, and 
support circular economy aspects from mining to recycling. The project also advances 
harmonised sustainability certification by embedding existing schemes like CERA 4in1 into 
interoperable DPPs that function as compliance and audit tools. 

SOPHIA project aims to increase the circularity of photovoltaic panels by improving reuse, 
repair, and recycling across the full value chain, driven by advanced digital solutions. Central 
to this is the development of a Digital Product Passport (DPP)-enabled platform to ensure 
traceability of new, repaired, and existing panels, enhancing identification and information 
flow to support repairability, recycling efficiency, and secondary material markets. 

Standardization overview 

DPP-related standardization efforts are conducted at European and global levels and by 
different Standards Development Organizations (SDO). Among them are ITU-T (SG5 and 
SG20), ETSI, UNECE, CEN/CENELEC JTC 24, ISO. The different standards and 
recommendations can be summarized as follows: 

ITU-T: 

SG5 Recommendation ITU-T L.1070: Global digital sustainable product passport 
opportunities to achieve a circular economy. The recommendation presents opportunities 
related to the circular economy. 

SG5 Recommendation ITU-T L.1071: A model for digital product passport information on 
sustainability and circularity. The recommendation indicates content types that should be part 
of the DPP.  

SG5/Q7: work item L.DPIS “Guidelines for a modular and scalable data system design of 
Digital Product Information Systems (DPIS) for ICT products”. 

SG20/Q5: new work item “A case study of an open-source Digital Product Passport system 
for ICT goods use case (YSTR.OS-DPP-ICT)”. 

SG20/Q5: new work item “Requirements and System Architecture of Digital Product Passport 
for ICT Goods (Y.DPP-ICT)”. 

UN/CEFACT – UNTP DPP: Recommendation No. 49 Transparency at Scale. The document 
deals with different aspects of the UNTP DPP and its evolving data model. Defines supply-
chain data models and protocols for product-level digital passports. Focus is on B2B 
interoperability. 

CEN/CENELEC JTC 24. Current European standardisation efforts consist of a request from 
the European Commission to CEN/CENELEC materialised by the JTC 24 - Digital Product 
Passport (DPP). Initially, in a timeframe from 01/2024-12/2025, a set of deliverables for the 

https://www.itu.int/rec/T-REC-L.1070-202311-I.
https://www.itu.int/rec/T-REC-L.1071-202411-P
https://uncefact.unece.org/download/attachments/195166228/UNECE_Recommendation_49_Fin%20%20%20alDraft.docx?api=v2
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Digital Product Passport (DPP) framework and system should be published. The 
standardisation activities are focusing on the following 8 topics of the DPP-system: 1) unique 
identifiers, 2) data carriers, 3) links between physical product and digital representation with 
look-up mechanism, 4) access right management, 5) interoperability (technical, semantic, 
organisation) including data exchange protocols and formats and data processing 
(introduction, modification, update), 6) data storage and data persistence, 7) data 
authentication, reliability, integrity, 8) data security and privacy. At the time of writing this 
document, the public output documents from JTC 24 were not yet published. 

Technologies and software 

The current technological situation can be seen as having some dependence on the outcome 
of the standardisation activities of the DPP system, after the introduction of the DPP principles 
and directions in the ESPR published in June 2024. No clear positioning of the European 
DPP is perceived. At global level, the UNTP DPP has positioned itself in favour of the 
decentralized identifier (DID) and verifiable credentials (VC) approach.  

At the European level, no software tools clearly dominate the market, and the overall 
availability of software remains very limited. In particular, there is a notable lack of open-
source tools and publicly accessible developments (Cano et al, 2025). This may be partly 
due to the variety of technical solutions that have proven an option to meet specific DPP 
requirements, while yet no clear decision has been made regarding their adoption. Another 
contributing factor could be the lack of clarity surrounding the DPP concept itself. 

At global level, the UNTP DPP provides an open environment for participation and 
collaboration, with openly shared specifications. This is in line with Recommendation No. 49 
Transparency at Scale, where open source software and open standards are explicitly 
mentioned. Prototypes and demonstrations are publicly available for different sectors 
(Vilchez et al. 2025).  

Regarding academic research, we can find the scenario of a diverse research community 
that publishes papers in conferences and journals, consisting mainly of recent works from 
the last few years due to the DPP being a very recent topic. The number of papers, especially 
the ones on technical implementation solutions can be considered limited now. Remarkable 
is the diversity of the research works, which can be explained by the multiple disciplines that 
are involved in the development of the DPP. An interesting indicator for the growing interest 
of the research community is the feedback from the submissions to the special session 
“Digital product passport, the enabler of the circular economy” of ISM 2025, organized by 
FhA, which attracted more than 30 paper submissions. 

Material DPPs for primary and secondary raw materials 

Considering the findings of the previous sections, we summarise here the situation of 
including primary and secondary raw material and selective data sharing in DPPs.  

UNTP recently introduced sector specific extensions to make a common core usable by 

https://uncefact.unece.org/download/attachments/195166228/UNECE_Recommendation_49_Fin%20%20%20alDraft.docx?api=v2
https://uncefact.unece.org/download/attachments/195166228/UNECE_Recommendation_49_Fin%20%20%20alDraft.docx?api=v2
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different industry sectors. Hence, such extensions may include in the future data schemes of 
primary and secondary raw material DPPs. In parallel, there is a specific UNTP-CRM project 
that addresses critical raw materials, but it is not clear if through this direction the DPP will 
be further developed. In our work (Navarro et al, 2025), we introduced how to include 
secondary raw material in the UNTP DPP JSON v0.6 format. From our approach, the UNTP 
DPP model was extended by specific information related to secondary raw material. That 
approach can be positioned to be less than a sector specific extension. Nevertheless, there 
are frequent changes and new inputs on how the data of DPPs is presented, requiring this 
area to be monitored in the future.  

From high-level DPP design perspective, selective data sharing is a DPP feature or 
requirement that has been identified to support confidentiality of product details. Regarding 
standards, the currently available standardization outputs do not yet provide a specification 
for how that is applied. From our participation in several ITU-T SG5 and SG20 events, we 
have not perceived selective data sharing in DPPs as a topic that has directly related 
standardization activities. We can expect, however, CEN/CENELEC JTC24 output 
documents, when published, to address some aspects of this topic. 

From a technical point of view, data can be protected by diverse solutions including access 
rights, for which different technologies can be applied depending on the scenario, e.g., 
whether information is provided through a service or document. For instance, on the level of 
JSON documents, selective disclosure is an available technique.  

 

2.2. Problem statement 

Despite regulatory requirements under EU CMR 2024/1252 for PM labelling and DPPs, there 
remains insufficient clarity on specific data requirements that optimize both regulatory 
compliance and circular economy value creation. Current recycling rates for PM remain low 
due to poor collection, high material leakages, and inadequate information management 
(Burkhardt et al. 2020; Couto et al. 2024; Schönfeld et al. 2024; Koppelaar et al. 2023; Rizos 
et al. 2024; European Union 2024a). A factor adding to these remain is the absence of a 
waste code for PM in the European Union (EU), as called for by nine EU-funded research 
projects in 2025 (ORANO 6/19/2025). 

Furthermore, PM exhibit extensive diversity, arising both from their original material class – 
such as samarium cobalt (SmCo), ferrite, aluminium nickel cobalt (AlNiCo), or NdFeB – and 
from differences within individual categories, particularly among NdFeB magnets. Even when 
focusing solely on NdFeB-based magnets, considerable variation exists in elemental 
composition at the outset and the surface coating, with no clear regularity (Chancerel et al. 
2013). NdFeB magnets used in identical applications and nominally assigned to the same 
grade may nevertheless bear entirely different coatings (including Nickel, Zinc, multilayer, or 
polymer), applied through diverse methods such as electroplating or spray-coating. 

In addition, DPPs must continuously evolve to keep pace with rapid technical progress and 



 
Deliverable 9.5 

6 

 

the emergence of new processing technologies, for instance, the NEO-CYCLE approach, 
illustrated in 

 

Figure 1. It depicts the steps required for upcycling NdFeB magnets for applications in the 
pharmaceutical, chemical, ammonia and fertilizer industry (González-Moya Jiménez et al. 
2025). Innovative upcycling methods like those used in the NEO-CYCLE project require 
DPPs to adapt by integrating new data standards and processing information. This ensures 
accurate tracking of material flows and facilitates circular economy practices by providing 
transparent, up-to-date information on material content, treatment history, and recovery 
processes. Without such evolution, DPPs risk becoming obsolete, undermining their role in 
supporting sustainable resource management and advanced recycling techniques. 

 

Figure 1: Flow chart of NEO-CYCLE process (own illustration). 

2.3. Research objectives 

The objective of this research is to define and allocate the content requirements for DPPs of 
NdFeB magnets in the form of data attributes through a multi-source analysis that combines 
a systematic literature review and a legal assessment of EU regulatory frameworks ensuring 
alignment with existing compliance obligations. Furthermore, the study aims to identify and 
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validate information priorities for NdFeB magnet upcycling through stakeholder engagement, 
determining which data are essential to enable upcycling processes – as exemplified in the 
NEO-CYCLE project – and assessing their consistency with the data attributes identified in 
the literature review and legal analysis. 

3. Methodology 

This study employs a mixed-methods approach, starting with the identification of the 
requirements of a DPP for magnets considering the following sources: 

1. Literature review of existing DPP and labelling concepts for PM and regulatory 
analysis of EU-requirements (3.1); 

2. Stakeholder engagement through structured surveys (3.2). 

The scope of the existing concepts and regulations is then characterized regarding, i.e., 
magnet type (e.g., NdFeB), life-cycle phases (e.g., recycle), or product focus (e.g., hard drive 
discs) to detect potential shortcomings in terms of the scope. Following, the data attributes 
included in the identified compilations are then contrasted to each other in a hierarchical 
approach. This allows for a collectively exhaustive comparison of the present concepts. 

3.1. Literature review and legal analysis 

The literature review and legal analysis focus on identifying existing or proposed legal 
requirements for magnet labelling – be it physical or digital – in the European Union. The 
target is to identify and extract the respective data attributes or contents of codes or labels. 

Literature review 

The literature review followed the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines (Page et al. 2021). No time frame was set for 
publications, as efforts on physical labelling for magnets may extend far back in time. The 
search included publications in English and German. SCOPUS served as the primary 
database. The review period ran from September 1 to December 9, 2025. The search strings, 
applied for article title, abstract, and keywords, are listed in Table 1, along with the respective 
count of results. 
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Table 1: Search strings for article title, abstract, and keywords in SCOPUS database. 

Search strings Count of results 

(magnet OR magnets) AND passport 6 

(magnet OR magnets) AND (recycling OR circularity OR circular OR sustainability) AND (data OR 
information OR transparency) 

582 

(magnet OR magnets) AND (labeling OR labelling) AND (code OR QR OR barcode OR type OR 
RFID OR NFC OR identifier) 

75 

 

To supplement the database search, grey literature—including inter alia research project 
reports, PhD theses—was reviewed to capture unpublished or non-peer-reviewed insights. 
This involved targeted hand-searching of institutional repositories and supplementary web 
searches on Google and Google Scholar, with results documented in the PRISMA flow 
diagram under "Identification of studies via other methods". Additionally, the snowball method 
(forward and backward citation tracking from key included studies) was applied to identify 
further relevant sources, ensuring comprehensive coverage while minimising publication 
bias. 

Legal analysis 

Analysis of EU regulatory documents and guidance materials featured searching on 
www.eur-lex.europa.eu and Google through various search strings containing magnet*, 
Digital Product Passport, Digital Material Passport, DPP, DMP, label* for title and text. 

3.2. Stakeholder survey 

Stakeholder mapping 

In collaboration with the NEO-CYCLE partners, a classification of the existing process steps 
was carried out, and potential allocations were identified to determine which steps could be 
performed by individual companies once the process is industrialised. This provides an 
overview of how many companies would be involved and what types and numbers of 
interfaces would exist between the respective processes. The result is illustrated in Figure 2. 

http://www.eur-lex.europa.eu/
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Figure 2: Allocation of upcycling process steps to industrial sectors; Different line-styled frames represent companies/pro-
cess owners conducting the included steps; transitions (arrows) between different frames or non-framed process steps 
indicate stakeholder interfaces; coloring and shape of process steps indicate type of process step (own illustration). 

The pretreatment stage processes input magnets into mechanically comminuted magnet 
batch feed or isolated single magnets. Chemical separation follows, yielding crude element 
concentrates. Chemical processing refines these intermediates prior to product synthesis, 
which produces final marketable products. 

Survey Design 

A structured stakeholder survey was conducted among actors along the NdFeB magnet 
upcycling process, covering the following process stages: pretreatment, chemical separation, 
chemical processing, and product synthesis. The objective of the survey was to 
systematically assess information availability, information needs, and the impact of missing 
or available information across the different value chain stages. 

The survey was divided into four main sections: 

1. Classification of the Organization 

This section aims to characterize the participating organizations and their role within the 
NdFeB value chain. Respondents were asked to provide general organizational information, 
including the proportion of company revenue generated from magnet-related processing 
activities (where applicable; this question was excluded for academic institutions). 
Furthermore, respondents identified the relevant process stages in which their organization 
is involved, the types of products processed, and the corresponding input and output levels 
associated with these products. 
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2. Information Requirements – Current Situation 

The second section focused on the current state of information availability within the 
respective process steps. Respondents were asked to specify the main process steps and 
associated technologies required for their operations. In addition, the availability of process-
relevant information was assessed, distinguishing between information that is available 
through suppliers, obtained via analysis, or not available at all. Participants were also asked 
to indicate at which process steps information is preferably required, allowing the 
identification of information gaps along the value chain. 

3. Information Requirements – Target Situation 

This section addressed the desired future state of information availability. Respondents were 
asked to identify reasons why certain information is currently not available or not collected. 
This qualitative input supports an understanding of structural challenges and potential 
pathways for improving data transparency and information flow. 

4. Information Impact 

The final section evaluated the perceived impact of information availability and information 
gaps. Respondents were asked to assign economic, ecological, and safety-related impacts 
to both current and missing information. This assessment provides insights into the relevance 
of information across the NdFeB value chain. 

To ensure comprehensive data collection, the survey employed a combination of question 
formats: 

• Checkbox questions to select predefined answers or assign specific information 
categories 

• Open-ended questions to capture detailed qualitative insights and contextual 
explanations 

• Rating and ranking questions to assess priorities and relative importance of 
information requirements 

This mixed-method approach enabled both quantitative evaluation and qualitative 
interpretation of stakeholder perspectives. 

4. Results 

This section synthesises the findings from the SLR, legal analysis, and NEO-CYCLE 
stakeholder survey. 

4.1. Literature review and legal analysis 

The review was carried out from November 2025 through December 2025, resulting in a 
preliminary selection of 2 peer-reviewed publications from the SLR using the search strings 
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in Table 1 and 2 further sources from the supplementary web search (see Figure 3). In 
addition, 2 relevant documents by the EU containing propositions for data attributes for 
magnets or products containing magnets were identified. 

 

Figure 3: PRISMA 2020 flow diagram (Page et al. 2021). 

4.1.1. Existent DPP and labelling concepts 

Although several works emphasize the importance of product information for circularity, there 
exist only 4 sources actively naming potential data attributes for PM or products containing 
PM to foster sustainability. 

Within the EU-funded research projects MaXycle and SUSMAGPRO, Burkhardt et al. 
developed a systematic classification and labeling approach to support efficient recycling 
through the HPMS (Hydrogen Processing of Magnetic Scrap) process (MaXycle; 
SUSMAGPRO). The authors proposed a comprehensive Digital Matrix Code (DMC) labelling 
system that encodes essential information in a 16-digit alphanumerical code that can be 
laser-engraved or ink-jetted onto PM coatings. The labelling system comprises four critical 
data categories: magnet type and production method (to distinguish between NdFeB, SmCo, 
AlNiCo, and Ferrite magnets, as well as sintered versus polymer-bonded types), magnet 
grade with chemical composition (specifically including heavy rare earth content), coating 
type (such as Ni, Zn, polymer, single or multi-layer configurations), and certified magnet 
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https://azureidener.sharepoint.com/sites/NEO-CYCLE/Documentos%20compartidos/General/02.%20Work%20Packages/WP9.%20Preliminary%20sustainability%20assessments/T9.6-D9.5_DPP/Identification%20of%20DPP%20data%20attributes/Closing%20Transparency%20Gaps%20for%20NdFeB%20Magnet%20Circularity.docx#_CTVL001938eff910aba4241a24def55a98dc8ed
https://azureidener.sharepoint.com/sites/NEO-CYCLE/Documentos%20compartidos/General/02.%20Work%20Packages/WP9.%20Preliminary%20sustainability%20assessments/T9.6-D9.5_DPP/Identification%20of%20DPP%20data%20attributes/Closing%20Transparency%20Gaps%20for%20NdFeB%20Magnet%20Circularity.docx#_CTVL00193669146f5b04eaf9b2a9b66c3e68593
https://azureidener.sharepoint.com/sites/NEO-CYCLE/Documentos%20compartidos/General/02.%20Work%20Packages/WP9.%20Preliminary%20sustainability%20assessments/T9.6-D9.5_DPP/Identification%20of%20DPP%20data%20attributes/Closing%20Transparency%20Gaps%20for%20NdFeB%20Magnet%20Circularity.docx#_CTVL00193669146f5b04eaf9b2a9b66c3e68593
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producer code for traceability and prevention of illegal mining (Burkhardt et al. 2020). 

The European research project Plooto addresses digital transformation for circular value 
chains, including PM recovery from waste electrical and electronic equipment (Plooto). It 
demonstrates an innovative approach to PM recycling by implementing a DPP that captures 
critical information during the recycling and reprocessing stages rather than relying solely on 
initial production data. The project involved a three-stage supply chain where magnets are 
extracted from Waste Electrical and Electronic Equipment (WEEE), reprocessed them into 
new magnetic materials, and manufactured final magnet products, with each stage 
contributing specific data to the cumulative DPP. The DPP captured waste stream information 
including WEEE category (large equipment, small equipment, or small IT telecommunications 
equipment), origin of the magnet (home appliance, washing machine, microwave, 
electronics), and regional waste source codes. The reprocessing stage contributes material 
safety data including polymer base percentage, magnetic powder content, magnetic 
properties (Br, Hc, BHmax), material density, maximum operating temperature, and 
processing parameters such as drying time, pre-drying temperature, injection zone 
temperatures, and nozzle temperatures. The final manufacturing stage adds sustainability 
metrics including the percentage weight of recycled material used, source traceability, 
dimensional specifications, weight, magnetic properties (Gauss, flux, sample volume), 
magnetic force measurements, and coating specifications (thickness and composition). This 
incremental data collection approach ensures complete traceability throughout the circular 
economy value chain, enabling each DPP to link all previous processing stages and provide 
comprehensive information about the final product's environmental footprint and performance 
characteristics (Kalaboukas 2024). 

Pulikottil et al. evaluated the ease of permanent magnet recovery through human-robot 
cooperative disassembly of electric vehicle (EV) motors, with a particular focus on 
disassembly data requirements. These comprise the categories product information, 
disassembly description, and robotic disassembly criteria. Moreover, the work introduced a 
generic demanufacturing cell and defined criteria for robotic disassembly processes, 
alongside disassembly ease information tailored to magnet retrieval, while proposing 
modifications to the previously developed Robotic Ease of Disassembly Metric to overcome 
challenges unique to EV motor architectures. Although this work is solely considered with 
product disassembly and does not focus on the magnet itself, it showcases solutions to 
achieve the first step of most EoL approaches targeting magnet recovery (Pulikottil et al. 
2025). 

In the work of Rotter et al., recycling-oriented product characterization for Electrical and 
Electronic Equipment (EEE) – specifically HDD – is employed to establish a knowledge base 
for novel recycling processes of critical elements through systematic data capture and 
procedures. Defined as a structured approach supporting recycling design and operations, it 
prevents avoidable material mixing or dilution while informing EEE product design. 
Characterization of Waste Electrical and Electronic Equipment (WEEE) is structured across 
three levels: general equipment data (type, producer, model, production year); physical and 

https://azureidener.sharepoint.com/sites/NEO-CYCLE/Documentos%20compartidos/General/02.%20Work%20Packages/WP9.%20Preliminary%20sustainability%20assessments/T9.6-D9.5_DPP/Identification%20of%20DPP%20data%20attributes/Closing%20Transparency%20Gaps%20for%20NdFeB%20Magnet%20Circularity.docx#_CTVL00185b57b61268745158e599ba4ee3ac757
https://azureidener.sharepoint.com/sites/NEO-CYCLE/Documentos%20compartidos/General/02.%20Work%20Packages/WP9.%20Preliminary%20sustainability%20assessments/T9.6-D9.5_DPP/Identification%20of%20DPP%20data%20attributes/Closing%20Transparency%20Gaps%20for%20NdFeB%20Magnet%20Circularity.docx#_CTVL001fa7b03f94407474ab39e75bd2bee9f95
https://azureidener.sharepoint.com/sites/NEO-CYCLE/Documentos%20compartidos/General/02.%20Work%20Packages/WP9.%20Preliminary%20sustainability%20assessments/T9.6-D9.5_DPP/Identification%20of%20DPP%20data%20attributes/Closing%20Transparency%20Gaps%20for%20NdFeB%20Magnet%20Circularity.docx#_CTVL001fab4632f5adb4825a7609cc3fbcac36a
https://azureidener.sharepoint.com/sites/NEO-CYCLE/Documentos%20compartidos/General/02.%20Work%20Packages/WP9.%20Preliminary%20sustainability%20assessments/T9.6-D9.5_DPP/Identification%20of%20DPP%20data%20attributes/Closing%20Transparency%20Gaps%20for%20NdFeB%20Magnet%20Circularity.docx#_CTVL0014fab8677a6f546b3bda9d787894b1dae
https://azureidener.sharepoint.com/sites/NEO-CYCLE/Documentos%20compartidos/General/02.%20Work%20Packages/WP9.%20Preliminary%20sustainability%20assessments/T9.6-D9.5_DPP/Identification%20of%20DPP%20data%20attributes/Closing%20Transparency%20Gaps%20for%20NdFeB%20Magnet%20Circularity.docx#_CTVL0014fab8677a6f546b3bda9d787894b1dae
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mechanical properties (weight, size, material fractions, components, connection types); and 
chemical analyses of assemblies and components (e.g., polymer and elemental 
composition). A crowdsourced, bottom-up database is proposed to address recycling 
challenges by aggregating best practices, individual strategies, and collective experience 
from recycling industry actors. This open-access platform enables companies to read and 
contribute data on recycling strategies, material compositions, and waste material 
supply/demand across all process stages—from waste collection to new product 
production—fostering a shared knowledge base among stakeholders (Rotter et al. 2016). 

4.1.2. Legal requirements analysis 

EU Critical Raw Materials Act (CMR 2024/1252) 

The EU Critical Raw Materials Act establishes a comprehensive framework to ensure the 
secure and sustainable supply of critical raw materials. Key provisions impacting DPPs for 
magnets include a structured regulatory timeline: the regulation entered into force in June 
2024, with adoption of the permanent magnet labelling format scheduled for November 2025, 
mandatory disclosure of critical raw materials from post-consumer waste (for magnets 
exceeding 0.2 kg) required by May 2027, and recyclability requirements for MRI devices, 
motor vehicles, and L-category transport vehicles applying from May 2029. DPPs for magnets 
must incorporate specific information requirements, such as a unique product identifier, 
contact details of the responsible party, and details on magnet weight, location, and chemical 
composition. 

The DPP must align with the Ecodesign for Sustainable Products Regulation (ESPR, 
Regulation (EU) 2024/1781) while addressing sector-specific demands, including 
interoperability with European digital systems, life-cycle granularity for environmental impact 
assessments, transparency across complex global supply chains, and- support for circular 
business models through enhanced data availability (European Union 2024a).  

The ESPR mandates DPPs as a core tool for enhancing product sustainability and circularity. 
It provides core requirements and the implementation framework for DPPs. Core 
requirements comprise the inclusion of data on environmental impact, composition, durability, 
repairability, energy performance, and circularity aspects like recyclability and carbon 
footprint, tailored via delegated acts for priority groups (e.g., textiles, electronics, batteries, 
construction by 2027–2030). Information must be machine-readable, interoperable, and 
accessible to supply chain actors, authorities, and consumers with role-based permissions. 
Under the ESPR implementation framework, the European Commission maintains a DPP 
Repository and Common Information System for governance; economic operators 
(manufacturers/importers) create and update DPPs, ensuring compliance with market 
surveillance. ESPR expands beyond energy products, excluding food/medicinal, to drive 
innovation in remanufacturing and recycling (European Union 2024b). 

EC Refinements and complements to 2023/0284 EC 

The European Commission JRC’s circularity measures on critical raw materials and e-drive 

https://azureidener.sharepoint.com/sites/NEO-CYCLE/Documentos%20compartidos/General/02.%20Work%20Packages/WP9.%20Preliminary%20sustainability%20assessments/T9.6-D9.5_DPP/Identification%20of%20DPP%20data%20attributes/Closing%20Transparency%20Gaps%20for%20NdFeB%20Magnet%20Circularity.docx#_CTVL001b0cc87d8ed464ac489c3cb484f5186b6
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motors in vehicles are refinements and complements to the European Commission 
Regulation Proposal 2023/0284 EC on circularity requirements for vehicles (European 
Commission). 

The report recommends mandatory labelling for e-drive motors containing PM to optimize 
recovery by waste operators. Section It details a standardized information folder with 
specifics like magnet type, location, quantity, composition (e.g., Nd, Dy content), disassembly 
instructions, and hazards, accessible via QR codes or digital links on the motor housing. 

The aim is to enhance traceability, reduce disassembly errors, and support human-robot 
cooperation, aligning with ELV Regulation Annex VII updates and CRMA Article 28 for PM 
waste. It promotes higher recycling yields by informing sorting and extraction, minimizing 
losses during shredding. 

4.1.3. Conclusion of the literature review and legal analysis 

The SLR provided a very low count of studies conducted on this topic. In addition, these 
studies vary regarding the focus on PM type and target. Nevertheless, they provide a diverse 
base for required data, ranging from focus on the disassembly of the product to specifically 
targeting the recycling of NdFeB magnets. A compact comparison of academic and legal 
concepts is provided in Table 2. 
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Table 2: PM type, target and methodology covered by literature and regulation. 

 PM type 

Target and optionally methodology  

N
d

F
e

B
 

S
m

C
o

 

A
lN

iC
o
 

F
e

rr
it
e
 

(Burkhardt et al. 2020) ●    
A systematic classification and labelling approach to sup-

port a circular economy ecosystem 

(Kalaboukas 2024) ● ● ● ● 

Enrich a DPP through data collected during a magnet re-

cycling and production process, divided into the potential 

additions of the three companies participating in the pro-

cess 

(Pulikottil et al. 2025) ● ● ● ● 
Establishes disassembly information required for auto-

mated disassembly of EV motors for PM recovery 

(Rotter et al. 2016) ● ● ●  
Collects necessary data for a recycling-oriented product 

characterization 

(European Union 2024a) ● ● ● ● 

Establishes a comprehensive framework for adoption of a 

PM labelling format and DPP to incorporate specific infor-

mation requirements 

(European Commission) ● ● ● ● 

Refines and complements the Regulation Proposal 

2023/0284 EC on circularity requirements for vehicles, i.e. 

PM motors 

4.2. Stakeholder survey results 

The survey was completed by 9 organisations in the time frame of July 2025 to January 2026, 
as listed in Table A.1.  

4.3. Data attribute mapping and synthesis 

The data attributes identified in SLR, legal analysis, and NEO-CYCLE surveys were extracted 
from these sources and considered for reasonability in terms of a general approach for data 
sharing. These are listed in the Appendix in Table A.2 – List of data attributes. The table 
identifies source, source ID, data attribute, and data attribute ID.  

The data attributes were subsequently structured into a product data taxonomy, represented 
as an ontology tree, hierarchically organizing information from product level to lower level in 
Figure 5 a-c. Source and data attribute can therein be identified through their respective ID. 
It is important to note that the reference (Kalaboukas 2024) (referring to the Plooto project) 
was split up into three source IDs to indicate from which processing company the data 
attribute potentially arises. The NEO-CYCLE references are accompanied by A (= 
pretreatment), B (=chemical separation), C = (chemical processing), and D (= product 
synthesis). In addition, the illustration enables quick identification of the general source (i.e., 

https://azureidener.sharepoint.com/sites/NEO-CYCLE/Documentos%20compartidos/General/02.%20Work%20Packages/WP9.%20Preliminary%20sustainability%20assessments/T9.6-D9.5_DPP/Identification%20of%20DPP%20data%20attributes/Closing%20Transparency%20Gaps%20for%20NdFeB%20Magnet%20Circularity.docx#_CTVL00185b57b61268745158e599ba4ee3ac757
https://azureidener.sharepoint.com/sites/NEO-CYCLE/Documentos%20compartidos/General/02.%20Work%20Packages/WP9.%20Preliminary%20sustainability%20assessments/T9.6-D9.5_DPP/Identification%20of%20DPP%20data%20attributes/Closing%20Transparency%20Gaps%20for%20NdFeB%20Magnet%20Circularity.docx#_CTVL001fab4632f5adb4825a7609cc3fbcac36a
https://azureidener.sharepoint.com/sites/NEO-CYCLE/Documentos%20compartidos/General/02.%20Work%20Packages/WP9.%20Preliminary%20sustainability%20assessments/T9.6-D9.5_DPP/Identification%20of%20DPP%20data%20attributes/Closing%20Transparency%20Gaps%20for%20NdFeB%20Magnet%20Circularity.docx#_CTVL0014fab8677a6f546b3bda9d787894b1dae
https://azureidener.sharepoint.com/sites/NEO-CYCLE/Documentos%20compartidos/General/02.%20Work%20Packages/WP9.%20Preliminary%20sustainability%20assessments/T9.6-D9.5_DPP/Identification%20of%20DPP%20data%20attributes/Closing%20Transparency%20Gaps%20for%20NdFeB%20Magnet%20Circularity.docx#_CTVL001b0cc87d8ed464ac489c3cb484f5186b6
https://azureidener.sharepoint.com/sites/NEO-CYCLE/Documentos%20compartidos/General/02.%20Work%20Packages/WP9.%20Preliminary%20sustainability%20assessments/T9.6-D9.5_DPP/Identification%20of%20DPP%20data%20attributes/Closing%20Transparency%20Gaps%20for%20NdFeB%20Magnet%20Circularity.docx#_CTVL001598cc933ffd34b6b97a19628a6d1c84c
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academic, legal, NEO-CYCLE) by three vertically aligned checkboxes. Blue colouring 

indicates information mentioned in the NEO-CYCLING surveys covered by legal analysis, 
red colouring indicates not covered by legal analysis. 
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Figure 4a: Resulting ontology tree of data attribute mapping - product (own illustration). 
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Figure 5b: Resulting ontology tree of data attribute mapping - magnet (own illustration). 
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Figure 6c: Resulting ontology tree of data attribute mapping – NEO-CYCLE aspects (own illustration). 
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5. Discussion 

Key findings, anticipated challenges, and methodological considerations are outlined in the 
following sections. 

5.1. Key findings 

Data attributes concerning product and magnet identified within the surveys by the NEO-
CYCLE partners for upcycling are largely covered by (planned) EU legislation. Three data 
attributes remain uncovered: product type (when not classified as WEEE), dimensional 
values of the magnet, and demagnetization status. Notably, the latter represents a dynamic 
attribute, unlike the other static product and magnet data attributes. 

Data attributes for products and magnets sourced in academic literature exceed legislative 
requirements, primarily due to the Plooto project's comprehensive scope, which considers all 
data attributes acquired during new magnet production for the DPP. In contrast, focusing 
solely on Burkhardt et al. – who target recycling of EoL PM magnets – reveals substantial 
alignment with planned EU legislation. Nonetheless, product type must always be accounted 
for, as certain attributes apply only to specific categories (e.g., vehicle electric motors). 

Extending beyond the DPP concept, the NEO-CYCLE upcycling value chain necessitates 
transmitting product information past the point of individual product identification. This 
underscores the need to transition from individual DPPs to a batch-based Digital Material 
Passport (DMP), as the informational value would otherwise be rapidly lost amid magnet 
mixing. The concept is illustrated in Figure 7. 

 

Figure 7: Transition from DPP to DMP (own illustration). 
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To minimise the effort required for data consolidation, the process must be automated. One 
potential approach involves automated scanning of the DPP identifier – before, during, or 
after disassembly – potentially on a conveyor belt, depending on product type and labelling 
location (product or magnet). Recycling facilities would also need to track magnets 
throughout processing to enable batch consolidation and accurate allocation of resulting 
compositions. Further DMP subdivision into sub-batches could enhance downstream steps; 
for instance, NEO-CYCLE's step (3b) Fe/Nd separation would benefit from such splitting and 
inclusion of source information for subsequent processing of the Fe and Nd streams. 

5.2. Anticipated challenges 

The following challenges – directly related to the present works – can be anticipated. A key 
challenge involves establishing reliable, reproducible, and unambiguous data attributes 
within a comprehensive ontology. This requires standardized measurements and unified 
quantifications (e.g., dimensional values in mm), dropdown options for qualitative categories 
(e.g., magnet type: NdFeB/SmCo/…), and specifications for documents describing certain 
features, as disassembly instructions or previous processes. Especially the latter poses a 
challenge, as processing technologies evolve constantly. Yet only with standards can 
automated, efficient utilisation of DPP/DMP data can be done – for instance, converting 
batches of DPPs to DMPs via chemical composition and magnet weight demands precise, 
refined protocols for full reliability. Furthermore, the financial costs and technical efforts 
required to develop and implement a DMP system capable of automatically consolidating 
data from processed DPP-equipped products should not be underestimated. Additionally, 
mixing DPP-equipped products or magnets with those lacking DPPs introduces significant 
uncertainty. In addition, intellectual property concerns and the need for selective and 
controlled data sharing represent a further challenge, particularly for SMEs, which must 
balance transparency requirements with the protection of sensitive know-how while 
identifying technically and economically suitable solutions for secure data exchange. 

5.3. Methodological considerations 

The approach ensures comprehensive coverage of existing technical, regulatory, and 
upcycling transparency requirements for NdFeB magnets. The integration of existing 
academic literature with regulatory analysis and stakeholder surveys provides a robust 
foundation for further research on magnet DPPs and their consolidation into DMPs. 

However, the SLR and legal analysis approach is limited to the case of PM, specifically 
NdFeB magnets. Therefore, publications focusing on the broader context of critical raw 
materials were disregarded, as there exist fundamental differences between products and 
what information is required for the EoL. This yielded a comparably low number of results.  

Additionally, the NEO-CYCLE partners' NdFeB upcycling process currently operates at a low 
technology readiness level (TRL). Consequently, industrial scaling, variable inputs, and 
economic pressures to minimize analyses may reveal further data attribute requirements. 
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6. Conclusion 

D9.5 reviewed the current state of the DPP from multiple perspectives. The objective was to 
understand, with regards to the current situation and future directions, knowing stakeholder 
needs and expectations, how data supply and demand is mapped in DPP systems, what is 
the situation and technologies for selective data sharing, the status of DPP, usability, software 
and tools availability, the situation of DPP efforts for secondary raw material. Diverse tools 
and methods supported the obtention of results, such as review were literature studies, 
attending Webinars and participating actively in diverse events of different initiatives and 
groups, and trying relevant software when available. 

In particular, this work examined data requirements for NdFeB magnet circularity through 
Digital Product Passports, integrating academic literature, regulatory frameworks, and the 
NEO-CYCLE stakeholder survey. Findings reveal substantial alignment between identified 
data attributes and planned EU legislation (CMR 2024/1252), as only three data attribute 
gaps remain. 

The NEO-CYCLE value chain requires transitioning from individual DPPs to batch-based 
Digital Material Passports (DMP), as commingling magnets erodes information value. This 
demands automated data consolidation through DPP scanning and magnet or batch tracking 
– is presenting significant technical and financial challenges. 

Critical implementation obstacles include establishing comprehensive ontological standards 
for measurements and categorization. Uncertainty from mixed batches (DPP-equipped and 
non-equipped materials) further complicates system design. The current low technology 
readiness level of industrial upcycling processes suggests additional data attributes may 
emerge during scaling. 

Future work should prioritize pilot DMP implementations, standardized data exchange 
protocols, and automated tracking mechanisms for high-volume operations. Addressing 
these data gaps is essential for realizing closed-loop NdFeB magnet systems and advancing 
Europe's strategic autonomy in critical raw materials. 
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Appendices 

Table A.1 – List of experts for survey/interview 

No. Organization Representative Position Industrial/Academic 

1 ECORESET S.A. Spyros Karamoutsos, 
Papoutsoglou Dimitra 

General Manager, 
Environmental Reporting 
Officer 

Industrial 

2 RMF Tech GmbH Anonymous Managing Director Industrial 

3 Technische Universität 
Bergakademie Freiberg 

Anonymous Researcher Academic 

4 Fraunhofer Institute for Ceramic 
Technologies and Systems IKTS 

Sandra Pavón Regaña Group Manager Academic 

5 Politechnika Warszawska Hubert Ronduda, Patkowski 
Wojciech 

Assistant Professor, 
Independent Chemist 

Academic 

6 Lurederra, Fundación para el 
desarrollo Tecnológico y Social 

Cristina Salazar Castro Group leader, advanced 
research unit 

Academic 

7 University of Pavia Giuseppe Zanoni, 
Emanuele Casali  

Full Professor, Postdoctoral 
Contract Researcher 

Academic 

8 Polytechnic University of Catalonia Jose Luis Cortina Full Professor Academic 

9 CASALE SA Alberto Garbujo Senior Research Engineer, 
R&D 

Industrial 
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Table A.2 – List of data attributes 

DA ID Data attribute Source ID Source 

1 Magnet Type 1 Burkhardt 2020 

2 Production method 1 Burkhardt 2020 

3 Heavy Rare Earth Content 1 Burkhardt 2020 

4 Coating Type 1 Burkhardt 2020 

5 Magnet Grade 1 Burkhardt 2020 

6 12-digit individual Producer code 1 Burkhardt 2020 

7 WEEE category  2 Kalaboukas 2024 - Ferimet 

8 Origin of the magnet (= Product type) 2 Kalaboukas 2024 - Ferimet 

9 Region of the WEEE 2 Kalaboukas 2024 - Ferimet 

10 Material Name 3 Kalaboukas 2024 - IMDEA 

11 Polymer Base 3 Kalaboukas 2024 - IMDEA 

12 Magnetic Powder 3 Kalaboukas 2024 - IMDEA 

13 Magnetic Properties 3 Kalaboukas 2024 - IMDEA 

14 Remanence 3 Kalaboukas 2024 - IMDEA 

15 Coercivity 3 Kalaboukas 2024 - IMDEA 

16 Maximum Energy Product 3 Kalaboukas 2024 - IMDEA 

17 Material density 3 Kalaboukas 2024 - IMDEA 

18 Maximum Temperature 3 Kalaboukas 2024 - IMDEA 

19 Personal Protective Equipment 3 Kalaboukas 2024 - IMDEA 

20 Temperature to Decompose 3 Kalaboukas 2024 - IMDEA 

21 Required drying time 3 Kalaboukas 2024 - IMDEA 

22 Pre-drying Temperature 3 Kalaboukas 2024 - IMDEA 

23 Maximum Temperature 3 Kalaboukas 2024 - IMDEA 

24 Temperature to Decompose 3 Kalaboukas 2024 - IMDEA 

25 Temperatures for each injection zones 3 Kalaboukas 2024 - IMDEA 

26 Temperatures nozzle 3 Kalaboukas 2024 - IMDEA 

27 Required time for each injection zone 3 Kalaboukas 2024 - IMDEA 

28 Required time wait before open the mold 3 Kalaboukas 2024 - IMDEA 

29 %.-wt of recycled material 3 Kalaboukas 2024 - IMDEA 

30 Quantity 3 Kalaboukas 2024 - IMDEA 

31 % wt of recycled material 4 Kalaboukas 2024 - IMA 

32 Informative message 4 Kalaboukas 2024 - IMA 

33 Source of the magnet 4 Kalaboukas 2024 - IMA 

34 Information to recycle 4 Kalaboukas 2024 - IMA 

35 Dimensional values 4 Kalaboukas 2024 - IMA 

36 Weight 4 Kalaboukas 2024 - IMA 

37 Magnetic flux density 4 Kalaboukas 2024 - IMA 

38 Flux 4 Kalaboukas 2024 - IMA 

39 Sample Volume 4 Kalaboukas 2024 - IMA 

40 Magnetic properties with temperature loss 4 Kalaboukas 2024 - IMA 
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DA ID Data attribute Source ID Source 

41 Remanence 4 Kalaboukas 2024 - IMA 

42 Coercivity 4 Kalaboukas 2024 - IMA 

43 Maximum Energy Product 4 Kalaboukas 2024 - IMA 

44 Magnetic Force 4 Kalaboukas 2024 - IMA 

45 Coating thickness 4 Kalaboukas 2024 - IMA 

46 Coating composition 4 Kalaboukas 2024 - IMA 

47 Count of PM included in the product 5 EU 20241252 CRMA Art. 28 

48 PM type 5 EU 20241252 CRMA Art. 28 

49 Name /registered trade name / registered trademark of the natural or 
legal person bringing the product to the market 

5 EU 20241252 CRMA Art. 28 

50 Postal address of natural or legal person bringing the product to the 
market 

5 EU 20241252 CRMA Art. 28 

51 Electronic means of communications of natural or legal person bringing 
the product to the market 

5 EU 20241252 CRMA Art. 28 

52 Weight of individual PM included in the product 5 EU 20241252 CRMA Art. 28 

53 Location of individual PM included in the product 5 EU 20241252 CRMA Art. 28 

54 Chemical composition of PM included in the product 5 EU 20241252 CRMA Art. 28 

55 Definition of coatings, glues and additives used in the PM included in 
the product 

5 EU 20241252 CRMA Art. 28 

56 Technical instructions on removal, including the sequence of all steps 
and types of joining, fastening, and sealing techniques to remove the 
PM 

5 EU 20241252 CRMA Art. 28 

57 Number of e-drive motors in the vehicle 6 EU 20230284 EC 

58 Motor brands 6 EU 20230284 EC 

59 Motor locations in the vehicle 6 EU 20230284 EC 

60 Weight of each motor 6 EU 20230284 EC 

61 Motor type 6 EU 20230284 EC 

62 Type of rotor construction per motor type 6 EU 20230284 EC 

63 Technical instructions on removal and replacement, including the 
sequence of all steps and types of joining, fastening, and sealing 
techniques 

6 EU 20230284 EC 

64 Tools or technologies required for the access, removal and 
replacement of the e-drive motors. 

6 EU 20230284 EC 

65 Identification of motor number and location in the vehicle 6 EU 20230284 EC 

66 Type of permanent magnet incorporated in the motor 6 EU 20230284 EC 

67 Description of the construction type of part containing the permanent 
magnet 

6 EU 20230284 EC 

68 Number and weight of permanent magnets used in the motor 6 EU 20230284 EC 

69 Information on the permanent magnet composition (e.g. chemical 
composition and/or magnet grade and/or main CRMs used in the 
magnet composition) 

6 EU 20230284 EC 

70 Oxygen content in the permanent magnet 6 EU 20230284 EC 
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DA ID Data attribute Source ID Source 

71 Technical instructions on removal and replacement, including the sequence of all 
steps and types of joining, fastening, and sealing techniques to remove the part 
containing the permanent magnet from the motor 

6 EU 20230284 EC 

72 Technical instructions on removal and replacement, including the sequence of all 
steps and types of joining, fastening, and sealing techniques 

7 Pulikottil 2025 

73 Tools or technologies required for the access, removal and replacement of the e-
drive motors. 

7 Pulikottil 2025 

74 Location of component 7 Pulikottil 2025 

75 Component ID for location assignation 7 Pulikottil 2025 

76 Reference frame for component in product 7 Pulikottil 2025 

77 Coordinates and positions of subcomponents 7 Pulikottil 2025 

78 Chemical composition of PM 8 Rotter 2016 

79 Origin of the magnet (= Product type) 8 Rotter 2016 

80 Name /registered trade name / registered trademark of the natural or legal person 
bringing the product to the market 

8 Rotter 2016 

81 Product model name/code 8 Rotter 2016 

82 Year of production 8 Rotter 2016 

83 Location of component 8 Rotter 2016 

84 Weight of component 8 Rotter 2016 

85 Magnet Type A1 ECORESET 

86 Chemical composition A1 ECORESET 

87 Magnet in product  A1 ECORESET 

88 Location of magnet in component A1 ECORESET 

89 Disassembly instruction A1 ECORESET 

90 Magnetic force A1 ECORESET 

91 Mass of magnet A1 ECORESET 

92 Chemical composition A2 RMF 

93 Demagnetization status A2 RMF 

94 Size of magnet A2 RMF 

95 Chemical composition CD9 CASALE 

96 Chemical composition B3 TUBAF 

97 Chemical composition B3 TUBAF 

98 Type of magnet B3 TUBAF 

99 Type of magnet B3 TUBAF 

100 Size of magnet B3 TUBAF 

101 Chemical composition B4 IKTS 

102 Content of target fraction (e.g., Nd-content after electrochemical Nd-extraction) CD8 UNIPV 

103 Chemical composition C5 WUT 

104 Source of magnets (product category) C5 WUT 

105 Previous processing route C5 WUT 

106 Chemical composition C6 LUR 

107 Chemical composition C7 UPC 
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