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Abstract: Product Information 4.0  

The project aims to establish the foundations for a European digital product passport by 

expanding the legal information requirements. These requirements will be determined together 

with the stakeholders using the example of energy-related products and textiles. The main 

question is how relevant product information can be digitally tracked along the product life 

cycle, brought together and made available to various target groups. The large number of 

already existing tracking concepts and product information are identified and evaluated within a 

front-end demonstrator similar to a digital product passport. 

In conclusion towards the first part of the study (part A and B on information requirements and 

gaps): for all legal acts it is recommended to clearly specify the required information and in 

particular its meta data (granularity, format, accessibility) and the necessary infrastructure. 

Thus, the main reason for gaps or barriers is the lack of clear and specific descriptions of the 

information requirements as well as exemptions. If legislation needs to provide room for 

discretion or exceptions for companies who can’t provide all information due to their 

capabilities such as SMEs, these companies should be granted (financial) support. Exemptions 

for SMEs to provide information would lead again to information gaps, which are in particular 

challenging for recycling. 

Looking into detail, the textiles sector would benefit from a comprehensive material declaration 

for fabrics, with a push to eliminate exceptions in current legislation. This could extend to dyes 

and chemicals, and the implementation of standard sizing systems could reduce online returns. 

For the electronics sector, the analysis focused on improving accessibility to material 

information for sorters and recyclers under the Ecodesign and WEEE Directives, and addressing 

consumer confusion caused by marking (e.g. CE mark or crossed-out wheeled bin). The ESPR’s 

upcoming requirements for a digital product passport could also encompass the current product 

group specific Ecodesign Regulations, mandating easily accessible and machine-readable data 

carriers. Cross-Sector: The need for enhanced material information e.g. through Safety Data 

Sheets under REACH, improved CLP labelling, and digitalization of packaging information was 

identified. Proposals include stricter enforcement of REACH, digitised labels for substances and 

mixtures, and QR codes for packaging reuse systems. 

The second part (C) analyses aspects of the technical infrastructure required for a product 

information system and proposes a concept based on this: Vocabulary, ontology and 

taxonomies; Data storage; Data exchange; Ownership and data verification; Access management 

and identifiers and data carriers. Data storage considerations suggest a decentralised system 

that can be supplemented with a central registry for stakeholders with legitimate interests, 

while data exchange calls for EU Commission-mandated standards to ensure interoperability. 

Access management should be realised through user profiles based on the need-to-know 

principle, which was tested by implementing a front-end demonstrator in this project. 

Requirements for identifiers and data carriers should be defined in regulations. Trade secrets 

and IP rights, and the use of data carriers like RFID in textiles should adhere to WEEE Directive 

exemptions and be in compliance with the GDPR. 

  



TEXTE Product Information 4.0  –  Extension of legal information requirements for products and digital implementation by 
the example of energy-related products and textiles 

 

6 

 

Kurzbeschreibung: Produktinformation 4.0  

Das Projekt dient der Etablierung von Grundlagen zur Entwicklung eines europäischen digitalen 

Produktpass und Weiterentwicklung der gesetzlichen Informationsanforderungen am Beispiel 

energieverbrauchsrelevanter Produkte und Textilien. Untersucht wird, wie relevante 

Produktinformationen entlang des Produktlebenszyklus digital erfasst und für verschiedene 

Zielgruppen bereitgestellt werden können, um zur Kreislaufwirtschaft beizutragen. Die Vielzahl 

bereits vorhandener Nachverfolgungskonzepte und Informationsanforderungen wird innerhalb 

eines Front-End-Demonstrators dargestellt und bewertet. 

Schlussfolgerung zum ersten Teil der Studie hinsichtlich Informationsanforderungen und -

lücken (Teil A und B): Informationslücken treten vor allem durch Ausnahmen in der 

Gesetzgebung auf, sodass diese minimiert werden sollten. Unternehmen mit begrenzten 

Ressourcen, sollten bei der Informationserbringung unterstützt werden. Eine flächendeckende 

Verfügbarkeit von Informationen ist wichtig, um z.B. eine Vergleichbarkeit für Verbraucher oder 

eine Sortierung von Altgeräten und Textilien zu ermöglichen. Sofern Informationen verfügbar 

sind, gibt es Nutzungsbarrieren aufgrund unpassender Granularität, Format oder 

Zugänglichkeit. Grund dafür ist die fehlende Beschreibung dieser drei Merkmale, auch 

Metadaten genannt, in den Gesetzestexten. Daher wird für alle Rechtsakte empfohlen, die 

erforderlichen Informationen und insbesondere deren Metadaten klarer zu spezifizieren.  

Der Textilsektor würde von einer umfassenden Materialdeklaration für Stoffe, einschließlich 

Prozessmittel wie Farbstoffe und Chemikalien, profitieren, erwirkt durch Abschaffung von 

Ausnahmen in der aktuellen Gesetzgebung. Die Einführung von standardisierten 

Größensystemen könnte Online-Rücksendungen reduzieren. Im Elektroniksektor können 

Nutzungsbarrieren durch eine Verbesserung der Zugänglichkeit von Materialinformationen für 

Sortierer und Recycler reduziert werden. Für den Verbraucher unverständliche 

Kennzeichnungen (z. B. CE-Kennzeichnung oder durchgestrichene Abfalltonne) könnten durch 

zusätzliche, digitale Informationen ergänzt werden. Die Anforderungen der ESPR für einen 

digitalen Produktpass könnten hierbei die bestehenden Informationsanforderungen (der 

Ökodesign-Gesetzgebung) aufgreifen, um diese leichter zugänglich und maschinenlesbar zu 

machen. Sektorübergreifend wurde ein Bedarf an verbesserten Materialinformationen 

festgestellt. Vorschläge zur Weiterentwicklung umfassen eine strengere Durchsetzung von 

REACH, die potentielle Nutzung von digitalisierten Sicherheitsdatenblättern, digitale Label für 

Substanzen und Gemische sowie QR-Codes für Verpackungswiederverwendungssysteme. 

Schlussfolgerungen zum zweiten Teil hinsichtlich der Analyse der technischen Infrastruktur, die 

für ein Produktinformationssystem erforderlich ist (Teil C): Dazu wurden sechs Aspekte der 

technischen Infrastruktur untersucht, die für ein Produktinformationssystem benötigt werden: 

Vokabular, Ontologie und Taxonomien; Datenspeicherung; Datenaustausch; Eigentümerschaft 

und Datenverifizierung; Zugriffsmanagement; Identifikatoren und Datenträger. Hinsichtlich der 

Datenspeicherung wird ein dezentrales System vorgeschlagen, das durch ein zentrales Register 

für Stakeholder mit berechtigten Interessen ergänzt werden kann. Für den Datenaustausch sind 

EU-Standards zur Gewährleistung der Interoperabilität nötig. Das Zugriffsmanagement sollte 

durch Benutzerprofile auf Basis des Need-to-Know-Prinzips realisiert werden, was durch einen 

Front-End-Demonstrator in diesem Projekt getestet wurde. Anforderungen an Identifikatoren 

und Datenträger sollten reguliert werden. Betriebsgeheimnisse und IP-Rechte sowie der Einsatz 

von Datenträgern wie RFID in Textilien sollten die Ausnahmeregelungen der WEEE-Richtlinie 

und die Bestimmungen der DSGVO einhalten.  
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Summary 

Background and goal 

Over the past few decades the range and variety of products has proliferated, reflecting 

advancements e.g. in manufacturing and technology. This proliferation has brought a multitude 

of challenges, particularly concerning the realisation of a Circular Economy. The rising product 

variety, new trends and individual product life cycles in the market result in a shortened life of 

products through premature obsolescence. Next, the increasing variety of products and their 

individual product properties (design, functionality, repairability) are resulting in more difficult 

repair [Makov 2021, Prose 2016]. It makes waste management more burdensome, as the 

different material compositions and designs of devices make it more difficult to separate and 

obtain secondary materials [Bryan 2021, Auma 2022]. 

To tackle the increasing complexity of the physical and digital product world, the European 

Union (EU) and the German BMUV1 intend to standardize and culminate all product-related 

information with the help of a Digital Product Passport (DPP). Against this background, the 

German Federal Environment Agency launched the project “Extension of legal information 

requirements for products and digital implementation by the example of energy-related 

products and textiles" (in short: "Product Information 4.0"; funding code: REFOPLAN 372 0363 

010) at the beginning of 2021. The project aims to evaluate current legal information 

requirements towards their suitability to address Circular Economy goals. Part A and B focus on 

the evaluation of information requirements, Part C evaluates the technical infrastructure and 

proposes a concept for a product information system, Part D provides legal recommendations on 

the previous parts (information requirements and product information system concept): 

► Part A: screening and evaluation of the existing mandatory information requirements and 

whether voluntary approaches (labels, indicators) or current activities close the gaps in the 

legal framework; 

► Part B: stakeholder’s perspective on information requirements needs and demands across 

the product lifecycle; 

► Part C: recommendations and proposal for a product information system 4.0; 

► Part D: analysis of legal gaps and future potentials for closing information gaps. 

The following summarizes the research approach, key findings, and conclusions. 

Research approach: categorisation of DPP relevant stakeholder and information  

While undertaking the study a major challenge arose from the understanding of heterogenic 

terminology and information requirements in legislation, voluntary approaches and stakeholder 

information profiles. Therefore, a categorisation scheme was derived that reflects chemical, 

product, waste, corporate legislation as well as circularity indicators, certifications and 

information that are generated by all stakeholders in the product life cycle.  

 

1 Federal ministry for the environment, nature conservation, nuclear safety and consumer protection 
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Figure 1: Proposal for a categorisation framework of product information  

 

(source: TU Berlin 2022) 

The categorisation system is split up into two stakeholder cluster and three information groups 

(A-C):  

(1) Upstream: Stakeholders in the upstream value chain and product lifecycle (cradle-to-

gate) are in general responsible for the product design and production phase. They 

usually have access to and provide primary product data, such as general information, 

technical specifications, material composition and product design. For durable and non-

perishable physical goods, this product information is often static and does not change 

after the product is placed on the market. As a simple analogy, one can also speak of 

product “birth data”. 

(2) Downstream: Stakeholders in the downstream value chain and product lifecycle (gate-

to-grave) include retailers, consumers, repairers and further parties involved in the end-

of-life (EoL) phase of the product. Product-related data generated in this lifecycle stage 

often depends on the individual usage pattern of the product (e.g., usage intensity, usage 

hours, repair history). The products constantly alter their physical state and 

characteristics, e.g., due to wear and tear or repair during usage. Therefore, the data 

generated in the downstream value chain is often dynamic and part of the individual 

product life. As a simple analogy, one can also speak of a product’s individual biography, 

after it was put into first use (c.f., Barata et al. 2020). 

(3) External stakeholders and third parties that are not a direct part of the production and 

consumption process of a product (product lifecycle) but make use of product data 

generated from information categories A and B to generate commensurable product 

data. For example, this could include scoring systems, environmental label, certification 

schemes or product life cycle assessments. Typical stakeholders are market authorities 

and surveillance, certification bodies or environmental and consumer-oriented entities. 
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The scheme is used as the analysis framework for this study. It allows to structure legal acts by 

information categories, underlying barriers and potentially supporting approaches. Part A of this 

study focuses on legal requirements which are mainly upstream and circularity information, 

necessary for product compliance, to be provided by manufacturers or EU importers. Part B 

evaluates from a stakeholder’s perspective legal information requirements and any other 

important information. Therefore, also downstream information coming from users, repairers, 

etc. are considered where no legal obligations for the provision of data exist. 

Research scope: legal areas, goals and subject matter 

Figure 2 shows the scope and selection approach of legal acts. Based on the subject matter and 

Circular Economy related goals four legal areas are identified within the scope: corporate, 

chemical, product and waste legislation.  

Figure 2: Goal and scope of legal areas along the value chain (abstracted overview) 

 

(source: TU Berlin 2022) 

The legislative landscape already set information obligations which set a foundation for relevant 

data for the DPP. The following criteria was used to identify relevant legislation: 

► Subject matter: the information needs to relate to a material (chemicals, substances, 

mixtures), product (objects, articles), waste or company.   

► Product group: in addition to textiles and energy-related products, the screening includes 

batteries, automotive, packaging, plastics, and software. This allows the inclusion of 

learnings from sectors with well-established information requirements, which might face 

similar challenges. 

► Stakeholder relation: a direct relation between a stakeholder (data provider) and the 

information requirement. 

► Operation domain: an information requirement is at least part of one of the following 

domains of EU legislation and voluntary standards or conventions: Energy; Industrial policy 

and internal market; Environment, Consumers and Health protection. 
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The relevant legislation is structured towards chemical, product, waste and corporate legislation 

(Table 1). 

Table 1 List of relevant legislation selected with relation to predefined criteria (subject 
matter, product group, stakeholder relation, operation domain) 

Legal area Legal act (short) Legal act 

Chemicals 
legislation 

“REACH Regulation” Regulation (EC) No 1907/2006 on the Registration, 
Evaluation, Authorisation and Restriction of Chemicals  

 “CLP Regulation” Regulation (EC) No 1272/2008 on the classification, 
labelling and packaging of substances and mixtures  

Product 
legislation 

“Textile Regulation” Regulation (EU) No 1007/2011 on textile fibre names and 
related labelling and marking of the fibre composition of 
textile products  

 
“Ecodesign Directive” Directive 2009/125/EC establishing a framework for the 

setting of ecodesign requirements for energy-related 
products 

 
“Ecodesign Regulation PC” Example: Commission Regulation (EU) No 617/2013 with 

regard to ecodesign requirements for computers and 
computer servers 

 
“Ecodesign Regulation 
WM” 

Example: Commission Regulation (EU) 2019/2023 laying 
down ecodesign requirements for household washing 
machines and household washer-dryers 

 “Ecodesign Regulation 
Displays” 

Example: Commission Regulation (EU) 2019/2021 laying 
down ecodesign requirements for electronic displays 

 “Energy Labelling 
Regulation” 

Regulation (EU) 2017/1369 setting a framework for energy 
labelling  

 
“ESPR Regulation 
Proposal” 

Proposal establishing a framework for setting ecodesign 
requirements for sustainable products, COM(2022) 142 
final, 2022/0095(COD) 

 “Circular Textiles Strategy” EU Strategy for Sustainable and Circular Textiles 
(COM(2022) 141 final) 

 “Type Approval 
Regulation” 

Regulation (EU) 2018/858 on the approval and market 
surveillance of motor vehicles and their trailers … 

Waste 
legislation 

“Battery Directive” Directive 2006/66/EC on batteries and accumulators and 
waste batteries and accumulators  

 “Battery Regulation” Regulation (EU) 2023/1542 concerning batteries and waste 
batteries 

 “ELV Directive” Directive 2000/53/EC on end-of life vehicles  

 “Packaging Directive” Directive 94/62/EC on packaging and packaging waste  

 
“RoHS Directive” Directive 2011/65/EU on the restriction of the use of 

certain hazardous substances in electrical and electronic 
equipment  
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In addition, voluntary information obligations and legal developments were also considered and 

evaluated in the analysis.  

 

Information requirements, gaps and legal recommendations 

The analysis comprises the identification which information requirements exist in legislation, 

which information requirements exist but with exemptions, which do not exist but are required 

by stakeholders and which exist but can’t be used by the target stakeholder.  

Figure 3: Successive identification of gaps and barriers in legislation. Information 
requirements need to be existing, information needs to be available and usable. 

  
(source: TU Berlin 2022) 

Legal information gaps (a) were mainly found due to exemptions in legislation. Availability gaps 

(b) are subject to enforcement deficits or structural reasons. Usage barriers (c) occurred due to 

missing or improper definition of the accessibility, format or granularity of the information 

requirement. 

Gaps and barriers were mainly found in three categories, summarised in three tables below:  

► Material related information requirements 

► Product design and service related information requirements 

► Circularity related information requirements 

No barriers were found for the information category “functional and technical specifications” 

which comprise energy consumption related legal information requirements. 

The following tables provides a holistic overview of the information requirements present in the 

legal acts applicable for electronic and textile products. They contain context information 

(metadata) on information granularity, target information user, access and format. The rows in 

the tables are grouped by sector and target information user. The identified gap or barrier was 

initially identified in Part A of this study and validated qualitatively by the target information 

Legal information 
requirement 

exists? 

(a) Legal 
information gap 

Is the information 
available? 

(b) Availability 
gap 

Is the information 
usable? (c) Usage barrier 

No barrier 
(information is 
available and 

usable) 

yes 

yes 

no 

no 

no 

yes 
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Material related information requirements  

Table 2: Material related information requirements, sorted by sector and information user. Identified gap and evaluation of information 
requirements shown in right column. Context information (meta data) for evaluation includes access/format and granularity. 

Sector Legal act Information 
requirement and 
granularity 

Target 
information 
user  

Access/ 
format 

Identified gap 
or barrier 

Evaluation by the target information user Recommendation for extension of legal 
information requirements 

Cross-
sector 

REACH 
Regulation 
(Art. 31) 

Identification of 
hazardous 
substances and 
mixtures  

Recipient of 
the 
substance/ 
mixture 

Safety data 
sheet (SDS) 

Availability 
gap 

Information gap between 
producer/supplier of substance/mixture 
and assembled article manufacturer, SDS is 
not handed over. Validation of material 
information is seen beneficial. The SDS is 
only provided to the professional user, not 
to consumers or the general public. 
Voluntary approach: information system 
like the circularity.ID supports to gather 
and distribute extended information i.e. on 
material content. 
Voluntary approach: The International 
Material Data Space (IMDS) in the 
automotive sector provides a modular 
system to gather material information with 
a focus on component and material 
suppliers. 

 Amend the REACH Regulation so that 
(1) suppliers (both in the European 
Union and in Third Countries) must 
provide any further suppliers along 
the supply chain with information 
about chemicals used in the substance 
or mixture using the SDS, without 
exceptions, (2) including, whether a 
cumulation of chemicals reaches a (do 
be determined) threshold which is 
considered to be “risky” (e.g., 
hazardous). This information should 
additionally be included in a digital 
data carrier. In the beginning, 
correctly filling-in the digital data 
carrier information requirements 
could lead to being able to print a 
correct SDS. Over time, using the SDS 
could be phased out until only a 
digital data carrier is used.  

 Evaluate whether it is feasible to 
require suppliers to provide 
information, certificates or audit 
reports that help validate whether a 
substance or mixture contains 
hazardous substances or even to 
prove that no such chemicals are 
included; 
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Sector Legal act Information 
requirement and 
granularity 

Target 
information 
user  

Access/ 
format 

Identified gap 
or barrier 

Evaluation by the target information user Recommendation for extension of legal 
information requirements 

Electronics RoHS 
Directive 

Confirmation of 
absence of 
certain 
hazardous 
substances by CE 
marking 

Market 
surveillance 
 

Datasheet 
CE-Label 

Usage barrier 
(granularity) 

Consumer: Although the CE marking is not 
addressing consumers, it is visible to the 
public on products. The marking is mostly 
known, however with the assumption that 
it indicates product safety, because of the 
misinterpretation as the GS marking 
(“Geprüfte Sicherheit”). Therefore, the CE-
label might be removed or supported with 
additional information, if consumers shall 
be addressed. 

 CE markings should be removed from 
parts of the product that are visible to 
consumers and other end-customers 
of products; 

 CE markings should be made a 
mandatory part of the digital product 
passport and as such made easily and 
readily available to relevant 
stakeholders, such as Market 
Surveillance Authorities. 

Automotiv
e 

ELV 
Directive 

Plastic type of 
component etc. 

Waste 
Management 

Coding, label Usage barrier 
(accessibility) 

- see evaluation “Ecodesign 
Regulation Computer/ Displays” 

see recommendations “Ecodesign 
Regulation Computer/ Displays” 

 

Product design and service related information requirements 

Table 3: Product design and service related information requirements, sorted by sector and information user. Identified gap and evaluation of 
information requirements shown in right column. Context information (meta data) for evaluation includes access/format and granularity. 

Sector Legal act Information 
requirement 

Target 
information 
user 

Access/ 
format 

Identified gap 
or barrier 

Evaluation by the target information user Recommendation for extension of legal 
information requirements 

Electronics Ecodesign 
Regulation 
Washing 
Machines 

Information on 
use, maintenance, 
access to 
professional 
repair, spare part 
availability 

Consumer Manual - Consumers state a high importance to 
maintenance information, user manual and 
repair services. 

 

Electronics Ecodesign 
Regulation 
Displays 

Information about 
spare parts and 
repair instructions  

Consumer Datasheet 
Websites 

- Spare part availability and repair 
instructions which would support self-
repair is seen of relevance by some 
consumers. 
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Circularity related information requirements 

Table 4: Circularity related information requirements with context information: sector, information user. Identified gap and evaluation of 
information requirements shown in right column. Meta data for evaluation includes access/format and granularity. 

Sector Legal act Information 
requirement 
and 
granularity 

Target 
information 
user 

Access/ 
format 

Identified gap 
or barrier 

Evaluation by the target information user Recommendation for extension of legal 
information requirements 

Cross-
sector 

Corporate 
Sustainability 
Due Diligence 
Directive 
(proposal) 

Information on 
social issues  

Consumer Report Usage barrier 
(granularity) 

Information in the corporate social 
responsibility reports are too complex for 
consumers and are self-declared by the 
manufacturer. 
Voluntary approaches: Type I labels validate 
and aggregate information on due diligence, 
such as TCO, Blue Angel, EU Ecolabel, TÜV 
Rheinland Green Product Mark or Nordic 
Ecolabel. However, type I labels are trusted, 
but only used by 34% of consumers when 
purchasing a product. Manufacturer 
information is even more trusted. 

Corporate social responsibility (CSR) 
reports require a comprehensive 
assessment of various aspects on 
corporate level. A clear product relation 
and less complexity might not be possible. 
The consumer may not be explicitly 
defined as a target group, but rather the 
general public. However, trust in the CSR 
reports may be increased by third party 
verification. These could also provide for 
more consumer friendly information. 
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Figure 4: Overview and interrelation of the technical aspects of a product information 
system 

 

(source: Circular Fashion 2022) 

Standardization of vocabularies, ontologies, and taxonomies aims to achieve technical 

interoperability and enhance user understanding, particularly benefiting consumers in making 

informed purchasing decisions. Ideally, standardized vocabularies should be built on existing 

standards for ease of interoperability. They should also be extendable, flexible, scalable, 

consistent, and machine-readable. However, the variety of existing standards poses challenges, 

as transitioning to a single new standard can be costly. Cross-sectoral interoperability, especially 

for low-tier suppliers serving multiple industries, is another challenge. Each sector must define 

its information requirements, followed by collaborative efforts to develop standardized datasets 

meeting these needs across industries. While a fully standardized vocabulary is desirable, 

practical constraints necessitate starting with a minimal standardized dataset per product 

group, supplemented by modular datasets to meet sector-specific needs. This study suggests a 

compromise by allowing non-standardized data, alongside data mapping tools, ensures effective 

technical interoperability while balancing standardization and flexibility. 

Regarding the legal challenges around vocabulary, ontology and taxonomy,  

► Definitions used in Directives and Regulations in the context of the Circular Economy Action 

Plan (CEAP) should be reviewed and aligned to improve coherence and lessen legal 

uncertainty.  

► Essential requirements for the product information system should be regulated coherently 

in each relevant legislative act and aligned with harmonised standards (to be developed).  

► For any product that must have a data carrier for a product information system. Relevant 

information regarding circularity / environmental / sustainability claims should be included 

in the product information system.  

In terms of data storage, a decentralized system is recommended, offering stakeholders the 

choice to store information on-premise or with a third-party provider. Decentralized storage 

involves storing data in different physical locations, accommodating various company needs and 
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Zusammenfassung 

Hintergrund und Ziel 

In den letzten Jahrzehnten haben die Verfügbarkeit und das Spektrum von Produkten durch 

Fortschritte in der Herstellung und Technologie stetig zugenommen. Diese Zunahme hat eine 

Vielzahl von Herausforderungen mit sich gebracht, insbesondere im Hinblick auf die 

Realisierung einer Kreislaufwirtschaft. Neue Trends und individuelle Produktlebenszyklen 

führen zu einer verkürzten Lebensdauer der Produkte durch vorzeitige Obsoleszenz. Zudem 

erschweren die zunehmende Vielfalt der Produkte und ihre individuellen Produkteigenschaften 

(Design, Funktionalität, Reparierbarkeit) die Reparatur. Das Abfallmanagement wird 

aufwendiger, da die unterschiedlichen Materialzusammensetzungen und Designs der Geräte die 

Trennung und Gewinnung von Sekundärmaterialien erschweren. 

Um die zunehmende Komplexität der physischen und digitalen Produktwelt anzugehen, 

beabsichtigen die Europäische Union (EU) und das deutsche BMUV, sämtliche 

produktbezogenen Informationen mit Hilfe eines Digitalen Produktpasses (DPP) zu 

standardisieren und zusammenzuführen. Vor diesem Hintergrund hat das Umweltbundesamt 

Anfang 2021 das Projekt „Weiterentwicklung der Informationsanforderungen an Produkte und 

digitale Umsetzung am Beispiel energieverbrauchsrelevanter Produkte und Textilien (kurz: 

"Produktinformation 4.0"; Förderkennzeichen: REFOPLAN 372 0363 010) gestartet. Das Projekt 

zielt darauf ab, die aktuellen rechtlichen Informationsanforderungen hinsichtlich ihrer Eignung 

zur Erreichung der Ziele der Kreislaufwirtschaft zu bewerten. Teil A und B konzentrieren sich 

auf die Bewertung der Informationsanforderungen, Teil C bewertet die technische Infrastruktur 

und schlägt ein Konzept für ein Produktinformationssystem vor, Teil D bietet rechtliche 

Empfehlungen zu den vorherigen Teilen (Informationsanforderungen und 

Produktinformationssystemkonzept):  

► Teil A: Prüfung und Bewertung der bestehenden verpflichtenden 

Informationsanforderungen und ob freiwillige Ansätze (Label, Indikatoren) oder aktuelle 

Aktivitäten die Lücken im rechtlichen Rahmen schließen;  

► Teil B: Perspektive der Stakeholder auf die Informationsanforderungen und Bedürfnisse 

entlang des Produktlebenszyklus;  

► Teil C: Empfehlungen und Vorschlag für ein Produktinformationssystem 4.0;  

► Teil D: Analyse rechtlicher Lücken und zukünftige Potenziale zur Schließung von 

Informationslücken. 

Die folgende Zusammenfassung beschreibt den Forschungsansatz, die wichtigsten Ergebnisse 

und Schlussfolgerungen.  

Forschungsmethode: Kategorisierung von relevanten Interessengruppen und Informationen für 
DPP 

Bei der Durchführung der Studie ergab sich eine große Herausforderung aus dem Verständnis 

heterogener Terminologien und Informationsanforderungen in Gesetzgebung, freiwilligen 

Ansätzen und den Informationsprofilen der Interessengruppen. Daher wurde ein 

Kategorisierungsschema abgeleitet, das chemische, produktbezogene, abfallbezogene und 

unternehmensbezogene Gesetzgebung sowie Kreislaufwirtschaftsindikatoren, Zertifizierungen 
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und Informationen widerspiegelt, die von allen Interessengruppen im Produktlebenszyklus 

erzeugt werden. 

Figure 5: Vorschlag für ein Kategorisierungssystem für Produktinformationen  

 

(Quelle: TU Berlin 2022) 

Das Kategorisierungssystem ist in zwei Akteurs- bzw. Stakeholdergruppen und drei 

Informationsgruppen (A-C) unterteilt: 

1. Upstream: Akteure in der vorgelagerten Wertschöpfungskette und im 

Produktlebenszyklus (cradle-to-gate) sind in der Regel für das Produktdesign und die 

Produktionsphase verantwortlich. Diese Akteure erzeugen oder haben Zugriff auf 

primäre Produktdaten, wie allgemeine Informationen, technische Spezifikationen, 

Materialzusammensetzung und Informationen zum Produktdesign. Bei 

Gebrauchsgegenständen sind diese Produktinformationen oft statisch und ändern sich 

nach der Markteinführung nicht mehr. Als einfache Analogie kann man auch von den 

"Geburtsdaten" des Produkts sprechen. 

2. Downstream: Akteure in der nachgelagerten Wertschöpfungskette und im 

Produktlebenszyklus (gate-to-grave) umfassen Einzelhändler, Verbraucher, 

Reparaturdienste und weitere Akteure, die in der End-of-Life (EoL)-Phase des Produkts 

involviert sind. Die in dieser Lebenszyklusphase erzeugten produktbezogenen Daten 

hängen oft vom individuellen Nutzungsprofil des Produkts ab (z. B. Nutzungsdauer, 

Reparaturhistorie). Die Produkte verändern ihren physischen Zustand und/oder 

Eigenschaften, z. B. durch Abnutzung oder Reparatur während der Nutzung. Daher sind 

die in der nachgelagerten Wertschöpfungskette generierten Daten oft dynamisch und 

Teil des individuellen Produktlebens. Als einfache Analogie kann man auch von einer 

individuellen Biografie des Produkts sprechen (vgl. Barata et al. 2020). 



TEXTE Product Information 4.0  –  Extension of legal information requirements for products and digital implementation by 
the example of energy-related products and textiles 

 

47 

 

3. Externe Akteursgruppen und Drittparteien, die nicht direkt in der Produktions- und 

Nutzungsphase des Produkts (Produktlebenszyklus) beteiligt sind, nutzen die von den 

Informationskategorien A und B generierten Produktdaten, um weitere Produktdaten zu 

generieren. Beispiele hierfür könnten Indikatoren, Umweltlabel, Zertifizierungsschemata 

oder Produktlebenszyklus-Bewertungen umfassen. Typische Akteursgruppen sind 

Marktüberwachungsbehörden, Zertifizierungsstellen oder umwelt- und 

verbraucherorientierte Einrichtungen. 

Das Schema dient als Analyserahmen für diese Studie. Es ermöglicht die Strukturierung 

rechtlicher Akte nach Informationskategorien, zugrunde liegenden Barrieren/Lücken und 

weiteren relevanten Ansätzen. Teil A dieser Studie untersucht rechtliche Anforderungen, welche 

hauptsächlich in die Kategorien Upstream- und Kreislaufwirtschaftsinformationen eingeteilt 

werden können, die für die Produktkonformität erforderlich sind und von Herstellern oder EU-

Importeuren bereitgestellt werden müssen. Teil B bewertet aus der Sicht der Akteursgruppen 

rechtliche Informationsanforderungen und andere wichtige Informationen. Hierbei werden auch 

Downstream-Informationen von Nutzern, Reparaturdiensten usw. berücksichtigt, wo keine 

rechtlichen Verpflichtungen zur Datenbereitstellung bestehen. 

Forschungsumfang: rechtliche Bereiche, Ziele und Themen 

Figure 6 zeigt den Umfang und den Ansatz zur Auswahl rechtlicher Akte. Basierend auf dem 

Thema und den mit der Kreislaufwirtschaft verbundenen Zielen wurden vier rechtliche Bereiche 

innerhalb des Umfangs identifiziert: Unternehmens-, Chemie-, Produkt- und Abfallgesetzgebung. 

Figure 6: Ziel und Umfang der rechtlichen Bereiche entlang der Wertschöpfungskette 
(abstrahierte Übersicht) 

 

(Quelle: TU Berlin 2022) 

Die Gesetzgebung sieht bereits verschiedene Informationspflichten vor, die eine potentiell 

Datengrundlage für ein Produktinformationssystem bzw. DPP bieten. Folgende Kriterien 

wurden verwendet, um relevante Gesetzgebung zu identifizieren: 
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► Themengebiet: Die Informationen müssen sich auf ein Material (Chemikalien, Substanzen, 

Gemische), ein Produkt (Objekte, Erzeugnisse), Abfall oder ein Unternehmen beziehen. 

► Produktgruppe: Neben Textilien und energiebezogenen Produkten umfasst das Screening 

Batterien, Automobil, Verpackungen, Kunststoffe und Software. Dies ermöglicht die 

Einbeziehung von Erkenntnissen aus Sektoren mit etablierten Informationsanforderungen, 

die ähnliche Herausforderungen haben könnten. 

► Akteursgruppen: Die Informationsanforderungen stehen in direkter Beziehung zu einer 

Akteurs- bzw. Interessengruppe (welche die Daten erzeugen müssen). 

► Bereich: Eine Informationsanforderung ist zumindest Teil eines der folgenden Domänen der 

EU-Gesetzgebung und freiwilliger Standards oder Konventionen: Energie; Industriepolitik 

und Binnenmarkt; Umwelt, Verbraucher und Gesundheitsschutz. 

Die relevante Gesetzgebung ist strukturiert auf chemische, produktbezogene, abfallbezogene 

und unternehmensbezogene Gesetzgebung (Table 5). 

Table 5: Liste einschlägiger Rechtsvorschriften, die anhand vordefinierter Kriterien 
ausgewählt wurden (Gegenstand, Produktgruppe, Beziehung zu den Beteiligten, 
Tätigkeitsbereich) 

Bereich Kurzbezeichnung des Rechtsakts Vollständiger Titel des Rechtsakts 

Chemikalien- 

gesetzgebung 

„REACH-Verordnung“ Verordnung (EG) Nr. 1907/2006 über die 

Registrierung, Bewertung, Zulassung 

und Beschränkung chemischer Stoffe 

 

„CLP-Verordnung“ Verordnung (EG) Nr. 1272/2008 über 

Einstufung, Kennzeichnung und 

Verpackung von Stoffen und Gemischen 

Produkt- 

gesetzgebung 

„Textilverordnung“ Verordnung (EU) Nr. 1007/2011 über die 

Bezeichnungen der Textilfasern und die 

damit verbundene Etikettierung und 

Kennzeichnung der 

Faserzusammensetzung von 

Textilerzeugnissen 

 

„Ökodesign-Richtlinie“ Richtlinie 2009/125/EG zur Festlegung 

eines Rahmens für die Festlegung von 

Ökodesign-Anforderungen für 

energieverbrauchsrelevante Produkte 

 

„Ökodesign-Verordnung PC“ Beispiel: Verordnung (EU) Nr. 617/2013 

der Kommission über die Ökodesign-

Anforderungen an Computer und 

Computerserver 
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► Demontageinformationen: Ökodesign-Richtlinie, WEEE-Richtlinie, ELV-Richtlinie Art. 8(3) 

und 8(4) 

► Entsorgungsinformationen: Ökodesign-Richtlinie, WEEE-Richtlinie, Batterierichtlinie, 

Verpackungsrichtlinie, ELV-Richtlinie Art. 9(2) 

Funktionale und technische Spezifikationen: 

► Informationen zum Energieverbrauch: Energiekennzeichnungsverordnung 

Kreislaufwirtschaftsbezogene Informationen: 

► Informationen zur Umweltauswirkung: Ökodesign-Richtlinie 

► Informationen zur sozialen Auswirkung: Entwurf zur CSDD-Richtlinie 

Darüber hinaus wurden auch Informationsanforderungen aus freiwilligen Ansätzen (z.B. Label) 

und rechtliche Entwicklungen in der Analyse berücksichtigt und bewertet. 

Informationsanforderungen, Lücken und rechtliche Empfehlungen 

Die Analyse umfasst die Identifizierung der in der Gesetzgebung vorhandenen 

Informationsanforderungen, der vorhandenen, aber mit Ausnahmen versehenen 

Informationsanforderungen, der nicht vorhandenen, aber von den Stakeholdern geforderten 

Informationsanforderungen und der vorhandenen, aber nicht durch den Zielstakeholder 

nutzbaren Informationsanforderungen. 

 

 
(Quelle: TU Berlin 2022) 

Figure 7: Sukzessive Identifikation von Lücken und Barrieren in der Gesetzgebung. 
Informationsanforderungen müssen vorhanden sein, Informationen müssen 
verfügbar sein, Informationen müssen verfügbar und nutzbar sein. 

Ist eine rechtliche 
Anforderung 
vorhanden? 

(a) Rechtliche 
Informations-

lücke 

Ist die 
Information 
verfügbar? 

(b) 
Verfügbarkeits-

lücke  

Ist die 
Information 

nutzbar?  

(c) 
Nutzungsbarrier

e 

Keine Barriere 
(Information ist 
vorhanden und 

nutzbar) 

ja 

ja 

nein 

nein 

nein 

ja 
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Anforderungen an materialbezogene Informationen 

Table 6: Materialbezogene Informationsanforderungen, sortiert nach Sektor und Informationsnutzer. Identifizierte Lücke und Bewertung der 
Informationsanforderungen werden in der rechten Spalte dargestellt. Kontextinformationen (Metadaten) für die Bewertung umfassen 
Zugang/Format und Granularität. 

Sektor Rechtsakt Informationsa
nforderung 
und 
Granularität 

Zielgruppe 
der 
Information 

Zugang/For
mat 

Identifizierte 
Lücke oder 
Barriere 

Bewertung durch die Zielgruppe der 
Information  

Empfehlung zur Erweiterung der 
rechtlichen 
Informationsanforderungen 

Sektorübe
rgreifend 

REACH-
Verordnun
g (Art. 31) 

Identifikation 
von 
gefährlichen 
Stoffen und 
Gemischen 

Empfänger 
des 
Stoffes/Gemi
sches 

Sicherheits-
datenblatt 
(SDB) 

Verfügbarkeit
slücke 

Informationslücke zwischen 
Hersteller/Lieferant des 
Stoffes/Gemisches und dem Hersteller 
des zusammengesetzten Erzeugnisses, 
SDB wird nicht übergeben. Validierung 
der Materialinformation wird als 
vorteilhaft angesehen. Das SDB wird nur 
dem professionellen Nutzer, nicht den 
Verbrauchern oder der allgemeinen 
Öffentlichkeit zur Verfügung gestellt. 
Freiwilliger Ansatz: Informationssysteme 
wie circularity.ID unterstützen die 
Sammlung und Verteilung erweiterter 
Informationen z. B. über Materialinhalte. 
Freiwilliger Ansatz: Der Internationale 
Materialdatenraum (IMDS) im 
Automobilsektor bietet ein modulares 
System zur Sammlung von 
Materialinformationen mit Fokus auf 
Komponenten- und Materiallieferanten. 

Änderung der REACH-Verordnung, so 
dass (1) Lieferanten (sowohl in der 
Europäischen Union als auch in 
Drittländern) allen weiteren Lieferanten 
entlang der Lieferkette ohne Ausnahmen 
Informationen über in der Substanz oder 
dem Gemisch verwendete Chemikalien 
mittels SDB zur Verfügung stellen 
müssen, (2) einschließlich der Angabe, 
ob eine Kumulation von Chemikalien 
einen (noch zu bestimmenden) 
Schwellenwert erreicht, der als „riskant“ 
(z. B. gefährlich) gilt. Diese 
Informationen sollten zusätzlich in einem 
digitalen Datenträger enthalten sein. 
Anfangs könnte das korrekte Ausfüllen 
der Informationsanforderungen der 
digitalen Datenträger dazu führen, dass 
ein korrektes SDB gedruckt werden 
kann. Über die Zeit könnte die 
Verwendung des SDB auslaufen, bis nur 
noch ein digitaler Datenträger 
verwendet wird. 
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Anforderungen an produktdesign- und dienstleistungsbezogene Informationen 

Table 7: Anforderungen an produktgestaltungs- und dienstleistungsbezogene Informationen, sortiert nach Sektor und Informationsnutzer. 
Identifizierte Lücke und Bewertung der Informationsanforderungen werden in der rechten Spalte dargestellt. Kontextinformationen 
(Metadaten) für die Bewertung umfassen Zugang/Format und Granularität. 

Sektor Rechtsakt Informations-
anforderung 

Zielgruppe 
der 
Information 

Zugang/Format Identifizierte 
Lücke oder 
Barriere 

Bewertung durch die 
Zielgruppe der Information 

Empfehlung zur Erweiterung der 
rechtlichen 
Informationsanforderungen 

Elektronik Ökodesign-
Verordnung 
Wasch-
maschinen 

Informationen 
zu Nutzung, 
Wartung, 
Zugang zu 
professionelle
r Reparatur, 
Verfügbarkeit 
von 
Ersatzteilen 

Verbraucher Handbuch - Verbraucher messen der 
Wartungsinformation, dem 
Benutzerhandbuch und den 
Reparaturservices eine hohe 
Bedeutung bei 

- 

Elektronik Ökodesign-
Verordnung 
Displays 

Informationen 
über 
Ersatzteile 
und 
Reparatur-
anleitungen 

Verbraucher Datenblatt, 
Websites 

- Verfügbarkeit von Ersatzteilen 
und Reparaturanleitungen, die 
Selbstreparaturen unterstützen 
würden, sind für einen Teil der 
Verbraucher von Relevanz 

- 

Elektronik Ökodesign-
Verordnung 
Displays 

Verfügbarkeit 
von Software- 
und Firmware-
Updates, 
Verfügbarkeit 
von 
Ersatzteilen 
und Produkt-
support 

Verbraucher Produkt-
informations-
blatt 

- Verbraucher messen 
Informationen über 
Produktgebrauch und 
Reparatur eine hohe Bedeutung 
bei, gefolgt von Informationen 
über Software-Updates 

- 
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Produktinformation 4.0 Konzept (technische Infrastruktur) und rechtliche Empfehlungen 

Teil C analysiert Aspekte der technischen Infrastruktur, die erforderlich sind, um 

Produktinformationen für Stakeholder entlang der zirkulären Wertschöpfungskette in einem 

Produktinformationssystem bereitzustellen: Vokabular, Ontologie und Taxonomien; 

Datenspeicherung; Datenaustausch; Eigentum und Datenüberprüfung; Zugangsmanagement, 

Identifikatoren und Datenträger. Bestehende Ansätze und Technologien werden diskutiert 

sowie die Frage, inwieweit die verschiedenen Aspekte standardisiert werden müssen, um eine 

nahtlose Interoperabilität zu ermöglichen. 

Figure 8: Überblick und Zusammenhänge der technischen Aspekte eines 
Produktinformationssystems 

 

(Quelle: Circular Fashion 2022) 

Standardisiertes Vokabular 

Die Standardisierung von Vokabularen, Ontologien und Taxonomien zielt darauf ab, technische 

Interoperabilität zu erreichen und das Verständnis der Benutzer zu verbessern, insbesondere 

um Verbraucher:innen fundierte Kaufentscheidungen zu ermöglichen. Idealerweise sollten 

standardisierte Vokabulare auf bestehenden Standards aufbauen, um die Interoperabilität zu 

erleichtern. Sie sollten auch erweiterbar, flexibel, skalierbar, konsistent und maschinenlesbar 

sein. Die Vielfalt bestehender Standards stellt jedoch eine Herausforderung dar, da der Übergang 

zu einem einzigen neuen Standard aufwendig sein kann. Die sektorübergreifende 

Interoperabilität ist insbesondere für Zulieferer von Teilen oder Komponenten, die mehrere 

Branchen bedienen, eine weitere Herausforderung. Pro Sektor müssen eigene 

Informationsanforderungen definiert werden. Basierend darauf können standardisierte 

Datensätze erstellt werden, die die Anforderungen branchenübergreifend erfüllen. Obwohl ein 

vollständig standardisiertes Vokabular wünschenswert ist, erfordern praktische 

Einschränkungen - jedenfalls zu Beginn - die Arbeit mit standardisierten Mindestdatensätzen 

pro Produktgruppe, ergänzt durch modulare Datensätze, um sektorspezifische Anforderungen 

zu erfüllen. Diese Studie schlägt vor, Datenaustausch- (“Data Mapping”) tools zu verwenden, und 

zudem in Ergänzung zu den Mindestdatensätzen auch nicht-standardisierte Daten zuzulassen. 

Hierdurch wird eine effektive technische Interoperabilität mit einer Balance zwischen 

Standardisierung und Flexibilität gewährleistet. 
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1 Part A – Information requirements for compliance and 
voluntary approaches 

Part A of this study is based on a comprehensive literature and content review that aims to identify 

and evaluate information that is required for legal compliance or voluntary approaches (e.g., 

labels, certifications) supporting the general vision and goals of a circular economy (CE). 

Subsequently, the relevance and implementation of the identified requirements will be evaluated 

in Part B of this study from a stakeholder perspective. 

The evaluation of relevant information requirements is approached in three steps (see Figure 9): 

1. Mapping regulatory profiles based on relevant sources (legal acts and voluntary 

approaches) that address CE goals. 

2. Categorisation of information requirements from Step 1 based on the proposed analysis 

framework from Figure 1 (see summary): 

► General company and product information (see Chapter 1.1.2) 

► Material information (see Chapter 1.3) 

► Functional and technical specifications (see Chapter 1.4) 

► Product design information (see Chapter 1.5) 

► Circularity information (see Chapter 1.6) 

3. Evaluation of information gaps and barriers. Identification of (voluntary) approaches 

that potentially address existing information gaps. 

Figure 9: Research approach to identify, map, categorise and evaluate relevant literature  

 

(source: TU Berlin 2022) 
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1.1 Methodology of the literature review 

This study comprises a broad screening of literature and other relevant content on information 

requirements along the value chain. A value chain is a series of activities that businesses go 

through to create a product or service. The complexity of the information and data along the 

value chain can vary greatly depending on the specific industry and the product or service being 

produced. To reduce the complexity of the screening, the analysis focuses on different scoping 

criteria: 

► Subject matter: the information needs to relate to a material (chemicals, substances, 

mixtures), product (objects, articles), waste or company. 

► Product group: in addition to textiles and energy-related products, the screening includes 

batteries, automotive, packaging, plastics, and software. This allows the inclusion of 

learnings from sectors with well-established information requirements, which might face 

similar challenges. 

► Stakeholder relation: a direct relation between a stakeholder (data provider) and the 

information requirement. 

► Operation domain: an information requirement is at least part of one of the following 

domains of EU legislation and voluntary standards or conventions: Energy; Industrial policy 

and internal market; Environment, Consumers and Health protection. 

The focus of the research is on legislative information requirements and is, if necessary, 

complemented by voluntary requirements. Voluntary information requirements are criteria or 

standards that businesses may choose to follow, but are not required by law or regulation. These 

include industry-specific standards, best practices, and guidelines. 

Product information may be documented and disclosed to comply with legal requirements or to 

obtain voluntary certifications and may either be horizontal or focussed on distinct product 

groups. Information requirements can thus be defined in legislation or take the form of 

standards or conventions, the application of which may, again, either be required by law or may 

be implemented as part of voluntary commitments by companies. The latter is also known as 

“soft law”. In practice, it is not always possible to distinguish between ‘hard’ and “soft” 

information requirements, especially with respect to the granularity and accessibility of 

information. Whether required by law or voluntary, the information requirements analysed 

must at least be part of an official and binding document that can be referenced and used for the 

further analysis. Lastly, an information requirement will be defined as relevant if it relates to an 

existing circular economy goal (see overview in 1.1.1). 

In part A of this study the information requirements in the legal acts are described and 

evaluated towards gaps and barriers, based on objective criteria. The criteria reflect, if the 

information requirement exists in legislation, if it is made available by the obliged stakeholder 

and if it is usable by the target stakeholder.  

First, legal information gaps are defined as information which does not exist (due to exemptions 

regarding information requirement in legislation) or which is not available: 

► Legal information gap: The information requirement does not exist, e.g., due to exemptions. 

For example, REACH Regulation requires suppliers of articles to identify substances of very 

high concern (SVHCs), neglecting other substances, for example particular substances which 

constitute impurities within recycling processes. 
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Legal act 
 

Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) 
Regulation (EC) No 1907/2006 
“REACH Regulation” 

 

Access rights and 
periods 

Art. 31 (1) SDS to be made accessible for the 
recipient of the substance or mixture  
 

Art. 33 (1) Information on SVHCs > 0.1% 
must be provided by the supplier to the 
recipient at the time of delivery 
Art. 33 (2) To be made accessible to a 
consumer upon request, free of charge, 
within 45 days 

Administration 
of data(-base) 

Peer to peer information exchange (SDS) Peer to peer information exchange 

All relevant legislative acts were screened systematically in this manner. The texts of EU law, 

available in the eur-lex website4, do not follow a standardised structure for the definition of the 

information requirements and metadata. However, they are mostly explicitly addressed and 

show a common section or title, for example “Information requirements” or “Material efficiency 

requirements”, which mostly allows a distinct determination of the collected aspects.  

Next, the regulatory profiles were used to evaluate the correct specification of the information 

requirements and metadata. Gaps and barriers were identified based on above criteria. Where 

necessary, additional literature like position papers from associations were included, in 

particular to support barriers. Part A therefore is based on literature findings. It is 

methodologically separated to part B, which will reflect the gaps and barriers with the 

stakeholder demand, identified in workshops, interview and a consumer survey.  

To provide more guidance to readers, each section is structured by an introduction on the 

information requirement according to the legislation. Barriers and gaps are elaborated in the 

grey box. Potential voluntary approaches or other activities to close information gaps, in 

particular voluntary approaches are discussed beneath in the light grey box. Example 

description: 

Description of potential information gaps and barriers of the legal act 

► Description of (voluntary) approaches or activities that intend to close the legal information 

gap 

1.1.1 Screened legislation 

Regarding the predefined search criteria, the sources in Table 10 on current and upcoming 

legislation were identified as relevant. Legislation largely stipulates upstream and circularity 

information requirements, to be provided by upstream stakeholders, mostly manufacturers, EU 

importers or authorised representatives; therefore, part A refrains from addressing these 

requirements separately. 

Each legal act is clustered into a legal area by its subject matter (chemical, product, waste, 

corporate) as well as the information requirement by four dimensions as described in the 

method section.  

 

4 https://eur-lex.europa.eu/homepage.html 

https://eur-lex.europa.eu/homepage.html
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Table 10: Allocation of analysed EU legislation with relevant information requirements into 
information categories of the analysis framework (see Chapter 1.3).  

Legal area Description 
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in
fo

rm
at

io
n

 

Chemicals 
legislation 

Regulation (EC) No 1907/2006 on the Registration, 
Evaluation, Authorisation and Restriction of Chemicals 
“REACH Regulation” 

x    

 Regulation (EC) No 1272/2008 on the classification, 
labelling and packaging of substances and mixtures “CLP 
Regulation” 

x    

Product 
legislation 

Regulation (EU) No 1007/2011 on textile fibre names and 
related labelling and marking of the fibre composition of 
textile products “Textile Regulation”  

x    

 Directive 2009/125/EC establishing a framework for the 
setting of ecodesign requirements for energy-related 
products 
“Ecodesign Directive” 

 x x x 

 Example: Commission Regulation (EU) No 617/2013 with 
regard to ecodesign requirements for computers and 
computer servers 
“Ecodesign Regulation Computer” 

 x x  

 Example: Commission Regulation (EU) 2019/2023 laying 
down ecodesign requirements for household washing 
machines and household washer-dryers 
“Ecodesign Regulation Washing Machines” 

 x x  

 Example: Commission Regulation (EU) 2019/2021 laying 
down ecodesign requirements for electronic displays 
“Ecodesign Regulation Displays” 

 x x  

 Regulation (EU) 2017/1369 setting a framework for energy 
labelling  
“EEL Regulation” 

 x x  

 Proposal establishing a framework for setting ecodesign 
requirements for sustainable products, COM(2022) 142 
final, 2022/0095(COD) 
“ESPR Regulation Proposal” 

 x x x 

 EU Strategy for Sustainable and Circular Textiles ( 
COM(2022) 141 final) 
“Circular Textiles Strategy” 

 x  x 

 Regulation (EU) 2018/858 on the approval and market 
surveillance of motor vehicles and their trailers, and of 
systems, components and separate technical units intended 
for such vehicles  
“Type Approval Regulation” 

 x x  
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Figure 10: Cluster of legal acts by subject matter with summarised goals and scope 

 

(source: TU Berlin 2022) 

For each cluster the goals of related legal acts are summarised. Chemical and waste legislation 

aim to improve environmental protection on material level, while product legislation mostly sets 

requirements to protect the environment and ensure product safety or is related to the product 

design. Some requirements overlap between the clusters, for example information on product 

disassembly are required in waste as well as product legislation.  

The scope, indicated by square brackets (see Figure 10), is defined by the stakeholder (and 

information provider) who has to fulfil the legal obligation. The scope does not include the 

information user, however from an information perspective these are important as this study 

aims to identify if information requirements are appropriate and useful. The end-user is within 

the scope of waste legislation (Directive 2008/98/EC on waste, Waste Framework Directive or 

WFD), which requires EU member States to set obligations on private entities for a separate 

collection of waste. 

Material related information is provided by GOTS, Blue Angel (textiles) and Nordic Ecolabel 

(textiles)(chapter 1.3.1.3) including specific information requirements on fibre production, 

chemicals used in production and coatings, laminates, membranes and adhesives.  

Moreover, TCO Certified, EU Ecolabel and the TÜV Rheinland Green Product provide due 

diligence information in chapter 1.6 including supply chain responsibility, responsibility sourced 

minerals or on anti-bribery management systems.  

Further, Circular Design Criteria and circularity.ID are mentioned in chapter 1.3.1.3. Both 

initiatives give guidance on product recyclability and circular product design based on their 

collected information.  

The Information for Recyclers (I4R) Platforms provides information for disassembly on legally 

relevant materials as well as component level to recyclers. Catena-X is a cross-industrial GAIA-X 

data infrastructure initiative and International Data Space standard which allow secure, 
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sovereign and standardised data exchange, while IMDS provides all the necessary information to 

comply with national and international standards, laws and regulations.  

Lastly, there are Scan4Chem and ToxFox which are smartphone apps that help end-users to get 

information on the legally required information on the content of SVHCs in various products of 

daily use.  

1.1.2 Screened voluntary approaches  

There is a variety of voluntary approaches for the provision of information that follow CE goals 

and that therefore are potentially relevant to this study. Screened voluntary approaches include 

labels, initiatives, concepts, norms, standards and projects. They are analysed for their potential 

to close information gaps in legislation, for example by providing additional information, 

compliance guidance for manufacturers, or supporting sustainable purchasing of consumers. It 

was found that in particular information on material identification, social responsibility and 

circularity (environmental impact) is required by the voluntary approaches. In addition to 

providing missing information, efforts are also being made to close gaps in the technical 

infrastructure or visual communication (front-end, websites) through voluntary initiatives and 

concepts. Appendix A.2.1 provides a table with an overview of DPP-related labels, initiatives and 

concepts, norms and standards as well as projects that fit the criteria described in the 

methodology section. The table does not claim completeness, but demonstrates exemplary label 

used as a basis for analysis. The categorization aims to provide some orientation, but it is 

important to note that one approach can fit into multiple categories. For example, the project 

Tex.it can be categorised either as a project or a concept. The Digital Nameplate 4.0 is a standard 

for information provision and at the same time gives practical guidance similar to a concept.  

The following section shows as selection of voluntary approaches that potentially fill particular 

legal gaps, described accordingly om the following chapters.  The voluntary approaches are 

displayed in a condensed structure as follows: name, area and information requirements 

(categories). Each voluntary approach is screened for an information requirement and 

categories by the four dimensions which were introduced in section  

Table 11: Information requirements of voluntary certification and labelling schemes for 
textile and electronic products 

Name Area 
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Blue Angel (computer) Electronics  x x  

EU Ecolabel (computer) Electronics  x x x 

Nordic Ecolabel (ICT) Electronics x   x 

TCO Certified Electronics x x x x 

TÜV Rheinland Green Product Mark 
(Laptops, ICT, household appliances) 

Electronics x x x x 

EU Ecolabel  Textiles x x  x 
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legislation results in low accessibility, which entails several challenges (e.g., ambiguity, 

additional effort, etc.). It does not directly affect CE goals but could increase efforts for market 

surveillance to identify identical companies or fraud. 

► The current proposal of the Ecodesign for Sustainable Products Regulation (ESPR) 

(COM/2022/142 final) formulates general requirements for the identification of products as 

well as operators and facilities that should participate as data providers for a Digital Product 

Passport (DPP). The identifier should be unique and in accordance with ISO/IEC 15459:2015 or 

equivalent. A technical evaluation of identifiers will follow in the second part of this study. 

► Existing systems, such as EPREL or ECLASS classification system use different approaches for 

the identification (see below), which can be used in further research on the technical 

development of a DPP concept. 

Depending on the regulatory area the subject is identified at substance, mixture or article 

(product) level. The latter is further grouped by product model, category and type. REACH 

provides a hierarchical structure, starting from substances, mixtures to articles. A complex 

object consists of two or more components, each of which is either an article or another complex 

object (see Figure 11).  

Figure 11: Differences in terminology and data format - REACH regulation requires substance 
and material information to be provided by an SDS. WFD requires product 
information into the SCIP database  

 

(source: TU Berlin 2022) 

As illustrated in above figure, substance and material declarations are required across chemical, 

product and waste legislation, for different stakeholders and at different levels of detail. 

Although standards exist to meet the minimum legal information requirements, an extended 

repository of material information beyond the legal requirements could be useful to address 

other challenges and provide benefits. Greater detail of information could help, for example, to 

reduce the administrative burden of information gathering, especially regarding future legal 

requirements and/or contractual obligations, compliance with industry standards, international 

trade, communication and product marketing.  

The term “product” is not used in the legislation itself, although REACH is officially listed under 

“product safety” and “chemical product” in the EUR-lex database. The term is commonly used in 

other regulations, in particular with respect to product legislation, where the term groups 

 



TEXTE Product Information 4.0  –  Extension of legal information requirements for products and digital implementation by 
the example of energy-related products and textiles 

 

85 

 

components or materials. It should also allow the identification of the manufacturing company, 

but also the EU importer. In this logic, an appropriate identifier is similar to the EPREL 

registration number. It should include: product model identifier + product batch + 

manufacturer/brand + importer/distributor (+ registration number + administrator). 

Alternatively, these attributes can be moved from the ID itself to the linked product passport. 

The ECLASS standard provides further insight into attributes and classes, particularly those used 

in distribution. 

1.2 General company and product information 

The identification of the subject (product) and the relevant stakeholder with respect to the 

product is important for different interested parties, such as for consumers to compare brands 

and specifications, for repairers to order spare parts based on the product model, or for market 

surveillance activities. Each legislation stipulates different identification requirements, as shown 

in Table 12. This constitutes a notable challenge, as identification is essential to merge related 

product information from different sources. Searchability, accessibility, interoperability and 

reusability of products and related information can be improved significantly with better data 

quality, starting with a clear identification of the relevant stakeholder (e.g., a company). General 

information identifies the company and subject matter (product) can be clustered into: 

► Stakeholder identification: in legislation referred to as company, supplier, manufacturer, 

producer, trademark, distributor, importer, duty holder, authorised representative (of a 

third country manufacturer). Identification includes, for example, the specification of the 

name, company address, contact details or UUID (universal unique identifier). 

► Subject identification: in legislation referred to as substance, mixture, article, product. 

Identification means, for example, the material type, model identifier, etc.  

Table 12: Overview on company and subject (product) identification requirements in 
legislation 

Legislation Company identification Subject identification 

REACH Regulation 
(substances, 
mixtures) 

Identification of the company/undertaking Substance/mixture identification 

REACH Regulation 
(articles, objects) 

Identification of the company/undertaking Identification of the article 
(name, category, ID) 

CLP Regulation Name, address, telephone number of 
supplier 

Product identifiers 

Textile Regulation Trademarks or the name of the undertaking Textile fibre names 

Ecodesign Directive Manufacturer’s name, registered trade 
name or registered trade mark, and the 
address  

Product type and category, 
product model number 

Energy Labelling 
Regulation 

Name or trademark, address, contact 
details and other legal identification of the 
supplier 

Model identifier 
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Legislation Company identification Subject identification 

WEEE Directive Name, address, nat. identification code, 
European or nat. tax number of producer or 
authorised rep. 

Category of EEE, type of EEE 

RoHS Directive Name and address of the manufacturer or 
authorised representative 

Number, unique identification of 
the EEE 

Packaging Directive / / 

Battery Directive / / 

Battery Regulation administrative information about the 
manufacturer;  geographic location of the 
battery manufacturing plant; battery 
supplier; 
name and address of the raw material 
supplier (Art. 49 (2). (b)); 

Model identifier; 
country of origin of the raw 
material (Art. 49 (2). (c)); 

ELV Directive / Type of vehicle 

WFD  Duty holder (legal entity name and UUID) Article name, primary article 
identifier type 

CMR Name and address of the supplier to the 
Union importer 

Description of the mineral, 
including its trade name and 
type 

 

1.2.1 Classification standards: ECLASS 

ECLASS is an example of an industry-led harmonisation approach as a cross-industry 

classification system for products and related information. It follows the IEC 61360 data 

standard, which enables the exchange of product information through a universal identification 

number. The overall goal of ECLASS is to eliminate duplication and data overload for multiple 

supply chain stakeholders. In addition to manufacturer and supplier identification, ECLASS 

provides other standardised attributes within the material, product and supply chain domain 

that can be grouped for the example of a smartphone: 

► Manufacturer and supplier identification (brand, URI (uniform resource identifier), GLN 

(global location number), etc.) 

► Material information (CAS, RoHS compliance, certificate, etc.) 

► Product information (weight, URI, GTIN, article number, etc.)  

► Waste related information (WEEE category, WEEE registry number, etc.) 

► Trade/Customs related information (EU customs tariff number TARIC, HS code of the WCO, 

etc.) 

These categories reflect legislative requirements and cover important information categories. 

The full set of information requirements is listed in Table 18. The ECLASS directory serves with 

a structured and scalable informational architecture for standardised communication in 38 

sectors including textiles, automotives, electronics, logistics, food and more sectors. In this 

respect, it is highly relevant for the dissemination of information, as it anticipates and reflects 
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practically relevant and standardised information and communication formats on various 

product groups. 

Other parametric classification standards besides ECLASS (industrial) include: EDIBATEC 

(electronics), EPIC (construction), ETIM (technical data, electronics), GPC (cross-sectoral), 

Proficlass (cross sectoral), UniClass (construction). 

1.3 Material related information requirements 

Material related information is mainly required in chemical and waste legislation. The aim of this 

legislation is to regulate and/or exclude hazardous substances from the product / material cycle. 

This is, inter alia, achieved by more detailed product legislation which stipulates requirements 

for specific substances. Detailed information is therefore in particular relevant to manufacturers 

to adhere to the relevant legal acts and ensure the absence of potential hazardous substances as 

well as a conflict-free material origin. For consumers, product information is useful to scrutinize 

the product for materials relevant specifically to them and for sustainable purchasing. For 

recyclers, detailed product information is useful to reject impurities from waste streams. 

1.3.1 Material content 

Information requirements on material content vary across the legislation in terms of the level of 

detail and disclosure obligations, e.g., towards authorities, the public or upon consumer 

requests, as illustrated in Figure 12. For example, the RoHS Directive does not require 

information on the exact or absolute amount of materials, but rather a declaration of the absence 

of hazardous substances (yes/no), which is visible to the public as part of the conformity 

declaration under the applicable CE marking. It can be seen that aggregated information is more 

useful for end-users including consumers, while more detailed information is needed for specific 

stakeholder groups such as the recipient of a substance or professional users, waste treatment 

facilities, recyclers or market surveillance. The format for the provision of information, indicated 

in brackets, shows whether the information is made available to the end-user physically (e.g., 

label, marking) or digitally (e.g., SCIP database). The overview provides a basis for the discussion 

in the next sections and subchapters whether a particular format might be too aggregated or too 

detailed for users. 



TEXTE Product Information 4.0  –  Extension of legal information requirements for products and digital implementation by 
the example of energy-related products and textiles 

 

88 

 

Figure 12: Categorisation of legal acts with information requirements on material content by 
level of disclosure and aggregation  

 
(source: TU Berlin 2022) 

The figure shows the level of disclosure of information requirements as it is accessible in 

practice to the specific stakeholder group. This practical perspective is important to assess 

whether the information is accessible and understood by the intended user group. For example, 

in practice the CE marking is visible on products to consumers, although this information is not 

specifically intended for consumers, but for market surveillance authorities. 

The following sub-chapters identify gaps and barriers in the legislation (dark grey boxes) and 

describe approaches to address these gaps (green bullet point, light grey box). As stated in the 

methodology section, there are considerable gaps in the usability of such information, in 

particular due to the lack of a uniform understanding or a definition for metadata-related 

aspects. 

Availability gap, granularity and validation barrier: A barrier to information availability on 

material content which is applicable across all legislation arises due to supply chains starting 

outside the EU. Entities who are not directly addressed by EU legislation, such as material 

producers or indirect suppliers are not obliged to provide information (in the right format, 

language or detail) that may be required by EU legislation. However, entities acting in the EU are 

obliged to gather legally required information.  

Private initiatives such as the International Material Data Space (IMDS) in the automotive sector 

provide a system to gather material information internationally, including a technical 

infrastructure, central data storage, guidance on the data format, language and level of detail of 

information. It enables material producers and suppliers to provide all the necessary 

information to comply with national and international standards, laws and regulations (e.g., 

REACH Regulation / SCIP and ELV Directive). To note, substantial characteristics of the 

automotive industry are its long existence as well as the few large companies and few product 

(car) models that dominate the market compared to e.g. the electronic sector. Thus, the 
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1.3.1.2 Electronics-specific requirements 

Information for market surveillance 

The Directive 2011/65/EU on the restriction of hazardous substances (RoHS) regulates the 

use of 10 hazardous substances in electrical and electronic equipment to protect human health 

and the environment, including recovery and disposal of electronic waste (Art. 1 RoHS 

Directive). Member States shall ensure that manufacturers, where applicable, are obliged to 

declare conformity on the absence of hazardous substances or presence of such or below a 

tolerated value (Art. 7, Art. 4  and ANNEX II of the RoHS Directive) by affixing the CE label on the 

product (Art. 14 et seq. RohS Directive) which is therefore visible to the consumers. The 

technical documentation and the EU declaration of conformity have to be accessible to market 

authorities for 10 years after the electronic product has been placed on the market (Art. 7 (b) 

RoHs Directive). 

Granularity barrier: Although the CE marking does not specifically address consumers, studies 

show that CE-label can be misinterpreted by consumers, who are not aware of the intended 

meaning. Consumers may misinterpret it for the safety label “GS” (tested safety, in German: 

“Geprüfte Sicherheit”) and are confronted with information overload14 (see Appendix A.1.6 for 

an overview of mandatory markings). It is therefore questionable, if this information is essential 

to be affixed on the product or packaging or can be digitised and made accessible for market 

surveillance. Furthermore, the CE marking does not indicate with which legislation the product 

complies.  

►  With the objective to reduce the complexity and digitalise information, digital labelling is 

discussed within the industry-led “e-labelling initiatives”15 and the EU initiative “Chemicals – 

simplification and digitalisation of labelling requirements”. Digital labelling is adopted in 

several countries, such as Canada, USA, China, Australia. 

The regularity conformity is based on a self-declaration basis by manufacturers with the visual 

CE-marking but does not require independent certification of compliance. As an example, some 

online platforms offer products from outside EU which do not conform to EU legislation16. In one 

occasion, this resulted in an official order to delist the website from search engines in France due 

to concerns of product safety17. Thus, the lack of validation gives room for fraud and can be seen 

as a barrier to achieve an EU market with compliant products.  

To note, the CE marking not only related to RoHS legislation but rather a mandatory conformity 

marking for certain products sold within the European Economic Area (EEA). It indicates that a 

product complies with EU health, safety, and environmental protection standards. The CE 

marking is required for a wide range of products, such as electronics, toys, machinery, medical 

 

14 https://www.anec.eu/images/documents/CE_Marking_Leaflet_final.pdf 
15 https://www.elabellinginitiative.org//docs/eng/MWF_E-labelling%20White%20Paper_Mar2022.pdf 
16 https://www.chip.de/news/Wish-Produkte-als-Gefahr-Erstes-europaeisches-Land-verbietet-den-
Shop_183962640.html 
17 https://www.reuters.com/technology/france-take-steps-against-online-retail-site-wish-protect-
consumers-2021-11-24/ 

https://www.anec.eu/images/documents/CE_Marking_Leaflet_final.pdf
https://www.elabellinginitiative.org/docs/eng/MWF_E-labelling%20White%20Paper_Mar2022.pdf
https://www.chip.de/news/Wish-Produkte-als-Gefahr-Erstes-europaeisches-Land-verbietet-den-Shop_183962640.html
https://www.chip.de/news/Wish-Produkte-als-Gefahr-Erstes-europaeisches-Land-verbietet-den-Shop_183962640.html
https://www.reuters.com/technology/france-take-steps-against-online-retail-site-wish-protect-consumers-2021-11-24/
https://www.reuters.com/technology/france-take-steps-against-online-retail-site-wish-protect-consumers-2021-11-24/
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electronic waste for their selective treatment of specific substances according to ANNEX VII 

WEEE Directive 2012/19/EU are missing in the WEEE Directive.  

► The I4R “Information 4 Recycler Platform” was launched in 2018 by industrial associations20 as 

a communication tool between EEE manufacturers and waste operators to meet information 

obligations by WEEE Directive. Information is provided to waste operators on different EEE 

components and materials and location of dangerous substances and mixtures in EEE. Five 

product groups are in focus: large household appliances, small appliances, IT equipment, 

cooling and freezing appliances, screens. The information is not product-specific but shows 

material content per product group and dismantling information is shown exemplarily by a 

specific product, which might be not sufficient in granularity (see stakeholder evaluation in 

part B).  

Further potentially relevant information is derived in following section, using the basic waste 

treatment process, shown in Figure 13.  

In its basic principle, WEEE can be itemized in 5 categories: ferrous metals, non-ferrous metals, 

glass, plastics and other materials. Literature subdivides possible treatments for WEEE into four 

different groups: pre-treatment of products and parts, material separation,  energy recovery, 

disposal of residuals. Within the pre-treatment stage, products are dismantled and parts are 

extracted that need to be treated selectively. 

Figure 13: Steps in waste treatment of electronic products with potential information demand  

 

(source: adapted from (JRC 2012)) 

Specific information requirements are not stated in the norm, for example on additives and 

fillers for plastic components or composites. The norm mentions that those parts should be 

assessed by recyclers (see part B).  

 

20 WEEE Forum, APPLIA and Digital Europe 

Reusable Parts
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selective treatment
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recyclable materials
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process
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dismantling

Shredding, crushing

Product level Part level Material level
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Similar to the WEEE Directive, Ecodesign legislation requires information as physical markings 

on some product groups to facilitate the correct and environmentally sound treatment at end of 

life. For example, the Commission Regulation (EU) 2019/2021 of 1 October 2019 laying 

down ecodesign requirements for electronic displays pursuant to Directive 2009/125/EC 

requires a marking on devices with cadmium content (above 0,1%, as defined in the RoHS 

Directive) and on plastic components heavier than 50 g and components containing flame 

retardants (Annex II). The Commission Regulation (EU) No 617/2013 of 26 June 2013 

implementing Directive 2009/125/EC with regard to ecodesign requirements for 

computers and computer servers requires products with an integrated display (notebooks) 

containing mercury to be identified with total content of mercury (in mg) (Annex II). 

Accessibility barrier: Physical markings on products or component need to be identified within 

waste treatment (e.g., sorting) process which requires time. Markings on plastic components 

might not be visible from the outside. Therefore, products have to be disassembled first to 

retrieve the markings. The impact assessment study on the Proposal Regulation on packaging 

and packaging waste, amending Regulation (EU) 2019/1020, and repealing Directive 94/62/EC 

states that “there is no evidence alphanumeric coding has ever been used in any meaningful 

way by consumers, neither is it used by the waste sorters. New packaging labelling requirements 

to facilitate smarter sorting in the waste management sector would be mandated. Apart from 

the already widely applied optical sorting (NIR), digital watermarking55 and serialisation56 have 

demonstrated to be technically viable labelling technologies, but they are not yet rolled out. 

Also integration of information into a Digital Product Passport57 could be an option ”.21 

 

1.3.1.3 Textile-specific requirements 

For textiles, information on fibres is in particular relevant to consumers and recyclers. Textile 

production and finishing processes have a high environmental impact and entail health 

concerns, correlated to the used pesticides and fertilizer for natural fibres. In the life cycle of 

garments the highest CO2 emission and energy use occurs during initial fibre extraction, in 

particular for synthetic fibres [Niinimäki et al. 2020, Koszewska 2018, Ellen MacArthur 

Foundation 2017]. For consumers, it may be important to know what kind of fabric their clothes 

are made of and what environmental impact resulted from making the clothes. Recyclers need to 

know about the fibres of textiles to process them accordingly for reuse or material recovery. 

Information for consumers 

The Regulation (EU) No 1007/2011 on textile fibre names and related labelling and 

marking of the fibre composition of textile products ("Textiles Regulation") aims to 

improve the functioning of the internal market and to providing accurate information to 

consumers to make informed choices (Art. 1). Information requirements (described in Chapter 2 

of the EU Textiles Regulation, as “textile fibre names and related labelling and marking 

requirements”) include textile fibre names and fibre composition of textile products as well as 

non-textile parts of animal origin, which need to be made available before the (online) purchase. 

 

21 COMMISSION STAFF WORKING DOCUMENT IMPACT ASSESSMENT REPORT Accompanying the 
document Proposal for a Regulation of the European Parliament and the Council on packaging and 
packaging waste, amending Regulation (EU) 2019/1020, and repealing Directive 94/62/EC 
https://data.consilium.europa.eu/doc/document/ST-15581-2022-ADD-2/EN/pdf 

https://data.consilium.europa.eu/doc/document/ST-15581-2022-ADD-2/EN/pdf
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more than 7 % of the weight of the finished product do not need to be included in the fibre 

compositions. 

Metallic fibres and other fibres added to obtain an antistatic effect and which do not exceed 2% 

by weight of the finished product need not be included in the fibre composition. 

► Strategies like the “Global Fashion Agenda’s Circular Design Toolbox” or the Ellen MacArthur 

Foundation’s “Make Fashion Circular” share sustainable design guidelines from a general 

perspective. However, they do not provide detailed recycling requirements or criteria granular 

enough to enable designing products with high quality recyclability. Holistic information 

transparency systems like the Circular Design Criteria and the circularity.ID provide guidance 

on product recyclability and circular product design, based on their collected information e.g., 

on material (feedstock) requirements of recyclers. The circularity.ID system collects and stores 

all relevant product data for recycling such as a full declaration of the fibre composition and 

provides it to sorters and recyclers. See chapter 4.3.1.1 for a detailed description of the 

circularity.ID. 

1.3.2 Material origin  

Existing corporate due diligence legislation and several legislative proposals require disclosure 

of information on material origin and related social and environmental conditions. The following 

section elaborates on information requirements in existing and proposed due diligence 

legislation. A comprehensive comparison of voluntary approaches and legislation acts can be 

found in the paper of Scherf et al. (Scherf et al. 2019). 

1.3.2.1 Overview: Due diligence acts in Europe 

Due diligence as defined in the Ruggie-Framework23 in 2008 describes the ambition towards a 

responsible business conduct. Guidelines like the Organisation for Economic Co-operation and 

Development (OECD) Guidelines for Multinational Enterprises or UN Guiding Principles on 

Business and Human Rights (UNGP) recommend enterprises to conduct risk-based due diligence 

to “identify, prevent, mitigate and account for how they address actual and potential adverse 

impacts”. These guidelines are taken up by legislation on national level for example in France, 

Netherlands and most recently Germany to provide for a legal foundation for the responsibility 

of companies to ensure social and environmental standards in the supply chain. On EU level a 

Proposal for a Directive on Corporate Sustainability Due Diligence was adopted in February 

2022.  A brief overview of selected related legal acts, validity period and obligated stakeholders 

is given in Table 14.  

Table 14: Exemplary EU due diligence legislation 

  EU  Germany France 

Legislative 
act 

Working title: 
“Proposal for a Directive on Corporate 
Sustainability Due Diligence” 

„Lieferkettengesetz“ 
Gesetz über die 
unternehmerischen 
Sorgfaltspflichten zur 
Vermeidung von 
Menschenrechts-
verletzungen in 
Lieferketten 

„Loi de vigilance“ 
Loi relative au devoir de 
vigilance des sociétés 
mères et entreprises 
donneuses d´ordre 

 

23 John Ruggie, Special Representative to the Secretary-General of the United Nations on Business and 
Human Rights 
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Looking into an industrial use case, Fairphone aims to provide full supply chain transparency on 

material sourcing within its report “Fairphone 4 Suppliers, Smelters and Refiners”24 using the 

five steps of OECD’s “Due Diligence Guidance for Responsible Supply Chains of Minerals from 

Conflict-Affected and High-Risk Areas”. Within this process Fairphone reported on the following 

information categories, declared publicly on their website:  

► Material suppliers (Smelter ID, Standard Smelter Name, Country location, RMAP25 

Conformant) per mineral/material in particular 3TG - gold, tin, tungsten, tantalum. 

► Component suppliers (name, address, website) per component category, e.g., 

semiconductors, passive components, connectors, clips, etc. 

The report shows supplier information at component level allowing for a product allocation. 

Furthermore, material level information is provided which might result from previous reporting 

obligations set by the Conflict Mineral Regulation (CMR). Similar to the corporate social 

responsibility report, the information might result in improving the environmental and social 

impacts and increase credibility, but more aggregated information is more useful to consumers. 

1.3.2.2 Conflict Minerals Regulation (CMR) 

The Regulation (EU) 2017/821 laying down supply chain due diligence obligations for 

Union importers of tin, tantalum and tungsten, their ores, and gold originating from 

conflict-affected and high-risk areas lays down information requirements for the 

aforementioned importers in Art. 4. Union importers are required to operate a chain of custody 

or supply chain traceability system, supported by documentation. The required information 

comprises (inter alia) the metal/mineral (description, trade name, type), the name and address 

of the supplier, the country of origin of the minerals, the name and address of the smelters and 

refiners in the supply chain of the Union importer, the quantities and dates of extraction, if 

available, in volume or weight.  These information have to be made available to Member State 

competent authorities, downstream purchaser and to the public in form of a DD report.  

Information for downstream purchaser  

The CMR further states, that “Union importers of minerals or metals shall make available to their 

immediate downstream purchasers all information gained and maintained pursuant to their 

supply chain due diligence with due regard for business confidentiality and other competitive 

concerns.” 

The Conflict Minerals Regulation has no (direct) product relation. However, the required supply 

chain traceability system and included information for conflict minerals could be taken as an 

example to define product group specific information requirements or a product information 

system in other legislation, as done in the new Battery Regulation. 

1.4 Functional and technical specification 

A distinctive category of product related information is functional and technical specifications. 

Technical specifications are results of standardised measurements which are determined by the 

product design, its components and materials, e.g., the weight or capacity of a washing machine 

or fridge. Functional specifications describe product-specific behaviours or features, for example 

 

24 Fairphone: Supply Chain Engagement: from Risk to Impact. Fairphone 4 Suppliers, Smelters and 
Refiners. May 2022.   
25 Responsible Minerals Assurance Process: Assessment approach for responsible mineral procurement. 
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the water column of water repellent jackets. They are mostly standardised and broadly 

available, provided by the manufacturers on a voluntary basis as a selling argument (“features”). 

Some information obligations are set out in product legislation, in particular for energy-related 

products (e.g., Ecodesign Directive, Energy Labelling Regulation) on aspects related to the 

environmental impact like the power demand. Waste legislation requires specifications on 

product weight (WEEE Directive) or packaging quantities by weight and percentage (Packaging 

Directive). 

1.4.1 Electronic-specific requirements 

Electronic-specific information requirements can be found in legislation for ecodesign and 

energy labelling. Both areas outline requirements for individual product groups under a 

legislative framework. The ecodesign framework directive (Directive 2009/125/EC establishing 

a framework for the setting of ecodesign requirements for energy-related products) covers 31 

product groups, while the energy labelling framework regulation (Regulation (EU) 2017/1369 

setting a framework for energy labelling) is applicable to 15 of the product groups. 

Energy labels are mandatory for appliances such as refrigerators, washing machines, 

dishwashers, and televisions. They provide information on energy efficiency, helping consumers 

make informed choices and encouraging energy-saving practices. According to the Energy 

Labelling Regulation, suppliers26 have to provide product information regarding energy 

efficiency, the consumption of energy and of other resources by the products during use. Dealers 

are obliged to provide information on the physical product’s energy efficiency label on technical 

and functional specifications, supported by the energy efficiency class and graphical icons. For 

some product groups27 a rescaled label was made mandatory in 2021, which provides more 

detailed information via the QR code on the top right of the label as seen in Figure 14. The QR 

codes are linked to a central database, the European Product Registry for Energy Labelling 

(EPREL), developed under the Energy Labelling Regulation. EPREL is operational since 2019. 

Since then, affected product groups must be registered with related information.  

 

26 Suppliers are manufacturer established in the Union, the authorised representative of a manufacturer 
who is not established in the Union, or an importer, who places a product on the Union market 
27 (1) washing machines and washer-driers, (2) dishwashers, (3) electronic displays (scope is larger than 
for TV screens), (4) refrigerators, (5) light sources 
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Figure 14: QR-code links dynamic information in online product database (EPREL) 

 

(source: EPREL 2021) 

Besides the label in electronic format, dealers are obliged to provide the information on the 

product information sheet to the customer as well as in the public part of EPREL. The 

information is supposed to enable customers to choose most efficient products and thus 

incentivise manufacturers to use more energy efficient technologies. Furthermore, the technical 

documentation and test reports must be provided in a compliance part of the database, with 

access for market surveillance (see Table 15) (EPREL 2022).  

Table 15: Information requirements according to the Energy Labelling Regulation, to be stored in 
the central online database EPREL  

Public part (Annex I, 1 of the 
Energy Labelling Regulation) 

Compliance part (Annex I, 3 of the Energy Labelling Regulation) 

Name or trademark, address, 
contact details and other legal 
identification of the supplier 

Identifier for all equivalent models that are already placed on the 
market 

Model identifier 
 
Label in electronic format 
 
Energy efficiency class(es) and 
other parameters of the label 
 
Parameters of the product 
information sheet in electronic 
format incl. duration of 
guarantee given by the supplier 

Technical documentation as specified in Art. 12(5) Energy Labelling 
Regulation: 

(a) General description of the model, sufficient for it to be 
unequivocally and easily identified;  

(b) References to the harmonised standards applied or other 
measurement standards used;  

(c) Specific precautions that need to be taken when the model is 
assembled, installed, maintained or tested; 

(d) The measured technical parameters of the model;  
(e) The calculations performed with the measured parameters;  
(f) Testing conditions if not described sufficiently in point (b). 

 
The supplier may upload additional parts of the technical 
documentation on a voluntary basis into the database. 
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EPREL serves three purposes according to Recital 29 of the Energy Labelling Regulation. Firstly, 

it should serve as a “useful tool for consumers”, who can digitally review the energy label and 

compare products. Machine readable data with an API28 is foreseen to access and further 

process data e.g. for comparing products. Secondly, dealers may receive product information 

sheets via EPREL, which can help dealers to make available the information to customers (an 

obligation under Art. 5(1)(b) of the EEL). Thirdly, the database supports market surveillance 

activities.  

To note, other information may be relevant or of strong interest for the consumers while 

comparing products, but that do not relate to reducing the environmental impact. For example, 

information on the colour or specific functionalities. Such information is not covered by the 

Energy Labelling Regulation. Voluntary approaches such as the TCO Certification for Laptops 

include further specifications like the display resolution, colour, luminance, contrast, keyboard 

gloss or easily accessible connectors. This is not considered an information gaps, as that 

information cannot be linked to sustainability.  

1.4.2 Textile-specific requirements 

For textiles, technical or functional specifications are not mandatory in the Textile Regulation. 

Though voluntary approaches like the Blue Angel and EU Ecolabel set technical and functional 

criteria on colour resistance to perspiration, washing, wet and dry rubbing and light exposure. 

Technical textiles and high-end fashion are voluntarily provided by the manufacturers with 

information such as size and fit, application area, wind resistance, water repellent or 

impregnation. 

 

1.5 Product design-related information 

In this study, product design-related information is defined as properties, composition and 

arrangement of parts on a product level that determine how to install, maintain, repair or 

dispose the product. Related information for energy-related products is specified across product 

and waste legislation, namely the Ecodesign Directive, Energy Labelling Regulation and WEEE 

Directive.  

1.5.1 Electronic-specific requirements  

The Ecodesign Directive defines a framework for setting ecodesign requirements for energy-

related products to increase energy efficiency and environmental protection. The framework is 

the basis for the implementation measures and proves horizontal information requirements: 

► For consumers: information on installation, use and maintenance, return options at the end-
of-life (EoL), period of availability of spare parts, possibilities of upgrading products. 

► For consumers: information on the significant environmental characteristics and 
performance of a product, accompanying the product when it is placed on the market to 
allow consumers to compare these aspects of the products. 

► For treatment facilities: information on disassembly, recycling or disposal at end-of-life. 

 

28 Application Programming Interface 
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comparison to an average duration or benchmark (like the energy efficiency rating), it can be 

difficult for consumers to determine if an absolute value (e.g., 2 years updates for displays) is 

good or bad, and to make informed choices.  

► In 2021 France implemented a repairability index for five product categories of electronic 

products (based on law 2020-105 Regarding a Circular Economy and the Fight Against Waste). 

It shows how well a product can be repaired considering the availability of repair information, 

spare parts and (for smartphones, laptops and TVs) software aspects within a one-score rating. 

To note, software updates are often seen as a repair measure, as they extend the lifetime with 

external support, while durability reflects the ability of the product to be functional without 

external intervention (like repair). Promoting only one circularity strategy like repairability 

through the instrument of a repairability index might result in a e.g. less durable or recyclable 

product. In the same law (2020-105), France introduced a durability index for 2024 for which a 

preparatory study is available30. 

Information for users 

The WEEE Directive states that a success of WEEE collection can only be achieved when users 

of EEE are made aware not to dispose WEEE to unsorted municipal waste by the crossed-out 

wheeled bin marking (Recital 25 and ANNEX IX). Users should be informed about collection and 

return options, e.g., available collection points. According to WEEE Directive Art. 14 users are to 

be provided with information to not dispose the WEEE to municipal waste and to collect WEEE 

separately in form of a symbol, the crossed-out wheeled bin.  

Figure 15: Symbol for the marking of WEEE   

 

(source: WEEE Directive ANNEX IX) 

Furthermore, the WEEE Directive requires producers to make users aware of return and 

collection systems available to them as well as their role in contributing to re-use, recycling and 

other forms of recovery of WEEE. 

Format barrier: The crossed-out wheeled bin label serves as a visual cue for consumers to handle 

electronic waste responsibly and indicates not to dispose WEEE to the regular waste bin. Due to 

the aggregated format, the symbol does not provide information about designated collection 

and return options. Though it might encourage consumers to seek out such options.  

 

 

30 https://librairie.ademe.fr/consommer-autrement/4853-preparatory-study-for-the-introduction-of-a-
durability-index.html 

https://librairie.ademe.fr/consommer-autrement/4853-preparatory-study-for-the-introduction-of-a-durability-index.html
https://librairie.ademe.fr/consommer-autrement/4853-preparatory-study-for-the-introduction-of-a-durability-index.html
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should include an evaluation of “options for introducing a fuel economy and CO2 emissions label 

for new light commercial vehicles”. 

Accessibility barrier (see also 1.3.1.2): the WEEE Directive specifies that information has to be 

provided “in the form of manuals or by means of electronic media (e.g., CD-ROM, online 

services)” which could imply a bilateral exchange instead of a more generally accessible 

provision to relevant stakeholders (e.g., a database comparable to EPREL, that may be reached 

via an API). Considering a bilateral exchange and the large number of re-use, treatment and 

recycling facilities, the effort for distributing information could theoretically be relatively high. 

The ELV Directive does not specify how the information can be accessed.  

► (See also 1.3.1.2) The I4R “Information 4 Recycler Platform” provides information to waste 

operators on different EEE components and materials and location of dangerous substances 

and mixtures in EEE. The information is not product-specific but shows material content per 

product group and dismantling information is shown exemplarily by a specific product, which 

might be not sufficient in granularity (see stakeholder evaluation in part B). 

► In the automotive industry the International Dismantling Information System (IDIS) provides a 

platform for information provision by car manufacturers on safety information like airbag 

deployment, dismantling information (e.g. of EV batteries) and potentially recyclable parts. 

Similar to the SCIP database the usability of such platforms in practice might be limited 

towards the provided information and functionality. E.g. information on relevant materials 

such as the type of cooling liquid for the air condition or neodymium magnets might be useful. 

Search and filter functions might help for a more efficient use of the information.  

► Within the current Proposal for a Regulation on circularity requirements for vehicle design and 

on management of end-of-life vehicles32 the current barriers are addressed. A Circularity 

Vehicle Passport as well as specific information requirements are introduced: According to Art. 

11 and 13 the Circularity Vehicle Passport shall contain information on batteries, e-drive 

motors, components containing liquids, critical raw materials and/or code as well as other 

parts (Annex VII Part C). A breakdown of the material composition of the components is not 

planned but a declaration on the recycled content of certain materials (Art. 10). The passport is 

well defined to be broadly available, accessible and usable – it should be based on open 

standards, interoperable format, a data exhchange network within vendor lock-in and 

machine-readable, structured and searchable information. The Circularity Vehicle Passport 

should contain information on batteries, e-drive motors,  components containing liquids, 

critical raw materials and/or code as well as other parts (Annex VII Part C). A breakdown of the 

material composition of the components is not planned but a declaration on the recycled 

content of certain materials (Art. 10). 

1.1.1 Textile-specific requirements 

There are no textile-specific legal information requirements on product level. However, Duhoux 

et al. (Duhoux et al. 2021) identify unwanted soft and hard accessories and items for the manual 

or automated sorting process of textiles. This indicates an information gap on the location of 

such accessories or parts. Hard parts include all metals as they might generate sparks in contact 

with machineries, thus ignite with cotton and constitute a risk of fire. Remaining hard parts in 

 

32 Proposal for a Regulation on circularity requirements for vehicle design and on management of end-of-
life vehicles, amending Regulations (EU) 2018/858 and 2019/1020 and repealing the ELV Directive 
2000/53/EC and Type Approval Directive 2005/64/EC 
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fibres are problematic when respinning. Soft parts to be avoided include prints, coatings and 

labels which can hinder the processing, lower the quality or cause visual variations. In 

automated sorting processes, in particular performed in EU countries, machine readable 

information is beneficial on specific textile parts including hard parts (e.g., buttons) and trims as 

well as on material level the material (composition, exclusion of certain dyestuffs or finishes). 

Furthermore, information on material level, namely the nature of contamination of textiles is 

useful, as textiles are cleaned or sanitized accordingly during pre-treatment with specific 

methods (e.g., detergents, liquid CO2, ozone).  

1.6 Circularity information 

This study defines product circularity information as aggregated information such as indicators 

or labels which express sustainability aspects of the product design (e.g., repairability indicator) 

and/or value chain (e.g., environmental impact). 

Information for consumers and users 

The Ecodesign Directive outlines in Art. 14 (“consumer information”) that manufacturers “are 

required to ensure, in the form they deem appropriate, that consumers of products are provided 

with information on the consumers role in the sustainable use of the product and the ecological 

profile of the product and the benefits of ecodesign”. Further information requirements are 

outlined in ANNEX I 2. (b) for consumers on the significant environmental characteristics and 

performance of a product, accompanying the product when it is placed on the market to allow 

consumers to compare these aspects of the products. Similar qualitative statements can be 

found in the WEEE Directive, Art. 14 (“information for users”) (d) according to which users in 

private households should be provided with information on “the potential effects on the 

environment and human health as a result of the presence of hazardous substances in EEE.” 

However, these requirements are not adopted in national law (WEEE Directive) or through 

implementing measures for the specific product groups (Ecodesign Directive). In Germany, for 

example, the respective implementing measure (§ 3  Energieverbrauchsrelevante-Produkte-

Gesetz – EVPG (act governing the environmentally sound design of energy-using products) 

authorises the federal German government to determine by legislative decree 

(Rechtsverordnung) when consumers must be informed about the ecological profile of a product 

by the manufacturer, its authorized representative or importer. However, until now, a legislative 

decree establishing such an obligation does not exist in Germany. Nonetheless, the Ecodesign 

implementing measures on washing machines requires “information that the most efficient 

programmes in terms of energy consumption are generally those that perform at lower 

temperatures and longer duration” (Regulation 2019/2023 Art. (9) 1b). Such information do not 

provide information on the impact as such but reflect the environmental characteristics within 

the suggestion for sustainable use by consumers. 

The potential reason for the missing information requirements in the EU Ecodesign 

implementing measures on environmental impacts is the complexity to calculate environmental 

impacts. Two of approaches for calculating the environmental footprint of products are the Life 

Cycle Assessment (LCA) and the LCA-based Product Environmental Footprint (PEF). 

LCA is a widely used methodology for evaluating the environmental impact of products. 

Depending on the scope it considers the entire life cycle of a product, from raw material 

extraction, manufacturing, use, and disposal. It takes into account environmental impacts such 

as energy consumption, water use, greenhouse gas emissions, and the depletion of natural 

resources. The results of an LCA can be used to identify areas where a product’s environmental 

impact can be reduced. PEF is a methodology that was introduced by the European Commission 

in 2013. PEF is designed to provide a harmonised method for measuring the environmental 
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In summary, for the missing adoption and implementation of legal information requirements on 

environmental impacts, various voluntary approaches exist that calculate and communicate 

such information. Due to the complexity, the comparability of those information is very limited. 

Harmonising the information requirements by law could result in the necessary environmental 

information to steer consumers purchase decisions. However, the selection of one particular 

calculation method on the environmental footprint, but also durability and recyclability 

indicators as well as the approach to calculate and validate the recycled content is a major 

challenge.   

1.7 Summary part A 

The literature analysis in part A provides an overview of 29 identified legal information 

requirements with gaps and barriers in current EU legislation. To identify if voluntary 

approaches might fill legal gaps, the screening is complemented with the description of such 

voluntary approaches and current legal developments. Five main information categories are 

identified and used as a research structure: General and company information, material 

information, functional and technical specifications, product design information, circularity 

information.  

Methodologically it was evaluated whether the information requirement itself is existing in 

legislation (legal information gap), if the information is available (availability gap) and if it is 

usable (usage barriers). Usage barriers occur if an information requirement is not specified by 

its metadata by means of granularity, accessibility and format. In general metadata is essential 

as it describe how the information is transported from one stakeholder to the next.  

In summary, the following gaps and barriers have been identified in legislation. 

Legal information gaps result mainly from the exemptions from or the missing of information 

requirements in legislation. 

► The Textile Regulation does not require to identify textile fibres below a specific threshold 

(depending on the fibre, 5-15%). This excludes information on materials which might be 

important for waste treatment, as already small amounts of some materials can result in 

low-quality recycled material. Product design related information is completely missing, 

such as information on the location of accessories, zippers, buttons, etc.. Furthermore, waste 

treatment operators are not addressed as recipients of information. Voluntary approaches 

such as the circularity.ID fill the legal gap if they are voluntarily implemented by 

manufacturers by collecting extended material information and provision to waste 

treatment operators (see description in chapter 4.3.1.1 in part C). 

► REACH Regulation Art. 33 shows two legal information gaps. First, it does not require the 

disclosure of SVHCs in articles below 0.1 % (w/w). Second, some materials are excluded 

from the requirement, including polymers and by-products. 

Availability gaps appear if information which is required by law is not provided or available. 

► In particular material legislation shows availability gaps. Especially when upstream 

stakeholders (e.g. producers of materials, substances etc.) do not act in the European market 

and are therefore not directly addressed by EU legislation, it is difficult to collect and 

validate information. Unwittingly, stakeholders covered by EU legislation may not provide 

sufficiently accurate information (in the right format, language or detail) as required by EU 

legislation. For example, a safety data sheet (REACH Regulation Art. 31) with the respective 

substance related information is not obligatory for articles.  
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Table 18: Overview of legal information requirements and barriers for the data provider (>>) and target user (x). Where available, potential approaches to 
overcome the gap are provided.  
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Gap / barrier (Voluntary) Approach 

Product and 
company 
identification 

All Identification of subject   See legal 
act  

  x x x x x x x   x Accessibility barrier: 
identification is not harmonised 
across legislation 

Standardised format, e.g., 
according to ISO/IEC 
15459:2015, EPREL or 
ECLASS classification system  

 
All Identification of 

stakeholder 
 See legal 
act 

  x x x x x x x   x 
  

Functional 
and technical 
specifications 

Energy 
Efficiency 
Regulation 

Functional/technical 
specification (product 
information sheet) 

Product 
informatio
n sheet, 
EPREL 

  >
> 

>
> 

x x         x  - Additional functional and 
technical properties are 
provided by label such as 
TCO certified 

  
Technical documentation 
(test reports) 

Technical 
document
ation, 
EPREL 

  >
> 

>
> 

            x  -   

Material 
information 

CSDD 
Directive 
Proposal 

Origin of material Non-
financial 
statement 

>
> 

>
> 

>
> 

            x -   

 
Conflict 
Mineral 
Regulation 

Material quantity (for tin, 
tantalum and tungsten) and 
origin by means of the 
address of the EU importer  

report, 
audits 

>
> 

>
> 

>
> 

            x  ?   
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2 Part B – Evaluation of stakeholder requirements 
The central task of part B is the validation of information gaps described in part A and the 

identification of further needs of stakeholders that are deemed to be necessary to effectively 

implement and use digital product information to contribute to Circular Economy goals. In 

addition, confidentiality and availability aspects are considered to explore potential data gaps. 

The analysis covers a wide range of stakeholders using a multi-method approach. To reduce the 

complexity and heterogeneity the results are presented in an aggregated form, which will be 

based on the analysis framework already introduced in the previous chapter (see 1.3).  

Part B is structured as follows: 

► Section 2.12.1 presents the multi-method approach.  

► Section 2.2 - 2.4 elaborates for each product group and stakeholder category: 

 all relevant information requirements from stakeholder perspective (bottom-up) in the 

sub-chapter “relevant data”. 

 the stakeholder evaluation on legal information and metadata related requirements as 

well as on potential (voluntary) approaches in “evaluation of data gaps and remedies”.  

2.1 Methodology of the analysis of stakeholder requirements  

The stakeholder consultation aims to identify information gaps in legislation and exploration of 

potentially data that is considered relevant from the perspective of different stakeholder groups 

regarding the effective implementation of a digital Circular Economy.  For this purpose, the 

European Commission (EC 2022) intends to increase the availability and accessibility of digital 

product data. However, as with all standardization projects on this scale there are several 

challenges that need to be addressed in advance.  

Therefore, it is important to identify and understand the requirements of various stakeholder 

groups that already provide and use product-related data. Furthermore, it is necessary to 

examine current data gaps and further data potentials that can contribute to a CE and might 

need legislative intervention. This includes not only content-related data aspects such as the 

information content, quality or granularity of data points, but also more practical aspects, such 

as the technical capabilities, legal considerations, or business concerns of specific stakeholders. 

The following analysis will therefore address a series of stakeholder-specific and cross-cutting 

questions, which are presented in Table 19. 
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Table 19: Stakeholder-specific and cross-cutting questions on data needs and requirements 

Stakeholder 
category 

Stakeholder group Research questions 

All  All Are you currently obliged by law to provide information? OR if not: Which information are you currently 
working with? 
Is the mandatorily provided information suitable to achieve political targets/CE goals? OR: What are data gaps 
for the effective implementation of CE goals? Which information might be relevant in future?  
What are current barriers? (potential barriers might be: level of detail, interface to write and read product-
related data, technical infrastructure (i.e., central, decentral), effort, etc.) 
What are potential benefits from a DPP? 

Upstream 
value chain 
(A) 

 Material producer and importer 
 Product manufacturer 
 Product developer and designer 
 Distributor and retailer 

What are your current data gaps regarding the material composition of products and pre-products? Is data 
availability (from indirect supplier) a challenge? For which information do you see data validation necessary? 
What are your business and legal concerns regarding the provision of confidential data? 
How could you benefit from reverse information flows from the downstream supply chain? 

Downstream 
value chain 
(B) 

 Remanufacturer, Reuse, Repair 
 Refurbishment / washing and 

textile services 
 Collection and treatment 
 Sorter  
 Recycler 
 Recycling distributor and retailer 
 Manufacturer of waste treatment 

technology 
 Manufacturer of secondary raw 

materials 

What are your current data gaps regarding the availability and accessibility of data relevant for repair, 
remanufacturing, reuse and collecting/ sorting of products?  
What type and quality of data quality (granularity, validity) do you need to increase the product recycling rates 
(quality/quantity)? 
Which type of data carrier do you prefer to identify used products and product-related data (e.g., QR codes, 
barcodes)? 

Consumers 
(B) 

 Consumers What product information do consumers need to make an informed and sustainable purchasing decisions? 
How should information be provided to consumers (e.g., accessibility, availability)? 
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The consulted stakeholders have been selected by the following criteria: They operate in 

different market settings, have different interests (i.e., demand-side, supply-side, market 

surveillance) and/ or work at different touchpoints with data (i.e., physical/digital, etc.). Many of 

them already use IT systems to manage product-related data or a part of existing data networks 

(e.g., IMDS, EPREL). Due to the heterogeneity of stakeholders, the study used a combination of 

quantitative and qualitative approaches to tailor the methods used to different needs and 

interests: desk research, semi-structured expert interviews, a quantitative consumer survey and 

a series of stakeholder workshops (see detailed descriptions in Figure 16 and Table 20). 

Regarding the scope of products, many research questions relate to general aspects of product 

data. Where necessary, the survey scope was limited to electronic consumer goods and textiles 

(i.e., clothing, fashion products).  

Figure 16: Schematic illustration of the research design for the exploration of stakeholder 
requirements 

 

Table 20: Survey methods used for the exploration of data requirements of stakeholders 

Method Description Stakeholder 
group 

Number of 
stakeholders 

Analysis  

Desk 
research 

Research and explorative review 
of documents or publications by 
stakeholders regarding the 
provision of product data, the 
implementation of a DPP or 
studies on stakeholder 
perspectives (e.g., blogs, 
websites, whitepapers, official 
statements, brochures) 

All * Qualitative 
content analysis 
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2.2 Information requirements: electronic sector 

2.2.1 Upstream stakeholder requirements 

2.2.1.1 Current data practices and requirements  

The majority of product-related data has currently its origin in the upstream value chain of 

products (see Part A). This includes general product and company information, technical and 

functional specifications, material compositions and information on product design that can 

typically be provided by manufacturers and product dealers35.  

Information requirements identified in the expert consultation (workshop 1 and interviews) are 

presented in an aggregated form in Table 22 differentiated for upstream stakeholders within the 

electronics value chain. During the workshops the participants were asked to rate the relevance 

of several information aspects, which were then quantified.    

Although the participants represented different stakeholders such as manufacturers, component 

suppliers or retailers, a shared relevance of specific data points could be identified. This includes 

data on material compositions and characteristics, which are necessary for the design and 

manufacturing of products, but also relevant to comply with existing market rules and reporting 

requirements (e.g., CE marking, REACH). Furthermore, detailed supplier information (e.g., 

components, pre-products) is seen relevant to stakeholders in the upstream value chain, which 

might also include information on the sustainability and CSR-engagements of the supplier. In 

relation to upstream data, downstream data seem less important but still relevant for 

stakeholders in the upstream value chain. This includes condition data on the usage and repair 

history of products, and also customer feedback. 

The last column in Table 21 indicates if the data point is already covered by legislations as an 

information requirement. It has to be mentioned that the data points specified by the workshop 

participants do not always match entirely the wording of the information requirement in 

legislation. Thus, the symbol “~” indicates, that the information requirement in legislation does 

not fully match the stated information demand by the stakeholder or is subject to interpretation. 

For example, the information demand “Material composition per component” could match the 

requirement in the WEEE Directive on “information on different EEE components and 

materials”. Requirements with a relevance over 60% and not covered by legislation are 

highlighted in bold. 

During the workshop the stakeholders were asked to visually rate the information aspects above 

from relevant to not relevant. The results of each stakeholder were coded. Based on the 

responses, a weighted relevance score was calculated as the proportion of all counted responses 

(yes, no) and all possible responses (N = total sample size), including abstentions. The color 

coding indicates the relevance from red (important) to green (less important) based on the 

amount of responses (counts). Due to the heterogeneity of the stakeholders the relevance of 

single information aspects can differ between the participants. (N=9). Source: Technical 

University Berlin 2022. 

 

35 ‘Dealer’ is defined as a retailer or any other natural or legal person who offers products for sale, hire or 
hire purchase, or displays products to customers in the course of a commercial activity, whether or not in 
return for payment (COM(2022) 142 Art. 1 paras. 46.) 
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Table 21: Relevant information aspects in the upstream value chain of electronics 
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Upstream 
Data (A) 
General 
info., 
Tech 
specs, 
Materials 
level, 
Product 
level, 

General 
product & 
company 
information 

Registered WEEE/fee paid 9 0 6 6 67% n 

Original sales price 9 2 5 7 56% n 

Component supplier company details 9 0 9 9 100% y 

 
Supplier sustainability info 9 0 9 9 100% n 

Technical 
specification
s 

Main functionalities as advertised 9 0 8 8 89% n 

 
Technical parameter 9 0 9 9 100% y 

  
Material composition of dismantled 
fraction 

9 2 3 5 33% ~ 

  
Material composition of shredded 
fraction 

9 2 4 6 44% ~ 

 
Material & 
composition 

Material origin 9 1 7 8 78% ~  

 
Hazardous substances 9 0 9 9 100% y 

  
Material composition per component 9 0 9 9 100% ~ 

  
Material composition of product 9 0 9 9 100% y 

  
Recycled content per material 9 0 9 9 100% n 

  
Recycled content per product 9 0 8 8 89% n 

  
Recycled material origin 9 0 1 1 11% n 

 
Product 
design & 
Service 

Repair information (spare part 
availability, documentation, 
component map, dismantling 
instructions) 

9 0 8 8 89% y 

  
Design for 
reuse/refurbishment/repair 

9 0 7 7 78% n 

  
Component map (name/ID) 9 0 7 7 78% n 

  
Durability test results 9 0 9 9 100% n 

  
Design for longevity/durability score 9 0 9 9 100% n 
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and confidentiality of information. It was mentioned, that it makes a huge difference, if for 

example companies have to declare the existence of a hazardous substance in a product with a 

binary coding such as “yes/no”, or if they need to give detailed information on the location and 

concentration of the substance.  

If data is relevant, it does not automatically mean that it is accessible and available to the 

respective stakeholders. Table 22shows that a lot of important data are already available and 

not confidential. These include product quality and performance aspects such as price, 

information on functionalities and features, compliance certificates and conformity statements 

or information about hazardous substances and recycled content.  

Workshop participants voted if a data point is available and not confidential on a scale from 0 - 3 

(see caption). Bold indicates the top five data points, that are not available / confidential (equal 

ranking might increase the number of total marked data points). The table shows averaged 

results from workshop 1 with stakeholders in the upstream value chain of electronics 

(manufacturing to retail) (N=9). 

The ranking is scaled as follows (see also caption below the table): Confidential: 0 = not 

confidential, 1 = partly confidential, 2 = mostly confidential, 3 = confidential; Available: 0 = 

available, 1= mostly available, 2= partly available, 3 = not available. 

Table 22: Availability and confidentiality of data within the value chain of electronics from 
upstream stakeholder perspectives.  

Data point Confidential Available   

Biodegradability of product 0,4 1,375   

Circularity indicator (e.g., French repair index) 0,4 0,875   

Compliance tests (for legislation, standards) 1,4 0,375   

Instructions for waste treatment 0,8 0,625   

LCA or CO2 footprint of product 0,8 1   

Main functionalities as advertised 0 0,375   

Original sales price 0,4 0   

Presence of hazardous substance + location in product 0,8 0,625   

Number of products put on the market 0,4 1,125   

Repair cost estimations (e.g., based on failure) 1,8 1,375   

Repair history 1,8 1,875   

Recycled content per material  1,6 1   

Recycled content per product 0,4 0,75   

Critical raw material type + amount in product 1,4 1,375   

Materials type + amount per component  1,6 1,375   

Materials type + amount in product 1,8 1,125   

Material origin 2,4 2   
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process could work. The international material data space (IMDS) in the automotive sector 

was mentioned as an example to establish a flow of detailed information (material 

declaration, BOM) from the beginning of the value chain.  

► The IEC 62474 standard was mentioned to be sufficient to meet legal obligations for the 

electronic industry. But, the standard is of limited use for cross sectorial suppliers, e.g., on 

electronic and car manufacturers, because it ends with the thresholds in their substance lists 

for electronic products and does not consider requirements from other sectors. 

Besides the material composition, also information on the origin of materials is a legal 

requirement for particular companies, e.g., in due diligence legislation. Such information entails 

the same gaps and barriers. First, tracing the intermediate products and materials back to their 

origin in long supply chains is considered to be challenging, causing low data availability and 

data gaps. Second, if data are available their validity is questionable, in particular if coming from 

actors located outside the EU. 

Retail and distribution 

Retailers state an overload of information including certificates, labels and logos in general. They 

fear that customers are distracted by too much and possible unimportant information in their 

purchasing decision. From their perspective it is a challenge to understand product data or 

compare products to each other without external support like smartphone apps or comparative 

product tests. Detailed material information is of less relevance to them and they prefer more 

aggregated information which is tailored to the consumers’ information demands. A future 

demand was stated on information on the design, e.g., for longevity, durability or repairability 

which they think will be gaining importance for consumers. In this regard, recycled content and 

material composition can be of increasing interest as well. 

2.2.2 Downstream stakeholder requirements 

2.2.2.1 Current data practices and requirements  

Information requirements of downstream stakeholders in the electronic value chain (excl. 

consumers) were revealed in workshop 3, complemented by interviews. Here again, after a 

discussion of required types of data and possible information gaps, the participants were asked 

to rate the relevance of different types of information. The results are presented in an 

aggregated form in Table 23. Requirements with a relevance over 60% and not covered by 

legislation are highlighted in bold. 

 

 

 

 

 

 

 

 

 

 

During the workshop the stakeholders were asked to visually rate the information aspects above 

from relevant to not relevant. The results of each stakeholder were coded. Based on the 

responses, a weighted relevance score was calculated as the proportion of all counted responses 
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(yes, no) and all possible responses (N = total sample size), including abstentions. The color 

coding indicates the relevance from red (important) to green (less important) based on the 

amount of responses. Due to the heterogeneity of the stakeholders the relevance of single 

information aspects can differ between the participants. (N=12). Source: Technical University 

Berlin 2022. 

Table 23: Relevant information aspects in the downstream value chain of electronics 

Data 
providing 
stage 

Information 
category 

Data point 
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Upstream 
Data (A) 
General 
info., Tech 
specs, 
Materials 
level, 
Product 
level 

General 
product & 
company 
information 

Identical products with diff. 
branding (white label products) 

12 4 6 10 50% n 

Field of usage 12 2 9 11 75% n 

 
Registered WEEE/fee paid 12 4 5 9 42% n 

 
Manufacturer name 12 4 7 11 58% y 

 
Company information 12 7 3 10 25% y 

  
Product name/identifier 12 1 9 10 75% y 

  
Original sales price 12 8 2 10 17% n 

  
Product category and type 12 1 10 11 83% y 

  
Product dimensions (size/weight) 12 0 11 11 92% y 

  
Energy consumption / class 12 0 0 0 none y 

 
Technical 
specifications 

Product information sheet EPREL 12 1 6 7 50% y 

 
Warranty information 12 1 8 9 67% y 

  
Product photos 12 5 4 9 33% n 

  
Performance (e.g., cooling, 
washing program) 

12 0 2 2 17% y 

  
Carbon footprint 12 0 1 1 8% n 

 
Material & 
composition 

Material Value 12 0 1 1 8% n 
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plastics with information requirements on specific additives like flame retardants and fillers. 

This information is of particular relevance for post-consumer plastic waste due to the 

heterogeneity of the waste. Information on the waste source was mentioned to be relevant for 

product-to-product recycling (e.g., food contact grade). Further information requirements could 

be derived from the target fractions to be separated, in particular wires (insulated copper wires, 

etc.), technical plastics (with specific properties), BFR (brominated flame retardant) plastics and 

black plastics. Material level information was also seen relevant for recyclers. In the recycling 

step, the sorted materials are processed and compounded into secondary materials, preferably 

in a high quality for the target application. Therefore, information on the material profile of the 

input fraction is relevant comprising the material composition and substance of concern content 

of the shredded fraction coming from the previous stage.  

Barriers to use the material information are missing common standards and terminology. This 

includes cross-sector quality standards for recyclers as well as definitions of “technical 

material”-types in many sectors (like, e.g., plastics). Recyclers recommended that information on 

possible processing methods could be specified instead of declaring the material composition, as 

too much information would require additional effort for processing and extracting the relevant 

information. 

A technical barrier to the accessibility of information to recyclers was seen in the shredding 

process which will likely destroy the product identification interface. Therefore, recyclers are 

rather in favor of DNA markers that persist on material level and can be read by optical 

detection (see Chapter 2.2.2).  

2.2.3 Downstream stakeholder requirements - consumer survey 

2.2.3.1 Current data practices and requirements  

The participants of the consumer survey were asked to rate how often they considered different 

information aspects when buying an electrical appliance on a scale from 1 (never) to 5 (always). 

The results show that information about the performance is most frequently considered: 82 

percent of respondents consider this information always or often when buying a product. This is 

followed by information about durability and longevity (79%), energy efficiency (73%) and 

brand information (71%) and low price (70%). Although a low price features among the 

important aspects less than a third of respondents reported to always consider it in their 

purchase decision.  
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Figure 17: Consumer survey responses to the question on the “frequency of considering different 
information aspects when buying an electrical appliance”. From dark green (“I 
always consider this information”) to light green (“I never consider this 
information”). 

  
Relative distribution and relevant information aspects when buying electronic products; Question: “How frequently do you 

take the following aspects into consideration when buying electrical appliances?” (n=1001). Multiple answers are possible. 

Source: Technical University Berlin 2022 

When asked about which information is important during the use phase of a product, the 

majority of respondents assessed the user manual (75%), information about maintenance and 

product care (69%) and contact information regarding service and repair (59%) as important or 

very important. 
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Figure 18: Consumer survey responses to the question “What information is important to you 
when using an electronic product?”. From dark green (“Very important”) to light 
green (“Not important”). 

 

 

Relative importance of information regarding the use phase of an electronic product (n=1001). Multiple answers are 

possible. Source: Technical University Berlin 2022 

Information about the availability of software updates was of high importance to the majority 

(56 % very important or important). Repair related information was seen less important, but 

still a significant number of respondents assessed repair information for professional repair 

(44%) and self-repair (39%) as important or very important.  

The respondents were asked to agree or disagree to predefined statements about their shopping 

expectations and behavior regarding electrical appliances. Figure 19 shows an overview of 

responses to the 16 statements. The most significant results are that: 

 71% agree or mostly agree with the statement that they would like to see information 

about the longevity and lifetime of products. 

 a significant part of respondents agrees or mostly agrees to want more information on 

the repairability (54%) and recyclability of a product (42%). 

 many consumers agree or mostly agree on the demand for information if a product 

requires an internet connection to function (57%). 

 a majority (54%) would like to see a central place for all product-related information 

(e.g., sustainability certificates, label, materials, etc.) 

► 

► 

► 

►
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Figure 19: Consumer survey responses “to general statements about shopping practices and 
related information requirements”. From dark green (“I strongly agree”) to light 
green (“I do not agree”). 

 
Relative distribution of attitudes and behaviors when buying electronic products, Question: “How strong do you agree with 

the following statements about yourself?” (n=1001). Source: Technical University Berlin 2022 

Contrary to other surveys, e.g., (Bögel 2016) respondents in this survey state a slightly higher 

trust in information provided by manufacturers (45%) than by independent bodies or labels and 

certificates (41%). It indicates the necessity to differentiate the type and source of information. 

Social and environmental claims are less trusted than product performance characteristics. 
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Figure 20: Consumer survey responses to the question “Overall, how satisfied are you with the 
information you receive for electrical appliances before, during and after 
purchase?”. From dark green (“Very satisfied”) to light green (“Very dissatisfied”) 

 
Relative satisfaction with product information during the life cycle of electronics (N=1001; M=3,51; MD=3; SD=0,79). 

Multiple answers are possible. Source: Technical University Berlin 2022 

When asked about their overall satisfaction with all product-related information, most 

consumers indicate that they are very satisfied or satisfied (50%), while only 7% indicate that 

they are dissatisfaction or very dissatisfied. A significant part of consumers (43%) is neither 

satisfied nor dissatisfied. 

Figure 21: Consumer survey responses to the question “At what point would you like to get more 
information regarding electrical appliances?”. From dark green (“Applies very 
strongly”) to light green (“Does not apply”) 

 

Relative distribution and missing information points within the product lifecycles of electronic devices from consumer 

perspective (N=1001). The participants had the opportunity to list additional points in the category “others” which is not 

presented in the chart above. Approx. 5% of the respondents used this option and wrote additional comments in a text 

field. Source: Technical University Berlin 2022 

Regardless of their general satisfaction, consumers were also asked specifically where they 

needed more information. Consumers especially demand more information when problems 

occur during use (77%). More than 50% of the respondents state to want more information 

before and in-store or online purchases and during unpacking and the initial use. 
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information that are important (e.g. durability, longevity, product requires internet connection) 

are not yet available. Thus, for some information there are gaps between is the required and 

available information in the case of consumers of electronic products. Highly aggregated 

information (markings and labels) might be better understood if more information would be 

available, e.g., through a DPP. It seems important to respond to the fact that consumers 

somehow lack trust in information providers. Given that 57% of respondents would also 

appreciate a central location for all sorts of information around their products, a DPP provided 

by a trusted legal body would address several challenges.  

2.3 Information requirements: textile sector  

2.3.1 Upstream stakeholder requirements 

2.3.1.1 Current data practices and requirements  

In a textile-specific workshop, stakeholders from the upstream textile value chain were asked to 

state if the information is important to them (yes/no), shown in percent as the relevance of 

several information aspects which are presented as an aggregated result in Table 24. Focusing 

on data point which are at least 60% relevant to participants, the analysis shows, that in 

particular material compositions and characteristics, especially information on hazardous and 

critical substances and biodegradability are important. Requirements with a relevance over 60% 

and not covered by legislation are highlighted in bold. 

 During the workshop the participating organizations were asked to visually rate the 

information aspects above from relevant to not relevant. The results from each stakeholder were 

quantified and averaged. Due to the heterogeneity of the stakeholders the relevance of single 

information aspects can differ between the participants. The color coding indicates the relevance 

from red (important) to green (less important) based on the amount of responses (counts). Due 

to technical problems only 11 of 13 participants could vote for the relevance of the above items 

(N=11).Source: Circular Fashion & Technical University Berlin 2022. 

Table 24: Relevant information aspects in the upstream value chain of textiles 

Data 
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stage 

Information 
category 

Data point 
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Upstream 
Data (A) 
General 
info., Tech 
specs, 
Materials 
level, 
Product 
level, 

General 
product & 
company 
information 

Field of usage 11 0 6 6 55% n 

Manufacturer name 11 0 2 2 18% y 

Product name/identifier 11 1 7 8 64% y 

 Original sales price 11 2 4 6 36% n 

 Product category and type 11 0 6 6 55%  

 Product attributes 
(size/weight/color) 

11 1 5 6 45% n 

  Component supplier 
company details 

11 1 4 5 36% y 

  Supplier sustainability info 11 1 6 7 55% n 
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and detailed information about materials and their sourcing. As mentioned in the methodology 

section, the statement might not be representative for the entire stakeholder group.  

Manufacturers, designer, brands 

The surveyed group stated that detailed material information is not always accessible or 

provided by the suppliers, in particular on restricted substances. It is therefore sometimes 

challenging to comply with chemical legislation (REACH Regulation) or specify information on 

material proportions (Textile Regulation). It was stated by this stakeholder group that 

information coming from supplier are prone to be false, which can be seen as a validation 

barrier. Technical specifications as well as product design related information are of less 

importance given the rather aesthetic character of clothes compared to highly functional 

oriented electronic products.  

Retail and distribution 

Retailers and distributors are defined as stakeholders selling new textiles, while 2nd hand retail 

is discussed in the paragraph “reuse” (downstream stakeholder, 2.3.2.2). Brands with direct sale 

or own stores can also act as retailer. They mention a legal gap as well as barrier on the 

availability of upstream information, which results in the demand to extend obligations within 

the due diligence act towards upstream suppliers. In particular material composition, recycled, 

renewable content as well as location of hazardous or restricted substances in the product are 

mentioned to be important. Transparency along the entire value chain on all sustainability and 

circularity information including sustainability certificates is usually missing. Furthermore, 

information on buy back option for recommence (from sorter) and biodegradability were stated 

as an information gap. 

2.3.2 Downstream stakeholder requirements 

2.3.2.1 Current data practices and requirements  

During the workshop, a group of stakeholders from the downstream value chain (excl. 

consumers) was asked to rate the relevance of data points from different information categories. 

The group consisted of representatives for different EOL solutions like sorting and recycling as 

well as repair service providers, research technology providers and a trading platform for 

secondary materials. They were asked to visually rank the information points between 

“relevant” and “not relevant”. The aggregated results of the workshop question are presented in 

Table 26. Requirements with a relevance over 60% and not covered by legislation are 

highlighted in bold.  

During the workshop the participating organizations were asked to visually rate if an 

information aspect is relevant or not (yes/no). The results of each stakeholder were coded. 

Based on the responses (counts), a weighted relevance score was calculated as the proportion of 

all counted responses and all possible responses (N = total sample size), including abstentions. 

The color coding indicates the relevance from red (important) to green (less important) based 

on the amount of responses. Due to the heterogeneity of the stakeholders the relevance of single 

information aspects can differ between the participants (N=12) and the variation of the answers 

was higher than in the upstream stakeholder group. This results in a high relevance if most 

stakeholder see this information relevant. However, an on average low relevance still indicates 

the importance of information to a few particular stakeholder groups. Source: Circular fashion & 

Technical University Berlin 2022. 



TEXTE Product Information 4.0  –  Extension of legal information requirements for products and digital implementation by 
the example of energy-related products and textiles 

156 
 

Table 26: Relevant information aspects in the downstream value chain of textiles 

Data 
providing 
stage 

Information 
category 

Data point 

N
 

n
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ts

 Relevance 

Upstream 
Data (A) 
General info., 
Tech specs, 
Materials 
level, Product 
level, 

General 
product & 
company 
information 

Field of usage 12 4 4 8 33% 

Manufacturer name 12 3 7 10 58% 

 Company information 12 3 6 9 50% 

 Product name/identifier 12 5 4 9 33% 

  Original sales price 12 5 3 8 25% 

  Product category and type 12 2 9 11 75% 

  Product attributes (size/weight/colour) 12 1 10 11 83% 

  Product description 12 4 6 10 50% 

 Technical 
specifications 

Warranty information 12 4 6 10 50% 

 Product photos 12 6 4 10 33% 

  Performance (e.g., hydrostatic head) 12 0 2 2 17% 

 Material & 
composition 

Material origin 12 3 5 8 42% 

 Recycled/renewable content 
(percentage) 

12 0 1 1 8% 

  Hazardous substances 12 0 8 8 67% 

  Component weight 12 3 6 9 50% 

  Chemical content 12 1 8 9 67% 

  Location of hazardous substances in 
product 

12 0 1 1 8% 

  Staple fibre length 12 6 3 9 25% 

  Material properties 12 2 8 10 67% 

  Material composition per component 12 0 10 10 83% 

  Material composition of product 12 2 8 10 67% 

  Recycled content per material 12 3 5 8 42% 

 Product 
design & 
Service 

Repair information (spare part 
availability, documentation, 
component map, dismantling 
instructions) 

12 2 7 9 58% 

  Durability indicator - (Expected life 
time/extended free warranty or other 
durability performance) 

12 2 7 9 58% 
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Sustainability certificates are of high relevance especially to second hand retailers and therefore 

also to the sorters that sell garments to them.  

Some data points are considered relevant only by certain parts of the stakeholder group (e.g., the 

care instructions are relevant to laundry, rental and repair services but not to recyclers, the 

biodegradability is only relevant to some sorters that also deal with waste management).  

2.3.2.2 Data gaps and remedies in the downstream value chain 

Downstream stakeholders in the textile industry mostly do not only act in one field but rather 

offer, for example, laundry, repair and rental services combined. The following stakeholder 

cluster reflect common fields of activity and information requirements. Due to the few 

information obligations for textile products, most of the following information requirements can 

be seen as gaps. 

Laundry, repair and rental service stakeholder 

Textile rental services usually perform laundry and repair of their rented inventory. Product 

information on material composition and reprocessing of textiles (washability, longevity, 

repairability) was stated to help service providers to calculate more accurately the business 

model and predict operations and costs of services. Furthermore, downstream information on 

the history of garment care and repair (how the garment has previously been cared for) are of 

interest. It was stated that information of proper disposal facilities with respect to the textile 

specific material composition are necessary for proper recycling.  

Waste treatment - collection, sorting 

Stakeholders in the waste management often combine collection and sorting. Specifically, for 

textiles, the aim of sorting is mostly to identify reusable items. Important information which are 

missing today to identify and separate valuable textiles from waste include purchase date or 

season, material composition, size and colour specifications, usage (washing) cycles and the 

condition (potential damages, state of product prior refurbishment). Such information is 

sometimes already collected in professional rental services. It was considered relevant to 

provide information to the consumers on reuse and recycling options. When redesigning clothes, 

it was seen very helpful to know about the production or the quality of the fabrics by the fibre 

length and composition. Such information is mostly not available today. Information on the 

unique identification was seen as helpful to prevent counterfeit. 

As a general remark it was mentioned that information from an product information system 

(such as the DPP) could lower the necessary knowledge to identify valuable textiles which 

enables inclusion and employment initiatives within sorting facilities. Furthermore, data-driven 

sorting supports local reuse in smaller sorting facilities without major identification or sorting 

technology. Finally, a better sorted feedstock for recycling increases qualities and potentially 

receive value. 

Reuse (resale) 

Reuse operators can be seen as retailers of second hand textiles with residual economic value 

for resale. Similar to electronic products, the residual value of textiles is calculated. The resell 

price is calculated by taking into account detailed information from upstream and downstream, 

including the brand, original sales price, age and usage history or condition (purchase date, 

season, usage/wear cycles). Such information is usually not available today. Reuse operators do 

not take hazardous materials into account as they are sorted out in the previous stage (sorting). 
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Repair or refurbishment is usually not performed. Durability information for clothes are not 

available, but can be important to estimate the residual usage cycles or lifetime. Functional 

specification or product description can be important as commercial information.   

Waste treatment - shredding, sorting, recycling 

This stakeholder group performs automated shredding, sorting and recycling on material level. 

The aim is an output of high-quality material, which is homogeneous and contains intact (long) 

fibres. An information gap for some materials was mentioned due to the exemptions in the 

Textile Regulation on several textile fibres up to a specific threshold. Currently this results in a 

downgrade of fibres after recycling with a drastically decrease of quality. Product information 

such as fibre composition and non-textile materials present (i.e. buttons, membranes etc.) need 

to be accessible to increase efficiency and quality of the sorting process and decrease cost of 

recycling. This statement was underlined by producers of sorting technology, which further set 

the demand for an identification system. The staple fibre length is in particular relevant for 

mechanical recycling and yarn spinning as it determines the potential recycling cycles and 

quality (lower fibre length means lower quality). Sorting technology provider further stated, that 

information on dyes, applications as well as polluting material content are necessary for the 

recycling process but currently exempted from legislation. As one particular problem it was 

stated, that low metal content in textiles is usually not declared but even small amounts are 

degrading the quality of recycled textiles. The recycling technology has to cope with such 

uncertainties - mechanical recycling needs information on dangerous substances as they stay in 

the new material after shredding and recycling. Chemical recycling on the other hand can 

remove hazardous chemicals but requires more energy and the subsequent handling and 

disposal of hazardous chemicals is effortful.  

2.3.3 Downstream stakeholder requirements - consumer survey 

2.3.3.1 Current data practices and requirements  

The participants of the consumer survey were asked to rate the relevance of several information 

aspects when buying clothing on a scale from 1 (never) to 5 (always). The chart in Figure 22 

shows that consumers consider always or often a low price (59%), the included materials 

(53%), durability and longevity (60%), manufacturer brand (49%) and special attributes of 

clothing (42%) as important aspects. 
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Figure 22: Consumer survey response on the question of the “frequency of considering different 
information aspects when buying clothing”. From dark green (“Always”) to light 
green (“Never”) 

 

Relative distribution and relevant information aspects when buying clothing (N=1001). Multiple answers are possible. 

Source: Technical University Berlin 2022 

When asked for important information aspects during the use phase of a product on scale from 1 

(not important) to 5 (very important), the respondents stated a higher relevance of information 

on product care then information on product repair. This might result from the fact, that textile 

repair today is still not as common and related information not as relevant while care 

instructions are.  

Information about product care are considered very important or important (74%). Contact 

information on service and repair indicate a relevance for some consumers (21% very important 

or important). Repair instructions for self-repair is less relevant compared to the other 

information but still very important or important to 17% of respondents.  
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Figure 23: Consumer survey response on the question “What information are important to you 
when using clothing?”.  From dark green (“Very important”) to light green (“Not 
important”) 

 
Relative importance of information regarding the use phase of clothing (N=1001). Multiple answers are possible. Source: 

Technical University Berlin 2022 

For a deeper analysis of customer types, the respondents were asked to agree or disagree to 

predefined statements about their shopping expectations and behavior regarding clothing. 
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for recycler, for consumers the availability of information is seen less of a problem with 47% of 

consumers stated to have enough information, 41% inform themselves very little before buying 

clothes and 16% need to search for information until all information is found for the purchase. 

This might be supported by the availability of sustainability label for textiles or smartphone 

apps which allow consumers to get further information, e.g., on material content. Nonetheless, 

some specific stakeholder groups, e.g., babies, allergy sufferers require more detailed 

information of materials of lower quantities.  

2.4 Information requirements: external stakeholder 

2.4.1 Current data practices and requirements  

During the workshop the participants were asked to rate the relevance of several information 

aspects, which are presented as an aggregated result in Table 27. 

The participants consisted of stakeholders from different organizations with a focus on market 

surveillance and governance including policy makers, public authorities, NGOs, consumer 

entities, public procurement and certification/ labelling bodies.  

During the workshop the stakeholders were asked to visually rate the information aspects above 

from relevant to not relevant. The results of each stakeholder were coded. Based on the 

responses, a weighted relevance score was calculated as the proportion of all counted responses 

(yes, no) and all possible responses (N = total sample size), including abstentions. The color 

coding indicates the relevance from red (important) to green (less important) based on the 

amount of responses (counts). Due to the heterogeneity of the stakeholders the relevance of 

single information aspects can differ between the participants. (N=6). Source: Technical 

University Berlin 2022. 

 

Table 27: Relevant information aspects for the market surveillance and others.  
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Upstream 
Data (A) 
General 
info., Tech 
specs, 
Materials 
level, 
Product 
level 

General 
product & 
company 
information 

Product sales numbers 
(products put on the market) 

7 0 3 3 43% n 

Identical products with diff. 
branding (white label 
products) 

7 0 1 1 14% n 

 Place of production and 
assembly 

7 0 1 1 14% not SMEs 

 Date of placing on market 7 0 2 2 29% n 

 Technical 
specifications 

Product performance 
/characteristics/abilities (e.g., 
energy consumption) 

7 0 5 5 71% y 
(electronics) 
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Data 
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stage 
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market (storage / transport 
condition, potential damage) 

  Sorting efficiency 7 0 1 1 14% n 

  Digital receipt (for warranty) 7 0 1 1 14% n 

  Recycling rates 7 0 3 3 43% to EC 

Circularity 
Social Impact, 
Environmental impact, 
Certifications 

 Norms, Standards, Regulations 7 0 3 3 43% n 

 Expected life time/extended 
free warranty or other 
durability performance 

7 0 2 2 29% n 

  Compliance with labour rights 7 0 2 2 29% not SMEs 

  Environmental footprinting 
(e.g CO2-emissions) of 
goods/services 

7 0 2 2 29% n 

  Energy Efficiency Indicator 7 0 2 2 29% y 

  Circularity Performances: 
durability, repairability, 
recyclability (KrwG) 

7 0 3 3 43% n 

  Due diligence info 7 0 2 2 29% not SMEs 

 

The majority of stakeholders share a common information requirement for data on product 

performance (i.e. energy efficiency, functional characteristics), which are not covered in 

legislation for textiles. In particular, the full material declaration of chemicals, recycled content 

and product-assessment (i.e. product durability, repairability) are seen to be relevant. This level 

of information detail on material related information is not covered in current legislation. 

2.4.2 Data gaps and remedies with value chain external stakeholder 

Certification bodies 

Certification and labelling bodies state a high demand on information to perform their tasks. 

This stakeholder group sees the highest relevance in information on material composition and 

origin, recycled and renewable content, product performance and sustainability and circularity 

related information. Particular information requirements are on the fitness for use38 and place of 

production and assembly. Latter is already done on a voluntary basis (“made in”) but not legally 

required. The exact information requirement depends on the verification approach and the 

subject (material, component, product and/or process). The verification on social and 

environmental production processes requires information of material and component supplier. 

 

38 Describes that the customer requirements and expectations fit the product or service 
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3 Summary and discussion of information requirements 
and gaps (part A and B) 

Part A and B of this study aim to evaluate information requirements in legislation and 

supportive voluntary approaches towards their eligibility to foster Circular Economy goals. In 

this process not only missing information were identified, but further gaps, which prohibit the 

use of such information. The next sections include a discussion on the main outcomes: 

Chaper 3.1: Suitability of legal information requirements to support the circular 

economy in terms of  

 Legal gaps and barriers 

 Legal information gap in terms of missing definition of requirements or 

exemptions in legislation 

 Availability gap 

 Usability barrier (missing definitions towards the format, granularity or 

accessibility)  

 Stakeholder evaluation of identified information gaps and barriers 

Chapter 3.2:  Bottom-up identification of information demands beyond legislation and  

Chapter 3.3: Comprehensive evaluatuion of information requirements and gaps  

Chapter 3.4: Recursive derivation of an information categorisation system  

It has to be mentioned that the evaluation by stakeholders is of qualitative nature, providing 

indications on the suitability of information. Even within one stakeholder group several different 

and sometimes contrary information demands where found. Therefore, these results do not 

claim representativeness but are basis to further research.  

The results from workshops and interviews were gathered in the fourth qauter of 2021 and first 

quarter of 2022. At this time, the concepts of an product information system like the DPP was 

vague and abstract. It was sometimes difficult to comprehend the concept, potentially necessary 

or usefull information from other stakeholder and based on this the identification of gaps. Thus 

the relevance for some specific information was seen different across stakeholder (from the 

same group).  

3.1 Overview of suitability of legal information requirements 

Identified information requirements as well as gaps and barriers (part A) were evaluated within 

interviews, workshops and surveys towards their suitability to support Circular Economy goals 

(part B). Table 28 

 provides a list of legal information requirements with an aggregated visualisation on the 

suitability of such information by stakeholders.  

Table 28: Overview of legal information requirements and evaluation on their suitability by 
stakeholder group. The table shows data provider (>>) and data user (x). The green 
marking indicates that information can be provided or used, while the red colour 
indicates the contrary.  

Information 
category 

Legal acts 
(acronym) 

Information  
requirement (grouped) 

Supplier, 
manufacturer 

Consumer, 
user 

Repair, 
reuse 

EoL Market 
surveillance 

All Identification of subject >>    X x 

- 

- 

- 

►

►

►





  -►
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3.2 Overview of information requirements beyond legislation 

The goal of the multi-stakeholder analysis was to gather different insights and requirements of 

stakeholders along the value chain of textiles and electronics. A major part of the analysis was to 

conduct several interviews and workshops for specific stakeholder groups that operate along 

upstream stakeholders (manufacturer to retail), downstream stakeholder (repair, reuse, 

recycling) and third parties (market surveillance, certification bodies and public procurement). 

In the workshops over 50 participating organizations have been involved. The workshops and 

interviews were largely qualitative in nature and some results were later quantified. The results 

are not representative as only a very limited number of organizations per stakeholder group 

have been involved, but should help to identify further information gaps and barriers. It must be 

highlighted that the goal of the workshops was to evaluate the legal information requirements 

(top-down) as well as to gather further relevant information and technical requirements 

(bottom up) of different stakeholders. Not all stakeholders were aware of all legal (information) 

requirements that applied to them to identify or validate gaps. Furthermore, not all stakeholder 

had a clear opinion about the relevant information which might be useful for them. The 

relevance (reflecting if an information is important or not) reflects the average of votes for all 

workshop participants of the particular upstream or downstream stakeholder. Thus some 

information that are not seen by the majority might still be important for a few stakeholder. 

In following a summary of evaluated legal requirements and relevant data of electronic and 

textile products is presented per information category.  

Table 29 gives an overview of the information which are seen relevant by stakeholders 

(relevance over 60%) and not covered by legislation. For each information the goal is specified 

by the according stakeholder. Manufacturers additionally stated relevance if they have to 

provide information which is demanded by others. 
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Table 29: Overview of the information (beyond legal information requirements) which are seen relevant by stakeholders 

Data 
providing 
stage 

Information 
category 

Textile/ 
electronic 

Information requirements of stakeholders Stakeholder groups and goal 

Upstream 
Data (A) 
General info., 
Tech specs, 
Materials 
level, Product 
level 

General 
product & 
company 
information 

Electronic Component supplier details and sustainability info Manufacturer: Validation/proof of (material) compliance, sustainability 
reporting and certification 

 Textile Product category and type Sorter, resale: automated identification and sorting for improving recycling 
rates  

 Textile/ 
electronic 

Field of usage EoL (sorting): Product-to-product recycling for improving recycled material 
quality 

 Technical 
specifications 

Textile Product description Retail: fit for use to consumers to avoid retour or misuse and reduce 
transport 

  Textile Product attributes (size, weight, colour) Repair/reuse, brands, retail: fit for use information for consumers  
EoL: determine material composition and recycling volumes to optimise 
sorting processes and increase recycling rates 

 Material & 
composition 

Electronic Recycled content Manufacturer: Communication to consumers (for sustainable purchasing) 

  Textile Material properties (e.g., colors, prints) Repair, rental services: e.g., washing instructions for proper treatment  
Sorter, resale, recycler: for resale or recycling to prepare feedstock  

  Textile/ 
electronic 

Full material declaration of chemicals (per 
component and product) 

Manufacturer: (future) compliance, sustainability reporting 
EoL: SVHC removal to improve recycled material quality 

  Textile Staple fibre length EoL: important to mechanical recyclers to determine the quality and 
improve the recycled material  

  Textile Material quality information (e.g., durability) Manufacturer: quality information for consumers and sustainable product 
design 
Rental services: business planning based on product lifetime / durability 

  Textile/ 
electronic 

Biodegradability EoL (sorter): separate collection and determination of waste stream 
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3.3 Evaluation of information requirements and gaps 

The following sections presents findings and discusses information gaps and barriers identified 

in Part A (literature analysis) and further identified stakeholder information requirements from 

Part B (interviews, workshops, consumer survey) are discussed in following sections, clustered 

by information category and (where applicable) stakeholder group. 

To note, this study and carried out workshops differentiates by textile and electronic products. 

However, diverging requirements arise within each product group e.g., due to different material 

composition or size of waste products. Each product group comes with individual requirements 

which might requires a more differentiated analysis. 

3.3.1 Company and product identification 

Company and product identification are a prerequisite to make any information identifiable and 

thus available. In particular EoL stakeholders face major gaps to access and effectively use 

available information, e.g., from SCIP database. Besides a harmonisation of information on 

product and stakeholders, the technical infrastructure by means of an identifier on the product 

is necessary. 

3.3.2 Material information 

The evaluation of material information requirements shows several gaps, starting with a lack 

of availability of information on materials like by-products which are exempt from REACH 

regulation but relevant for treatment facilities and recycling. An accessibility barrier was found 

for manufacturers, consumers and treatment facilities towards information on the SVHC content 

in articles (REACH). Reasons are complex and interdependent:  

Supplier of articles, product manufacturer and distributor see an information gap on 

material information coming from tier 3 and 4 suppliers. Necessary material information is 

provided by stakeholders at the beginning of the value chain, often outside the EU and therefore 

not directly affected by EU compliance obligations. Liability and pressure are on the 

stakeholders who place the products on the EU market, usually manufacturers, to gather 

upstream material information from their material producer or supplier. Such top-down 

obligations are challenging, even for who are intrinsically motivated and actively pursue 

transparency in their supply chain. In particular due to the fact, that suppliers of articles are not 

obliged to hand over the security data sheet with material information to the manufaturer of the 

finished product. Ideally, each material producer and supplier provides pro-actively a full 

material declaration (bottom-up) from which their customers/ target stakeholders can pick the 

necessary information to meet compliance. SCIP can potentially be seen as a bottom-up 

approach where each article manufacturer can provide information to comply with the REACH 

Regulation and further use for manufacturer of complex products. The SCIP database is not 

useful as a material information source due to various reasons, for example outside EU actors 

are not allowed to provide information to or do not understand the system. The search 

functionaly of SCIP is limited and does not lead to expected rseults39. Furthermore, such 

approaches are regulation-specific or too generic, because each product group and stakeholder 

is affected by very particular constellations of information requirements from various laws. 

Hybrid solutions like the IMDS demonstrates a working approach specifically for the automotive 

industry. Supplier benefit from a free of charge system and a given set of automotive specific 
 

39 A comprehensicve overvie is given in the study  “SCIP Database - Does it enhance transparency on 
Substances of Concern in a Circular Economy?“, October 2023 
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providing information on products containing SVHCs is seen to be incomplete or not effectively 

accessible via the website as no automated interface is provided. Aggregated and data quality 

checked material information on product level is required. If articles are registered, they miss a 

harmonic identification and allocation to the product which makes the identification of the 

components or products and allocation to the according SCIP article registration burdensome or 

not possible. Similar challenges arise for information for disassembly as well as hazardous 

materials and their location in products (WEEE Directive). This information is not readily 

accessible, even not at industrial initiatives like the I4R platform that aim to fill this gaps. In 

general, product and waste legislation have a stronger focus on electronics rather than textiles. 

Specifically, for textiles, sorter suffer from exemptions in the regulation on textile fibres. 

Important material information does not need to be disclosed if their proportion in the product 

is below a specific percentage threshold. 

For electronics, physical markings, e.g., on cadmium, mercury or plastic components (Ecodesign 

Directive) are of less relevance in the sorting process, as dismantling is required and markings 

are not always readable. Overall the additional time necessary for the localization of markings or 

identifier is not justified by the slightly higher purity. This is stated with respect to today’s 

recycling processes, while future waste stream might require a more granular identification of 

materials and substances used in products.  

The Battery Regulation addresses information and usage barrier as it requires information 

accessible through the battery passport on various relevant information such as the recycled 

content, hazardous substances, cricital raw materials, material composition. 

Market surveillance stated a demand on the tracking of products to monitor exports and 

material flows. Here, information on sold goods are seen relevant together with collection and 

recycling rates. 

3.3.3 Product design related information 

Consumers  

By law consumers are provided with information on use, maintenance, access to professional 

repair (Ecodesign Directive,) as well as information on disposal and return (WEEE Directive, 

Battery Regulation). This information is the most required during use and end-of-use according 

to the consumer survey. They might be available in the product manual or on the packaging. 

However, these paper documents might be thrown away, indicating the requirement for 

convinient on-demand support towards the specific problem, such as the contact to a repair 

serveice for the repspective product accessible via an QR-code on the product. This was 

emphesised by the majority of  consumers of electronic products who prefer information on 

professional repair services.  

The demand on information for disposal during use are less necessary to consumers. There are 

physical markings indicating not to dispose the product in to municipal bin (crossed out 

wheeled bin). Consumers are familiar with the markings but its meaning is not always 

understood or misinterpreted because it does not inform about the correct disposal.  

Repair 

Professional repairer of electronic products reqiure information on repair incl. component 

maps, disassembly instructions, wiring diagrams and spare part availability. For these 

information repairer see progress in the current legal developments of the Ecodesign Directive. 

The registration process to verify professional repair competence in order to gain such 

information is not seen as a major barrier. However, independent repairers deprecate the 
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prioritisation of professional repairers, as this prevents access to important information and 

spare parts and finally cheaper repairs.  

In the textile sector, laundry, repair and rental service are often offered together. Important for 

this stakeholder group are information on the history of garments care and repair as well as 

material composition to give a more accurate service and cost of service. This information are 

not legally required (legal information gap).  

Reuse and refurbishment stakeholders are not specifically addressed by legal information 

requirements. However, information demands where stated regarding the residual value, based 

on costs for repair or refurbishment (for products) and/or the resell price of the individual 

product. Information comprise the energy efficiency class, original sales price, technical and 

functional specifications as well as durability and repair information (spare part lists and 

software update availability).  

EoL operator 

Legally mandatory information about dismantling, end-of-life, different EEE components and 

materials as well as the location of dangerous substances and mixtures in EEE as specified in the 

WEEE Directive and ELV Directive  are not provided via a central public database like EPREL or 

SCIP. Industrial initiatives like the I4R (Information for Recycler) and IDIS which aim to close 

this gap are mentioned to be good approaches e.g., for training purposes for employees of 

sorting stations though of limited use, because they can not be effciently used within the sorting 

process. The current Proposal for a Regulation on circularity requirements for vehicle design 

and on management of end-of-life vehicles introduces a Circularity Vehicle Passport as well as 

specific information requirements, which address current barriers. Similar, the Battery 

Regulation might tackles some of these barriers by providing information on material 

composition, hazardous substances and dismantling information incl. safety measures and 

detailed composition of the battery model through the Battery Passport. Furthermore, a product 

change notification would be beneficial, indicating if relevant (hazardous and valuable) 

materials and separate sorting is necessary, e.g., due to a new technology. 

Common information requirements from the stakeholder group of crushing, shredding, 

sorting are on shredded fraction level, including the types of polymers (homo-/copolymer), 

plastics (specific types of polymer), metals, additives, e.g., flame retardants and fillers. 

Information demand from recyclers on material level includes material composition and 

substance of concern of the shredded fraction. However, any data carrier such as a QR-code is 

shredded and thus not readable on shredded flake level. Thus information have to be read by 

sorters and handed over with the batch of flakes to recycler. Further barriers to use the material 

information are missing common standards and terminology. 

Certification bodies are missing information on the fitness for use, place of production and 

assembly. Other important information within the certification process are available, however 

these are provided by the manufacturers on a self-declaration basis, which lacks validation.  

3.3.4 Circularity related information 

For electronics, consumer staated information needs on durability, repairability and whether 

the device requires internet, which are partially defined as information requirements by some 

implementation measures of the Ecodesign Directive. Although information on spare part or 

update availability were in part A identified as a granularity barrier (due to the missing 

comparison to an average duration or benchmark) the consumer survey showed that these 

information are seen sufficient.  
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For textile products most consumers demand information on durability and longevity. Such 

information are not legally required (legal information gap). Product care information is highly 

relevant during use, which are also mostly available, provided by manufacturers on a voluntary 

basis. However, the trustworthiness of information provided by the manufacturers as well as 

label are of average relevance.  

Sustainability reports (required by due dilligence legislation) are rather complex, thus not 

effectively usable for sustainable purchasing. However, several labels, in particular for textiles 

are available with consumer friendly, aggregated information. When purchasing a product, the 

majority of consumers do not or seldom consider label or certificates (electronic: 36%; textiles: 

42%). This aligns with consumers trust: generally speaking, type I eco-label are trusted but only 

used by 34% of consumers when purchasing a product.  This might resullt from the heterogenity 

of labels and included information which are not standardised, thus resulting in limited 

comparability. Legislation is in duty to give harmonised guidance or provide information 

requirements on EU level, e.g., according to the EN4555X standard which can be used to develop 

circularity indicators or label such as the draft Regulation (EU) 2017/1369 with regard to the 

energy labelling of smartphones and slate tablets.  

Public procurement stated a demand on harmonised circularity information including 

environmental footprint, durability, repairability and recyclability. The Battery Regulationsets 

information requirements on the carbon footprint.  

3.3.5 Downstream information 

Manufacturers mainly demand downstream data on the usage and repair history as well as 

recycling performance. Reuse and refurbishment stakeholders stated a similar need for 

information on the the usage history (usage time, cycles, age) as well as the repair history on 

component level. Repairers of electronic products require informaton on the purchase date to 

check for warranty case, usage history to estimate the condition and repair history (e.g., 

exchanged parts). Such downstream information is currently not required in legialstion (legal 

information gap). 

The WEEE directive requires the provision of downstream information on collection rates to the 

European Commission, to be reported by treatment facilities. In this context proper incentives 

for data provision should be discussed - it was mentioned by sorters, that a notification to the 

previous owner when the product unit arrived at sorting and being reused or recycled would be 

beneficial as this could indicate environmental value and therefore incentivise users to recycle 

more. In general, the traceability of the own product assures ownership (e.g., in case of theft) or 

that it is being destroyed/recycled. 

3.4 Information model and categorisation system 

As identified in previous chapters, stakeholders, legislation and voluntary approaches provide a 

variety of information which is needed by other stakeholders. However, due to their heterogenic 

character, a common semantic as well as their classification is necessary to understand, describe 

and derive relevant information. In general, a data classification system (see research 

framework in Figure 1, chapter summary) aims for unambiguous identification of classes and 

properties, and their relations. This study derived such classification system which incorporates 

results from previous analysis including requirements from (chemical, product, waste, due 

diligence) legislation, voluntary certifications (label, circularity indicators) as well as 

stakeholder generated data, in particular by consumers.  
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4 Part C - Concepts for product information systems and 
technical realization (front-end demonstrator) 

4.1 Analysis of available technical and informational aspects in existing 
concepts and technologies 

4.1.1 Introduction 

Part C of this report has the objective to analyse and trial technical requirements for capturing, 

linking, saving and exchanging product data.  

The part is separated into seven subchapters. In the first chapter, the methodological approach 

for Part C of the project is explained in detail. Chapter two is divided into sections that provide 

an overview of different aspects that are relevant to the technical infrastructure for a product 

information system. Concepts and technological approaches for the different aspects as well as 

expert opinions are presented. The third chapter analyses a selection of product information 

systems in greater detail. In the fourth chapter, the options to fill information gaps identified in 

Part A with information from existing voluntary product information storages are assessed. 

Chapter five introduces a proposal for an access management concept which is used as the basis 

for the front-end demonstrator presented in chapter six. In chapter seven, the findings are 

summarised to form a concept description for the product information system. Furthermore, 

limitations of the findings are indicated, and conclusions drawn. 

4.1.2 Methodology 

This chapter describes the methodology of Part C of the project. The aim of Part C of the project 

is to develop a concept how all information necessary for a circular economy can be digitally 

compiled and provided to the respective users. For this purpose, technical requirements for the 

collection, linking, storage and dissemination of product information were to be analysed and 

tested. Different approaches were combined to gain an insight into the topic from different 

perspectives. Thereby, differentiated answers to the questions should be found how a system 

has to be designed in order to close existing information gaps and to cover the information 

needs as well as the technical, data security and liability requirements of the different 

stakeholders. The results from this part will serve as the basis for Part D, where legal 

recommendations for action will be developed.  

To develop a product information system, various technical and informational aspects must be 

considered. The following list of aspects has been identified based on the industry experience of 

the researchers. The list has been used as a basis to structure the findings of this report.  

1. Vocabulary, Ontology, Taxonomy and Standards 

2. Data Storage and Exchange  

3. Ownership, Liability and Data Verification 

4. Access Management and IP Protection 

5. Identifiers and Data Carriers 

Although the list was originally intended to be a first draft and could have been adjusted during 

the research based on the findings, no changes have emerged from them except that standards 

have been moved out of the “Vocabulary, Ontology, Taxonomy” aspect and instead are being 

separately examined because they are overarchingly relevant for all aspects. Apart from that, 

data storage and data exchange have been separated to two aspects due to the amount of 

information found.  
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the interface and inform future iterations. Nonetheless, in the future, decisions should be 

validated through both representative quantitative analysis and further qualitative research. 

In November 2022, 4 workshops with a duration of approx. 60-90 minutes took place. The 

workshops were divided as follows: 

► 07.11.2022: Certifiers, market surveillance etc. - 13 participants 

► 14.11.2022: Supply Chain & Retail - 8 participants 

► 23.11.2022: Reverse Supply Chain - 10 participants 

► 28.11.2022: Consumers - 18 participants 

The following agenda was used for all four workshops. 

1. Introduction round 

2. Update on project status, content and objectives 

3. Introduction/repetition of selected product information system aspects 

a) User profiles and access management 

b) Information needs 

c) Data carriers and connection to 3rd party services 

4. Description and demonstration of the demonstrator mock-ups and presentation of the 

feedback process 

5. Q&A 

6. Conclusion and checkout 

Results on information access and coverage are used to revise the information requirements and 

user profiles. The workshop results as well as the updated user profile proposals are 

documented in this report. In the subsequent course of this project, both are used as a basis to 

further develop the front-end demonstrator. In particular, the comments of the users regarding 

the division of the information categories as well as the usability of the tool are also 

incorporated in the further development. 

4.1.3 Parallel and related developments 

The concept of storing digital information about physical products is being explored from 

different points of view in the industrial, the academic and the legislative worlds. This section 

provides examples of parallel developments that contain similar aspects and approaches. A 

comparison and delimitation are beyond the scope of this project.  

The EU is in the process of outlining the concept of the Digital Product Passport (DPP). The 

Ecodesign for Sustainable Products Regulation published in March 2022 establishes the 

framework to set ecodesign requirements for specific product groups and introduces DPPs for 

this purpose. It defines a DPP as follows: 

 “Tool that can significantly enhance the end-to-end traceability of a product, complementing 

information provided in product manuals or labels. It should help consumers make informed 

choices by improving their access to product information, allow repairers or recyclers to access 

relevant information, and improve enforcement of legal requirements by authorities”.  

Several research projects are ongoing to develop technical infrastructure concepts for DPP: 
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► CIRPASS (The Ecosystem Digital Product Passport)(CIRPASS 2023) 

► Onto-DESIDE (Ontology-based Decentralized Sharing of Industry Data in the European 

Circular Economy)(Onto-Deside 2022) 

► SCIRT (System Circularity & Innovative Recycling of Textiles)(Scirt 2023) 

► CISUTAC (Circular and Sustainable Textiles and Clothing) (CISUTAC 2023) 

► CircThread (Circthread 2023) 

► CE-RISE (Circular Economy Resource Information System) (Cordis 2023) 

The Battery Passport is invented to scale a sustainable, responsible, and circular battery to meet 

the goals of the Paris Agreement based on the EU’s proposal for a regulation of the European 

parliament and of the council on batteries and waste batteries (European Commission 2020). It 

aims to map the whole lithium-ion battery chain from mining to recycling. Furthermore, the 

Battery Passport framework is designed to increase the transparency by including a digital twin 

of the physical battery. Data can be collected, exchanged and reported among the stakeholders 

throughout the lifecycle. (Global Battery Alliance 2022) 

Digital Twins are a concept that gains interest both in the academic and the industrial world. The 

Digital Twin is defined as a virtual representation of a physical product through descriptive 

product information that is accurate on micro and macro level. The concept was later expanded 

to include the bi-directional data connections between physical and virtual representation 

where data can be exchanged between the real and the virtual space. Nowadays there are a 

variety of definitions, some of which also consider information about the product lifecycle. (D. 

Jones et al. 2020). 

4.2 Analysis of concepts and technological approaches 

To describe possible technical solutions for a product information system, different existing 

systems have been analysed. Approaches and solutions used for the different aspects identified 

have been gathered from these systems and within an expert workshop. Afterwards, they were 

discussed and complemented within the framework of expert interviews. This chapter provides 

an overview of the state-of-the-art used in product information systems, broken down according 

to the individual aspects.  

In all of the identified aspects of a product information system, the questions of how standards 

should be developed and refined and who should be responsible for the standards are relevant. 

Therefore, standards are discussed in the following separate chapter. 

4.2.1 Standards 

Standardisation is an important tool to benefit from progress, safety, orientation and clarity 

(DKE 2020; ISO 2023d). The structure of standards simplifies the integration and diffusion of 

new innovations (DKE 2020), like all of the technical innovations of product information 

systems analysed in the report. Distributed knowledge is brought together and documented in 

writing. The standards should be accessible by everyone to improve understanding throughout 

the globally connected industry. Standards enables stakeholders to have confidence in the 

safety, reliability and quality of products (ISO 2023d). In Industry 4.0, standards can increase 

automation and strategic employment of data and improve daily digital and analogue processes 

(Hashemi 2022). Collaboration to improve the processes throughout the industry is key and 

beneficial to all stakeholders. Technical specifications in the context of Industry 4.0 ‘increase 
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Takeaways for standards 

► Standardisation of product information systems in theory is desirable and recommended. 

► Legislations should define requirements that applied standards must fulfil and optionally can 

mention examples of aligned standards. 

► Standard organisations should include a strong community including all relevant stakeholders 

to develop and maintain standards in a consensus-driven way. 

► There should be frequent update cycles to react to changes of requirements from the industry.  

► Access and usage should be free of charge when mandated by law. 

► Globally applicable standards would be ideal but to start with regional standards can be a way 

forward. 

► A process needs to be established regarding how organisations should adapt their data storage 

systems after changes to the standards have been made. Legacy data should not be updated 

to a new standard version.  

4.2.2 Vocabulary/Terminology 

To communicate data and information between different parties, it is necessary to agree on a set 

of words to be used as well as on the meaning behind these words and how to use them to create 

understandable and useful information.  

The challenge of communicating understandable and useful information occurs universally in 

almost all aspects of cooperation between organisations and stakeholders - regardless of which 

medium (e.g., product information system) is used for communication. However, there are 

established terms and fundamental concepts with corresponding solutions to approach the 

communication problems. It should be noted that these fundamental concepts defined below are 

often used interchangeably because the definitions are not clearly delineated. Vocabulary 

describes a set of common words for communication (datos.gob.es 2021). An ontology provides 

the background information for a certain domain, in the form of definitions for terms, classes 

and relations between them (Gruber 2009). Syntax allows to put words in a meaningful order, 

while semantic provides the meaning of the language (Georgieva; Kubicek et al. 2019). A 

taxonomy refers to a classification of terms. (Georgieva) Combining these concepts in a standard 

allows all stakeholders of the data infrastructure to participate in an aligned way of 

communication. This gives clarity about the definition and meaning of the data as well as its 

organisation. 

4.2.2.1 Standards, laws or guidelines 

As discussed in chapter 4.2.1, the standardised datasets for the product information system 

should be based on existing industry standards (e.g., DIN/CEN/ISO) to minimise the efforts for 

affected stakeholders to adapt to the standard. It should furthermore be available to all relevant 

actors. Additionally, the standardised dataset should be adaptable to requirement changes in a 

transparent and accessible process, e.g., when technology evolves in the recycling industry and 

more or other information becomes relevant. Furthermore, it has been mentioned by 

representatives of the EU commission that a DPP system ideally would be based on CEN 

standards (European Circular Economy Stakeholder Platform 2022). 

Existing software already uses standardised datasets of different standards and companion 

specifications (Datamars / DIN, Workshop 2022). This variety leads to confusion between 
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However, experts highlighted the challenge to achieve such an interoperability. To cater to the 

unique demands of various industries, it is essential for each industry to define their specific 

information requirements. Subsequently, additional data expert committees should develop 

standardized datasets. This collaborative effort should aim at meeting information requirements 

across multiple industries. This would remove the burden on suppliers who would otherwise 

need to provide data in different formats multiple times. Harmonized wording would also 

improve the user experience for consumers.  

Takeaways for vocabulary, ontology and taxonomy 

► A standardised vocabulary, ontology or taxonomy should be based on existing standards to 

ease interoperability. 

► Instead of implementing a single data standard, data mapping can facilitate interoperability.  

► Requirements for vocabulary, ontologies and taxonomies include extendibility, flexibility, 

scalability, consistency and machine-readability. 

► The interoperability of data standards across the value chain as well as cross-sectoral 

interoperability needs to be considered. 

4.2.3 Data storage 

To make data accessible via a digital product information system, the storage and exchange of 

data must be considered. The requirements for the data storage and exchange include security, 

reliability, and availability of the data as well as interoperability with existing systems. Since 

products, especially from the textile and electronics sector, can be kept in use for a period of 

several years after manufacturing the information on these products might only become 

relevant for certain actors (e.g., sorters, recyclers) after this period. Therefore, the long-term 

usability of the data must be ensured. Additionally, some of the data users such as sorters may 

have the requirement to access data in real time, so the access of the data will not slow down 

their processes too much. 

4.2.3.1 Standards, laws and guidelines 

Avery Dennison Inc. representatives state that developer advocacy is crucial to enable and 

accelerate adoption across participants. They stress the importance of minimising technical 

entry barriers by offering tools for all stakeholders to ease the start and providing a clear 

adoption and implementation roadmap.  

Encryption, and the security and reliability of the used technology and interfaces are other 

aspects of data storage and exchange that will need to be standardised (W3C, Datamars). 

Furthermore, the independence of the infrastructure concept chosen is essential to create a safe 

and well thought-out concept of the technological infrastructure (Hohenecker S., Interview 

2022). 

An additional aspect of standardisation is the timespan for which product data needs to be 

available via the system. Wautelet suggests standardising the minimum number of years to save 

the data per product group and whether and how the data should be archived afterwards. In this 

case, also the archive infrastructure including all interfaces needs to be standardised as well as 

access rights to the archived data. 
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feel safer storing the data on their own premises and administering access (Hohenecker S., 

Interview 2022, Archer P., Interview 2022) (Archer P., Interview 2022) and thereby keeping 

control over their data formed (Guth-Orlowski S., Interview 2022). Archer raises the concern 

that a central approach could lead to the companies reluctance to fill in data without further 

incentive than being legally obliged. Guth-Orlowski mentions that self-directed management of 

data on the other hand could also help product owners be more aware of their responsibility for 

the data and the product.  

This is also closely related to the concern of data availability and trustworthiness of the 

database. This can only be achieved if the database providers stay up to date with technological 

progress. Wautelet sees a high risk in using one central database because the whole 

responsibility for the data is on one organisation. In the event of an error, the entire system 

would be shut down and this one entity alone is positioned to solve the problem for everyone 

involved. If each stakeholder is responsible for storing and maintaining their own data in a 

decentralised product information system, the risk of disclosure can be minimised as attackers 

would need to gain access to many different systems as opposed to one central system (Wautelet 

T., Interview 2022). 

For these reasons, a decentralised solution is favoured (Archer P, Interview 2022; Guth-

Orlowski S, Interview 2022; Heemskerk, Interview 2022; Hohenecker S., Interview 2022). In 

fact, Archer and Guth-Orlowski consider a decentralised system as the only concept to cover the 

requirements of the complex value chains. Grillon adds that decentralised systems have 

advantages in terms of mechanisms that allow the system to be secured in such a way that 

stakeholders throughout the circular economy can make contributions to complement the data 

profile of the product (Grillon N., Interview 2022). 

While Heemskerk explicitly suggests a blockchain solution, Grillon assumes that there are 

several possible approaches to building a decentralised data system.  

In different industries, centralised data storage systems already exist. Guth-Orlowski assesses 

that they are not accepted by the industry. Wegener mentions that the EU had initially also 

planned a centralised system, but the industry demanded a decentralised system.  

The easy accessibility of centrally stored data is beneficial (Archer P, Interview 2022). However, 

Archer also sees the possibility here of achieving accessibility through a standardised URI-based 

identification system similar to the GS1 Digital Link. 

Instead of developing a system that is usable for all the different products on the market, Grillon 

brings in the idea to allow for different storage possibilities depending on the product category. 

Fashion Cloud in general questions the necessity to design the overall system architecture if the 

data is interchangeable. 

In the case of a centralised database, one organisation has control over all the data. This makes it 

easier for all stakeholders because the data is maintained for them. Errors can be found more 

easily. However, the entire responsibility is with a single organisation. If an error occurs, it may 

affect all the data in the system. 

4.2.3.6.1 Complementing central server 

The decentralised system architecture could be complemented by a central registry to ensure an 

overview of which products are currently on the market and to provide tools for customs and 

market surveillance. This central registry could be a collection of identification links to each 

product model on the market. The detailed product information could then still be loaded from 

the respective decentralised data storages (Wegener D., Interview 2022). Wautelet suggests that 
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Takeaways for Data Storage 

► The question of centralisation comes with the aspects of data control and data storage, where 

data control refers to the organisational aspects and data storage means the physical storage 

of data. The discussion in this chapter focuses on data control that also includes decisions 

about data storage. 

► Aligned with the consistent opinion of the interviewed experts, the project team advises 

decentralised data control. 

► No concrete implementation is recommended. DLT and Blockchain are one of many possible 

implementation for decentralised data storage. 

► A central registry can complement the system to provide access to product data without the 

data carrier of the individual products at hand. 

4.2.4 Data exchange 

The data stored in the product information system needs to be exchanged between different 

parties. Besides exchangeable data formats, this requires technical infrastructure, providing 

human and machine interfaces for data input and output. 

Data exchange can occur between the product information system and a user (through a human 

interface) or the system and another computer program (through a machine interface). 

4.2.4.1 Human interface 

For human parties in the product information system, user-friendly interfaces need to be 

provided, both for input and output. Standards and guidelines for human interfaces for 

increased productivity, decreased stress, reduced training expense and overall product quality 

and aesthetics have been developed. (P. Reed et al. 1999). These standards and guidelines are 

mainly based on providing consistency and familiarity for the user.  

For existing product information systems on the market, input can be handled in familiar 

formats (e.g., excel upload in the circularity.ID system (circular.fashion 2023) or through 

familiar systems (e.g., integration with PLM, PIM and ERP systems in the Trustrace platform 

(https://trustrace.com/benefits-brands)). The IMDS in the automobile industry for example has 

the declared aim of being accessible to everyone with minimal computer capability and 

therefore allows data input through any browser. This provides a familiar environment and 

simplifies the application for the users.   

For human-facing output, often websites (e.g., circularity.ID product site (circular.fashion 2023) 

or internet platforms (e.g., GTS Cat (GTS 2023c))are used.  

The KEEP Electronics system on the other hand is planned to use a “routing layer” system for 

data exchange where information can be exchanged between all stakeholders in a format that is 

similar to emails. (Liljestrand et al. 2023) 

Consumer incentives may be helpful to teach consumers about how to interact with their 

products and take responsibility in the circular economy (Avery Dennison, Workshop 2022) 

4.2.4.2 Machine interface 

Exchanges between different product information systems require both document-equivalent 

and business-process-driven exchange. (UNECE 2021). These can be covered, for example 

https://trustrace.com/benefits-brands
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4.2.4.4 Digital signatures and public key infrastructure 

A digital signature represents a cryptographic analogue of handwritten signatures. It is for 

example used for certifying contracts or authorisation. The process involves a signer and a set of 

potential verifiers. The signer will start by generating a pair of keys, consisting of a private key 

and a public key, using a specific algorithm. The public key is publicised so that any verifier can 

obtain it. The underlying system needs to be designed in a way that makes it impossible for any 

third party to publicise a key in the name of another party. Once the public key is established, 

the signer can start to “sign” a message using a so-called signing algorithm with their private 

key. This results in a “signature” that can be verified using the corresponding verification 

algorithm and signer’s public key. This procedure also takes into account a hashed value of the 

message to ensure that it reaches the verifier unaltered (Katz 2010). The underlying system that 

provides the algorithms and storage for the private and public keys as well as verification is 

referred to as Public Key Infrastructure (PKI). Another task that the PKI must provide is the 

possibility of revoking keys that have been unintentionally disclosed. 

Several Organisations and governments have built PKIs for digital signatures. In the EU area, the 

eIDAS Regulation applies, which includes requirements for advanced electronic signatures and 

qualified certificates for electronic signatures (European Commission 2014). Digital signatures 

and PKIs are e.g., used in XML signatures (W3C 2003) or JSON Web Signatures (M. Jones et al. 

2015) 

4.2.4.5 Decentralised identifiers and verifiable credentials 

W3C defines a digital ecosystem around verifiable credentials (VCs) and digital identifiers 

(DIDs) based on public key infrastructures (Brunner et al. 2020; W3C 2022). VCs are defined as 

digital, verifiable attestations which can be used to capture data. The VC can cryptographically 

prove who issued it. To do so, it includes an identifier related to the issuing authority and is 

digitally signed by this issuer. Verifiable Credentials can be interlinked, so that for example a 

credential that describes a product could link to all the credentials that describe the materials 

used in the product. The data stays with the data owners and can be accessed through the link.  

The identifier for the issuing party is usually a decentralised identifier (DID). DIDs are unique, 

digital identifiers for humans, companies, machines, processes, or products. They can be created 

and managed in a decentral way by the data owner themselves. The format of a DID enables 

global uniqueness as well as scalability to a large scale. DIDs come with a key for the electronic 

signature validation. Technically, DIDs are often stored on DLTs. The DID leads to a URL and can 

therefore be easily encoded as a QR code.  

DIDs and VCs are handled through so-called wallets. These are standardised open source or 

commercially available pieces of software to create and manage DIDs as well as create, sign and 

manage VCs.  

Usually, VCs and DIDs are based on blockchain technology. (Guth-Orlowski 2021, 2022b; W3C 

2022) 

4.2.4.6 Standards, laws and guidelines 

To provide for interoperability, exchange protocols need to be standardised. This may include 

the definition of data types, data structure (DIN, Workshop 2022) and exchange formats such as 

XML or JSON (Avery Dennison / European Commission, Workshop 2022). Alternatively, it may 

be possible to develop guidelines on how multiple different data formats or types can be 

exchanged (Wuppertal Institut, Workshop 2022).  
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the common standard. Whenever a stakeholder accesses data, the data in the system 

goes through the translation service and can then be presented in the common, 

standardised format and language. This approach also requires a solution for the 

adaptation phase after a new standard version has been launched as the adaptors 

need to be adjusted.  

 

Approaches 2 and 3 can also be combined; while some (especially newly created) systems can 

choose the option to implement the standard directly, others could use adaptors. 

Resolvers can be a tool to navigate in the information system easily by being able to store a 

certain identifier or URL on the product and then resolving this URL to the original data source. 

With the historically grown data infrastructure that is already available, this approach is 

recommended. In case data storage systems cease to exist at a certain point, this architecture 

also allows changing the data source without changing the URL on the data carrier by simply 

redirecting the request to the new source. Resolvers however do not facilitate interoperability of 

language or format. Standardisation is needed in addition to the resolvers.  

Public key infrastructure and digital signatures can be used as part of the technical 

infrastructure for data exchange to authorise the affected parties and ensure integrity of the 

data. Providing a PKI also enables the use of DIDs and VCs as one possible implementation for 

data storage and exchange.  

Takeaways for Data Exchange 

►  For data exchange, human interfaces and machine interfaces need to be considered.  

► Human interfaces need to be implemented for adding, updating and viewing data. The 

requirements and needs of all stakeholders, especially SMEs and stakeholders from the global 

south need to be considered. This involves considering a multi-language approach and 

comprehensible technology. 

► Machine interfaces need to be provided to reach interoperability with existing solutions such 

as the companies’ information systems. 

► Currently, no working solution exists that provides interoperability between systems that use 

different data standards. Approaches for enabling interoperable data exchange are to store 

data in a central system, mandate a single data standard or to build a system that maps data 

between different standards. 

► Resolvers provide a uniform way to access information in their original presentation. 

Additional standardisation could be added to the datasets to make them interoperable. 

► For some data points, integrity of the data is of higher relevance (see also chapter 4.2.5). In 

these cases, digital signatures and public key infrastructure can be considered; an often-

mentioned variation of this concept is Digital Identifiers and Verifiable Credentials. 

4.2.5 Ownership and data verification 

One challenge in implementing a product information system is to ensure the quality of the 

stored information. For this purpose, it must be clarified who owns the data and who is 

responsible for its quality. 
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Several steps of reassuring data quality are recommended. The data should first be 

automatically validated for availability, reasonability and usability, then verified manually for 

accuracy.  Data validation is an automatable process which checks the available data, format and 

range but does not check for accuracy of the data. Data verification is the manual process of 

assessing data quality according to a predefined set of rules. Data integrity and accuracy are 

important characteristics to include. Verification can be done internally by the data source or 

owner themselves, by a peer company or by a certifier. As a third step, integrity can be ensured 

by using unchangeable data such as versioned databases or blockchain/DLT technology. 

Methods to motivate companies to improve data quality include financial incentives or penalties 

and legal sanctions. It is questionable how much effort can be expected to be put into providing 

correct and complete data, especially when it comes to data owners from SMEs and/or the 

global south. Data quality assessment comes with a cost that needs to be covered. It can be 

assumed that these costs are passed on the sales price of the product because every organization 

in the market must pay this extra costs. However, it is expected that the costs per item will be 

much higher for SMEs. This should be considered when designing measurements to avoid 

additional market hurdles for SMEs. Regulation to make data owners responsible, accompanied 

by audits and certification by an authorised entity can be a suitable tool. 

Conclusions for ownership and data verification 

► Data ownership is still to be legally defined by the EU. Depending on the approach, either the 

creator or the distributor of a product could be the owner of the product data.  

► Particular attention should be paid to data added or owned by consumers. Consumers should 

never own product data that have been added by other stakeholders. The topic of ownership 

over data about the use phase of the product will be further discussed in Part D (see chapter 

5.2.4). 

► Several steps of reassuring data quality are recommended: The data should first be 

automatically validated for availability, reasonability and usability, then verified manually for 

accuracy. In a third step, integrity can be ensured through technology. 

► Regulations to make data owners responsible for the correctness and completeness of the 

data can be accompanied by financial incentives, penalties, or legal sanctions to incentivise 

data quality.  

4.2.6 Access management and protection of intellectual property (IP) 

The task of information management is to provide information of the right quality at the right 

time for the right person/place (Krcmar 2015). To accomplish this while ensuring that 

intellectual property (IP) and personal information is protected within the system, an access 

management system needs to be established. 

4.2.6.1 Concepts of data protection, data security and IP protection 

In the field of information, data protection and data security, there are different concepts 

representing different interests. 

► Data security is a collective term for various approaches that can be used to protect data 

from unauthorised access and alteration as well as hacking attacks. The methods can usually 

be applied to either the data storage or exchange channels. (Sen & Basahel 2019) 
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Within this project, a first role definition has been developed by the product team for the DPP 

front-end demonstrator. Those roles are material producer, product designer/developer, 

certifier, customer, and sorter/recycler. More on the roles and access management in chapter 

4.5. Furthermore, if access rights can be set at a fine granularity, additional data could be shared 

in the same system on an optional basis. This would leave it up to the data owners to decide 

under which conditions (e.g., role-based, contracts or payment) this additional data should be 

shared with certain roles or specific business partners. 

There are technical solutions readily available for data security, authentication and 

authorisation of users. An SSO solution is strongly recommended to prevent stakeholders from 

having to have an account with login credentials ready for every data store they need to access. 

Takeaways for access management and IP protection 

► Data can be shared publicly or with specific stakeholder groups on a mandatory or optional 

basis. 

► Making all product data publicly accessible might conflict with the requirement of 

stakeholders to protect their intellectual property and with that keeping their competitive 

advantages. However, a certain subset of data could be defined to be publicly accessible.  

► Decision making on which data needs to be shared with which stakeholder groups should be 

the responsibility of legislation, considering requirements by industry and community 

representatives as well as the data owners themselves. Data could be classified based on the 

need-to-know principle to develop an appropriate access management.  

► There are technical solutions available for data security, authentication and authorisation of 

users. 

4.2.7 Data carriers 

To link the digital information stored in the product information system to a physical product, 

the physical product can be equipped with a data carrier such as a Quick Response (QR)-code or 

a Radio Frequency Identification (RFID) tag. This data carrier can either directly store product 

information, or a unique identifier such as a URL or GTIN that can be used to identify the correct 

data associated with the product. Identifiers are digital strings or numbers that uniquely identify 

a product. 

A central listing of all products in the system for manual identification can be an alternative or 

addition to the data carrier/identifier combination. 

4.2.7.1 Data carrier requirements 

There are several aspects that need to be considered when choosing a data carrier in a product 

information system: 

► Durability 

► Needed equipment to read 

► Process time to read and access product information 

► Storage capacity for identifiers or product data 

► Implementation to product without disturbing use phase 
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► readability for users (e.g., readable with smart phones for private users and affordable 

reading equipment for B2B and B2G users),  

► minimum privacy protection, 

► and maximum environmental impact. 

The advantage of defining these requirements instead of specifying specific lists of data carrier 

technologies is, on the one hand, that it is innovation-friendly. On the other hand, the users of 

data carriers in the supply chain downstream would like to have investment security when they 

invest into new technologies such as sorting equipment. Therefore, the readability aspect should 

also define that specified reading equipment (based on standards such as ISO/IEC 18000-6:2013 

for RFID) must be able to read the data carriers. If innovative data carrier solutions can proof 

their suitability, the reading equipment could be updated later.  

Physical data carriers are needed for most products especially when they have reuse and repair 

markets or complex material compositions. Exceptions can be products without such properties 

and very small products. In this case data carriers could be attached to packaging, user manuals 

or hangtags. Electronic data carriers will be needed for e-commerce.  

A central list of products can be a complementary tool to data carriers, but it cannot replace 

them. The efficiency requirements in the textile and electronic industry for sorting exclude this 

possibility. 

Takeaways for data carriers 

► Data carriers must fulfil several requirements to be suitable for a product information system 

supporting a circular economy. Durability, storage capacity, not disturbing function during use 

phase, process time and needed equipment to read, protection of personal data and 

recyclability are some of them. 

► The suitability of different data carrier technologies is dependent on the subgroup of products. 

They have different requirements in terms of durability, readability, design requirements and 

other aspects. There is no solution which fits all cases. 

► RFID UHF and HF/NFC tags and optical codes such as QR and DataMatrix codes are the most 

suitable data carriers for textiles today. However, the current version of the WEEE Diretive 

causes some hurdles for electronic tags. 

► For electronics non active RFID HF / NFC tags and optical codes (e.g., QR and DataMatrix) can 

be suitable solutions. 

► Minimum and maximum requirements for data carriers defined per product group can be a 

good approach to foster innovation. At the same time requirements for accepted reading 

equipment can guarantee investment security for circular service providers such as sorters. 

► For most products physical data carriers will be needed. Exceptions are very small products 

and products with no reuse and repair markets and simple material compositions. 

4.2.8 Identifier 

Identifiers are needed to identify products and connect data points and information with the 

physical product. The following chapter will elaborate different approaches how identifiers 

work and how they can and should be used in a product information 4.0 system.  



TEXTE Product Information 4.0  –  Extension of legal information requirements for products and digital implementation by 
the example of energy-related products and textiles 

251 
 

It can be useful to have identifiers on component level as well. However, most components 

would not need a data carrier as they are not valuable enough for this. The component identifier 

can be digitally linked to the finished product. In case of a reuse of single components these 

allocations can also be reassigned to the new product where they are newly integrated.  

Next to identification for products, also the stakeholders within the product information system 

need to be identified. For this, DID and VC (see chapter 4.2.4.5) can be considered. 

Takeaways for identifiers 

► Identifiers need to be unique in their functional environment.  Furthermore, they should be 

persistent, as small as possible, resolvable through the internet and usable for every 

stakeholder in the supply chain downstream. 

► The granularity of identifiers should be dependent if product groups have relevant markets for 

repair, rental and reuse/recommence. If they have such, they should be on item level, 

otherwise batch or variation level is sufficient.  

► Several identification schemes should be allowed to use as long as they fulfil certain minimum 

requirements. The diversity of solutions could be resolved by also storing the type of identifier. 

► Identifiers are also needed for the stakeholders within the product information system.  

4.2.9 Potential environmental impact 

Two of the main goals of integrating a product information system are to pave the way to a 

circular economy and to minimise the environmental impacts to the lowest. However, the 

integration of a product information system might cause more environmental problems than it 

solves (Wuppertal Institut, Workshop 2022 Wautelet T., Interview 2022). A challenge when 

using technical data carriers is the sustainability, recyclability and waste management of the 

technology itself (Wautelet T., Interview 2022). The integration might not only improve the 

value chain and lead to less environmental impacts and a circular economy - instead, it is a 

concern that the use of the additional resources for the data carriers and the additional energy 

and resources needed to provide the servers and data exchange will result in even greater 

environmental pollution and release of greenhouse gases.  

Digital technologies and services like a product information system require material and energy 

themselves before they can unlock positive environmental effects. The fundamental question is 

whether the benefits of a product information system can exceed the environmental impact of 

the necessary resources. A comprehensive environmental assessment of both, the benefits and 

the resources would be necessary to provide an answer to this question. However, the technical 

characteristics of the product information and also scenarios of the benefits are yet to be 

defined. To screen literature and available data towards, following elements are seen relevant in 

a product information system: 

► Amount and format of data  

 Storing of pictures and other files 

 Storing of component and material data  

► Number of product groups covered 

► Frequent data transactions 
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these greenhouse gases are emitted during production and distribution. The use of the same 

NFC tag would therefore have a significantly higher percentual impact for this use case. 

However, due to the reuse potential that the tag unlocks, an overall positive impact can still be 

expected. 

The heterogeneity between the different studies from aspect a, b and c in terms of system 

boundaries, assumptions, scope and functional units affects the comparability of the results and 

shows that more research is required for a detailed analysis.  

It is shown that reading terminals have a major impact for the given example. However, in the 

use case of a circular economy the impact would be lower because of the smaller number of 

dedicated reading terminals (e.g., in waste management). Other impacts might be neglected, like 

the information storage on servers. Similar information is largely available on company websites 

and accessed by consumers already today. 

4.3 Overview and evaluation of existing product information systems 

In the field of digital product information, there are a variety of systems already on the market to 

store and share information about the supply chain, the material composition, and the product 

itself in different sectors and with different objectives and requirements. After intensive desk 

research and analysis of the experts' assessments, five systems could be identified which appear 

to be particularly interesting for the electronics and textile sectors, but also across the spectrum. 

The KEEP system is representative of a well-developed system for the electronics sector. For the 

textile sector, the circularity.ID is selected. Both systems will be analysed in more detail because 

the focus of this project was on electronics and textiles. PCDS and RAMI are cross-sectoral 

systems that are often mentioned as examples of product information systems in use. Since both 

systems are already integrated in many research initiatives they have been included in the 

evaluation. IMDS is the preferred system of the automotive industry, which is a sector that 

already sets high quality standards for its suppliers. This system has already been developed 

over a longer period of time (IMDS 2023a, 2023c; Vibracoustic 2022). Hence, experience gained 

can be considered of high value. 

The five systems should continually be analysed and included in the conceptualisation of a 

standard product information system. However, it should also be noted that systems were 

selected in this project of which the authors already have a broad knowledge. Therefore, future 

research also needs to consider other systems such as the GS1 Digital Link, GAIA-X etc. which 

have been named by experts and stakeholders (described in chapter 4.2). The five systems 

below should therefore not be seen as the final 'best' systems, but rather as examples of good 

use cases and recommendations for further research. 

This chapter gives an overview on the five selected systems based on their goal and scope, 

including target group, sector, market uptake and regionality (Table 33: Overview of product 

information systems). Chapter 4.2 evaluates the technological characteristics of such systems in 

the context of generally available technology. 

Table 33: Overview of product information systems 

Short name KEEP PCDS circularity.ID RAMI 4.0 IMDS 

Initiative name Keep 
Electronics 

Product 
Circularity Data 
Sheet 

circularity.ID “Reference 
Architectural 
Model” for the 
Industry 4.0 

International 
Material Data 
System 
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Short name KEEP PCDS circularity.ID RAMI 4.0 IMDS 

Ownership, 
liability and 
data 
verification 

Planned: 
Different ways 
to validate 
data, storing 
and showing 
information on 
the validation 
process  
 
Planned: use of 
blockchain  for 
integrity 

Each supplier 
owns their 
product data  
 
3rd party 
verification 
process (audit 
system) 

The brand of 
the product is 
the owner of 
the data and is 
responsible for 
data 
verification 

Not included in 
RAMI  
(RAMI 4.0 is a 
description 
standard, it 
does not 
include 
technical 
infrastructure) 

Ownership 
stays with the 
data provider 
(modular 
system)  
 
Basic 
plausibility 
checks are 
performed 
automatically 

Access 
management 
and IP 
protection 

Planned: Data 
stays with the 
producers of 
the data and is 
shared on 
request 
 
Planned: 
System for a 
role-based 
“trusted data 
access” model 

Supply chain 
partners and 
brands have 
full insight into 
PCDS 

Different roles 
(consumer, 
sorter) have 
different 
access profiles  
 
Data can be 
shared on an 
optional basis 

Data owner 
defines the 
access for each 
asset 

Access can be 
assigned on a 
project basis or 
MDS can be 
made 
available:  
Internal  
Published 
Sent/proposed  

Identifier & 
data carrier 

Unique 
identifiers 
assigned to 
each product 
by the system 
 
For data 
carriers: 
Barcode and/or 
QR code 

CAS-No, 
Product ID 
code or GTIN, 
 
No data 
carriers 
specified  

Different 
possible 
Identifiers: 
serialised, 
unique 
shortcode-URL; 
tag-IDs or GS1 
(S)GTIN/ EPC 
codes. 
For data 
carriers: hybrid 
RFID + QR 
codes, NFC 
(ISO/IEC 
15693) or QR 
codes for 
consumers 

Unique 
identifiers 
assigned to 
each product 
by the system 
 
Description of 
different 
interfaces 
possible (e.g., 
data carriers or 
digital 
interfaces) 

Part/item/mat
erial number 
assigned to 
each product 
by the system 
 
Information 
can potentially 
be traced back 
via 
identification 
number 

As described for these five systems, the conception for a product information standard can be 

implemented in different ways. All the named aspects need to be defined in detail to create a 

clear and easy to understand system which includes a high level of data security and are an 

efficient tool to optimise the supply chain management and at the same time reduce the 

environmental impact. 

4.3.1 In-depth analysis of selected systems 

The analysis of the findings led to selecting three possible solutions which have been already 

known to the researchers. The systems are considered as relevant examples for different aspects 

of product information systems: 
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► The circularity.ID is designed for the textile industry. It contains circularity product 

information for stakeholders along the entire value chain. 

► The Reference Architectural Model Industry 4.0 (RAMI 4.0) as a reference model for the 

Industry 4.0 to establish interoperability. 

► The International Material Data System (IMDS) is a well-established, modular system in the 

automotive sector for gathering material and other information from suppliers. 

In the following chapter, the systems are analysed in more detail towards their suitability as a 

product information system. Important aspects which were analysed are data security, 

modularity, interoperability (open data format, documentation), applicability to other product 

groups and data quality. Also, granularity and accessibility are assessed. However, not all aspects 

are equally relevant in the three systems. For example, the RAMI 4.0 is a data model to increase 

interoperability which does not set requirements on data security. Therefore, each system is 

qualitatively described in consideration of their goals. 

4.3.1.1 circularity.ID 

The circularity.ID, developed by circular.fashion UG (haftungsbeschränkt) (circular.fashion), is a 

system to facilitate product circularity tailored for the textile industry. The circularity.ID 

combines several modules: 

1. Open Data Standard 

2. Requirements for data carriers and identifiers 

3. Product platform to save and provide product data 

4. Digital product sites for consumers 

5. Interface for sorters 

The circularity.ID Open Data Standard (circularity.ID 2023) defines product and material data 

required to enable the prolonged use of products through repair, upcycling, recycling, reuse and 

care instructions. These were defined through interviews with recyclers, sorters, second hand 

buyers, repair companies, brands, retailers, consumers, and textile producers. As there are 

different perspectives from data users (e.g., recyclers or sorters) and data providers (e.g., 

brands) the standard differentiates between mandatory data (necessary for reuse and recycling 

decisions and possible to provide by most data providers) and optional data (not absolutely 

necessary or hard to access). It covers commercial product information, details about 

production and life cycle stages and material composition. Unlike other initiatives like PCDS, the 

circularity.ID Open Data Standard aims to store exact values such as percentages of material 

compositions (as opposed to thresholds or similar). However, to protect data and intellectual 

property, the circularity.ID platform allows sharing partial data, aggregated data or thresholds 

with different target user groups based on the need-to-know principle. Access management is 

built in, showing consumers commercial data (e.g., price, brand or product description) and 

environmental information, while sorters get specific information relevant to their workflows 

such as the material composition. Parts of this information are abstracted to meet information 

needs but do not reveal company secrets. The standard has been released 2019 under an open-

source licence and is under continual development (Current version: 4.0, 02/2023). With the 

goal of maximising interoperability, circular.fashion has several active projects to align the 

circularity.ID Open Data Standard with initiatives such as PCDS and GTS. circular.fashion is also 

active in ISO and DIN working groups to standardise vocabulary and align terms with GS1 

vocabulary where overlaps exist. 

To link the relevant product information to the physical garment, the circularity.ID system uses 

product identifiers and data carriers. Product data is stored in a central database. The data 
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to enable different use cases for different product types. Therefore, it could be used as 

the basis to develop an identification system that is applicable across sectors. 

4. The services “Digital Product Sites” as well as “Intelligent Sorting Stations” are good 

examples of new business models which connect to the product information system and 

create an added value for participating stakeholders including the achievement of 

sustainability goals. There are several other initiatives generating product sites, however 

mostly those are not based on data standards. Furthermore, there are no alternative 

solutions providing product ID powered sorting solutions. 

4.3.1.2 Reference Architectural Model Industry 4.0 (RAMI 4.0) 

The “Reference Architectural Model Industry 4.0” (RAMI 4.0) provides a common language 

within the Industry 4.0 context to improve interoperability and enable communication among 

all stakeholders (BMWi 2017). It is not a database or visualisation tool with specific information 

requirements, but a model that enables the structured description of Industry 4.0 assets over 

their lifecycle. Assets are any kind of physical products or components as well as intangible 

assets like documents, plans and other objects that can be represented as data. RAMI 4.0 is 

developed for manufacturers to gain a detailed insight into the interconnection of the 

production of the products. 

As shown in Figure 32, the data model has three dimensions: the y-axis comprises six layers that 

describe the physical and digital aspects of the asset. The layers must be respected when 

describing a product; for example, the concept comprises an identification layer, so products 

must have an identifier. Also, potential product information is allocated here. Specific standards 

are generally not defined, the choice of stored data points as well as suitable languages, formats 

and software is left to the respective data owner. The data owner is also responsible for ensuring 

that the data is correct and usable for the user. The second dimension describes the life cycle 

stages until the manufacturing stage. Downstream value chain stages like the use or end-of-life 

stages are not considered but could potentially be included. The third dimension defines 

hierarchy levels relevant to Industry 4.0 interconnectivity, which is not applicable to consumer 

products as such but can potentially be extended to other product groups. 

Figure 32: Reference layer model “RAMI 4.0" with product relation  
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Figure 33: IMDS components  

 

(source: IMDS 2021) 

All materials present in finished automobile manufacturing are collected, maintained and 

archived based on the modular principle. The documentation allows to store all information 

which might become regulated in the future. Modules follow specific information requirements 

to meet compliance in the automotive industry (e.g., identification of at least 90% of the 

substances in the material). Generally, the modular principle enables suppliers to make their 

information available cross-sectionally to all their customers. The material information is not 

limited to one specific sector. Other legal information requirements could be implemented and 

therefore the IMDS system is potentially applicable to other product groups. Data quality control 

is performed automatically and manually: The system itself automatically checks if mandatory 

fields are filled in, to some extent it performs checks regarding the contents of fields (e.g., double 

entries) and on material composition. However, the obligations and responsibility are with the 

creator and receiver of the data sheet. The IMDS system supports the data quality control by 

pointing out where human investigation is necessary. Data security is covered with a multiple-

layer model of security aspects: physical and network environment protection (by firewalls and 

server encapsulation), hardware and operating system, database and application security by 

redundancy as well as all access and authorization processes. 

What can be derived from the IMDS system in reference to the development of a product 

information system? 

► Standardisation: Data sheets follow a predefined structure but allow for customisation. 

► Data exchange: Bidirectional communication between manufacturers and suppliers is 

supported: 

 The information management is based on a modular system where suppliers can add 

their modules with data that they would like to share. 

 Top-down requirements for information can be added by manufacturers. 

 The multi-language feature facilitates communication additionally. A completely 

interoperable Chinese equivalent to IMDS is also available. (Neumann 2021) 

► Data storage: IMDS is a centralised cloud solution. So, it is an excellent blueprint for a 

centralised solution approach. 
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► The IMDS system is built on standards that ensure a high quality of information, data 

governance and convenient usage. Thus, it is widely trusted and used by suppliers and 

manufacturers. 

► There is a useful capacity building infrastructure in place to support the different 

stakeholders.  

► The system is usable free of charge for the suppliers and financed by the OEMs of the 

automotive industry. 

4.3.2 Integration of selected systems 

Relevant product information data is currently stored within different available systems. It 

would be beneficial to integrate them to minimise hurdles in implementing the product 

information system.  

The selected systems however are structurally rather different. While some rely on 

decentralised data storage, others are centrally organised. So far, there are no standardised 

interoperable interfaces for exchanging information between the different systems. The 

circularity.ID has a central data storage that can be accessed through an API, allowing different 

stakeholder groups to provide and use data. The PCDS relies on distributed data storage on site 

of the data owners. KEEP has a decentralised storage plan that allows either the producer of the 

data or the traceability system provider to store the data. IMDS has a complete centralised data 

storage system. This comparison is also shown in Table 33 . Additionally, access management is 

handled in different ways: While for example on the circularity.ID platform, different predefined 

roles with different access profiles exist, RAMI 4.0 allows to define the access on a project basis.  

These different approaches for data storage and access management result in the challenge to 

combine the systems. To overcome this challenge and reach interoperability between the 

systems, at a minimum, standardised interfaces have to be built to enable data use. Furthermore, 

access management needs to be unified across systems. 

The data sets used by the system providers are partially similar in the selection of the 

information attributes. However, the data sets are not readily transferable. For example, PCDS 

uses true/false questions as its basis, thus this information is not transferable to any systems 

that require exact data. An example for the true/false questions is: “A product composition 

disclosed at the defined threshold is publicly available. - Choose True/False”. The vocabulary, 

syntax and semantics need to be standardised or sufficiently unified that a translation between 

the different systems is possible at least for the mandatory product attributes. Existing 

standards should be used and aligned. Where they overlap, it should be defined which ones have 

priority. Integration opportunities of the systems highly depend on the technical infrastructure 

of the product information system that is to be developed. For example, if a central data storage 

solution is desired, the information would need to be copied from all the different systems to the 

central storage, possibly via standardised interfaces. However, this creates data redundancy 

which is a hurdle for updatability of the data. If, on the other hand, the system is decentralised, 

there could be options to link to data from different sources without the need to copy them. Data 

stored on specific platforms such as circularity.ID or IMDS could be connected without having to 

change the storage location or the established processes. 

Where applicable, the different systems could have different roles in a new product information 

system. The KEEP system and the circularity.ID platform, which are designed to store and 

provide data relevant to the circular economy, could be expanded to become a storage provider 

of the information system: They could offer standardised data storage and a harmonised access 

management system as service providers in a decentralised structure. The data in the system 
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could additionally include links to PCDS data (stored in the PCDS system) to give high level 

information about circularity and sustainability (as yes/no or threshold values). These could 

include data about recycled content.  

The product information system could also enable additional services: The circularity services 

that circular.fashion provides (product sites for consumers, intelligent sorting stations) could be 

integrated to a decentralised system and make use of data from different data sources. +ImpaKT 

could provide a service to exact data into usable abstract PCDS information using their 

established processes and offer auditing. 

A more comprehensive examination of the possibilities of using different currently existing 

product information systems is described in chapter 4.4. 

4.3.3 Discussion and conclusions 

As the different systems are historically grown, have different business models and target 

different sectors and user groups, they use various approaches for the aspects defined in chapter 

4.2. As of now, each system uses a different data standard (or, with RAMI 4.0, no data standard at 

all) and different identifying technology. While some have a rather centralised data storage, 

others use decentralised or even distributed storage. The data carriers, access management and 

ownership approaches also differ. While in some aspects, such as identification, multiple 

approaches can certainly be allowed and combined, in other aspects, such as exchange formats 

and access management, stricter standards need to be applied to enable interoperability. The 

standards to build a product information system can combine approaches from different 

systems and organizations. Each analysed systems implements different aspects of the product 

information system but as of now no blue print solution for all aspects is developed.  

The systems examined provide learnings for the different aspects:  

► Standardisation: Standardisation for several aspects of a product information system are 

needed. The circularity.ID Open Data Standard, provides one piece for the most relevant 

product information for apparel. The PCDS is a standard to provide circular product data on 

a high level for multiple industries. Like IMDS, the system should also be designed to allow 

modular customisation and addition of further data points. RAMI 4.0 delivers a framework 

that allows using different standards in one system.  

► Data exchange: Bidirectional communication between manufacturers and suppliers can be 

beneficial to support top-down requirements for information that can be added by 

manufacturers as in the IMDS system.  

► Data carriers: The requirements for data carriers should be tested with the stakeholders 

that will need to use the data for their role in the circular economy. For the circularity.ID 

platform for example, data carriers were tested with sorters and consumers.  

► Identifiers: The circularity.ID identification system supports different identifier schemes 

and identification on product model, variation or item level which is beneficial to enable 

different use cases for different product types. Therefore, it could be used as the basis to 

develop an identification system that is applicable across sectors.  

IMDS shows that a central data storage is feasible and trusted for a whole industry. To reach this 

trust level, they rely on standards that ensure a high quality of information, data governance and 

convenient usage. However, the automotive industry is an industry with a small number of 

OEMs which dominate the global market. For that reason, it is easier to force all suppliers to 

participate in such a central system. Most other industries have a different structure with more 
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OEMs. The circularity.ID also currently relies on a centralised data storage. One might conclude 

that a central repository would be preferable. However, the fact that these systems are already 

used and trusted, actually strengthens the case for a decentralised system; each stakeholder 

could stay with the data platform they already know and trust. There are several measures that 

each system must take to achieve the interoperability required to become part of this 

decentralised system, yet by doing so they can remain relevant as service providers in the 

product information system and retain their customers. RAMI 4.0 in reduced scope such as DPP 

4.0 could be reference architecture for such a product information system. Further aspects 

including data standards need to be defined to complement the RAMI 4.0 reference architecture. 

Takeaways for analysis of selected systems 

► Different approaches are used by the different systems on the market for each of the aspects 

of a product information system due to their different business models and target sectors and 

users. 

► Each system provides aspects which can be used for e product information system.  

► While for some aspects, the different approaches can coexist and be used interchangeably, 

others, such as exchange formats and access management require a harmonised solution that 

platforms need to adapt to become service providers in the product information system. 

► Though several systems rely on centralised data storage, this should not be taken to mean that 

centralised storage is favourable for a product information system. Instead, the fact that these 

systems are already used and trusted advocates for a decentralised system, where 

stakeholders can keep using the data platform they already know and trust. 

4.4 Matching identified information barriers with available data sets 

The following section evaluates available information sources that are potentially suitable to 

meet the stakeholder information demand.  

Part A of this study focuses on describing and evaluating the information requirements outlined 

in legal acts. It analyses gaps and barriers using objective criteria. These criteria assess three key 

aspects: the presence of the information requirement in legislation, its availability from the 

obligated stakeholder, and its usability for the target stakeholder. Building upon this analysis, 

the study identifies five specific categories of information gaps and barriers as follows: 

► Legal information gap: The information requirement does not exist, e.g., due to exemptions.  

► Availability gap: The information requirement does exist in legislation but is practically not 

provided or available. 

► Accessibility barrier: The information requirement exists and is available but cannot be 

accessed. 

► Format barrier (interoperability): The information requirement exists and is available but 

not in a useful format. 

► Granularity barrier: The information exists, is available and can be accessed but is not 

specific in its level of detail or can be too detailed or too aggregated.  

These gaps and barriers were identified primarily regarding information requirements related 

to material, product design and service and circularity. To create a product information system 
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with fully available and usable data sets and full interoperability, these barriers must be 

overcome.  

The legal information gap can only be solved with stricter and more comprehensive regulations. 

Voluntary approaches may help to bridge the gap until these regulations will come into force, 

but they cannot replace them.  

Availability gaps should be closed by improving enforcement and education on the necessity of 

the information. Voluntary approaches like the circulartiy.ID, IMDS, or ToxFox53 can assist 

specific in the process of making more data available by demonstrating the need for the 

information, providing a platform to store them and offering support in the gathering of 

information.  

The barriers identified in Part A concerning accessibility, format and granularity can be 

overcome by storing information in voluntary data platforms on condition that they are 

accessible and interoperable and store the information at the right level of granularity. 

4.4.1 Possibilities of using data from existing systems 

Since product information is already available in various databases at the companies or on 

online platforms, these databases could be considered as sources. The information in the 

databases could be transferred or linked to fill information gaps. The following requirements 

were identified for a system to be usable as a data source to fill information gaps: 

1. Granularity 

Information needs to be product model, batch or item specific. Statistical information 

e.g., on material streams of the industry is not sufficient to fulfil the information 

requirements that arise e.g., from repairers or recyclers. They need information at least 

on product level. 

2. Accessibility 

A minimum subset of the information access needs to be free of charge. If automatable 

use cases such as textile sorting should be enabled, there needs to be a download 

function or API to access the database as a machine user. Information that is only 

accessible through a human interface such as a website cannot be automatically 

processed to become part of the product information system.  

3. Interoperability 

In order to provide interoperability, documentation of the dataset and access 

possibilities needs to be openly available. Additionally, a non-proprietary data format is 

necessary. 

The search on potential data sources is based on generic web search, websites, software and 

communities. A detailed breakdown of the findings including links to the data sources can be 

found in the table in Annex 6 (Database - Information Sources). Summarizing the analysis, for 

almost all data points identified as having limited availability in Part A, at least one voluntary 

data platform exists that provides for the storage of that data point. Exceptions to this are 

durability test results, usage history and repair history.  

However, the possibility to store datapoints in specific databases inherently does not overcome 

the barriers described. Table 34 reflects the limitations of the data sources in terms of 

 

53 ToxFox (https://www.bund.net/themen/chemie/toxfox/) is a Smarthone app by the BUND that is 
designed to enable consumers to gather information about hazardous substances in products. It utilises 
the legal obligation of manufacturers to share data on hazardous substances on consumer request, stores 
the information and makes it freely available to its users. in the context of the project, a Europe-wide 
database under the name AskREACH is also being established. 

https://www.bund.net/themen/chemie/toxfox/
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granularity, accessibility and interoperability. Material information coming from e.g., raw 

material information systems, Minerals4EU, etc. (primary materials) or urban mine platforms 

(secondary materials) are publicly available and well documented but not linked to product 

models or variations. To enable the goals of the different stakeholders in the circular economy, 

averages per product group are however not sufficient. The demanded information, e.g., on 

recycled content, material properties and full material declarations needs to be linked to a 

specific product so that the information can be used e.g., to prepare suitable feedstock for 

recyclers. 

The SCIP database potentially provides the functionality to link substances of very high concern 

to articles and complex objects (products). Although this is mandatory, it is not always applied in 

practice, resulting in data gaps. (Oertel et al. 2018) Furthermore, the information demand is not 

only on the SVHC content but the full material declaration. Another limitation of SCIP is the 

interface (API) which allows the user to write data automatically but does not provide a 

download or reading endpoint to access information. 

The EPREL database has similar functional and technical characteristics as SCIP and both were 

established due to legislative initiatives on the European level. While SCIP contains cross-sector 

material information, EPREL contains technical, design and service information as well as a 

comparison function for electronic products as mandated by the 2017 Energy Labelling 

Framework Regulation. General company and product information as well as functional and 

technical specifications are useful to determine the field of usage as well as supplier details (if 

provided). 

Table 34: Overview of suitability of different possible data sources 

Data source Granularity Accessibility Interoperability 

Public websites/database 
Material data (primary raw 

materials): Raw Material 

Information System (RMIS), 

Minerals4EU, Exiobase/Panorama 

Material data (secondary raw 

materials): Urban mine platform 

(UMP)  

Circularity data: 

European Platform on Life Cycle 

Assessment (EPLCA), ProBas 

No relation to product 

models. Average 

material composition 

per category 

Public, can be 

downloaded or 

accessed via API 

Documentation and meta-data 

available, non-proprietary 

format 

Public websites/database 
Material data: SCIP 

General and technical data: EPREL 

Product or  

component variant  

Public,  

write-only API 

Documentation and meta-data 

available, non-proprietary 

format 
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Commercial software/database 
Enterprise or life-cycle data:  

ERP, PLM, PIM systems  

Environmental assessment (data):  

Ecoinvent, GaBi, Simapro  

Potentially product 

model, batch, variant, 

item 

Non-public or 

commercial,  

can potentially be 

made available 

Potentially yes (manufacturer 

own interest for reliable data, 

documentation and 

interoperable data-format) 

Websites 
Sector specific data:  

GSMarena, areamobile, Open 

Repair Alliance 

General, technical, material and 

circularity data: 

Price comparison websites 

(idealo.de, geizhals.de), Websites 

of labels, retail platforms 

Product model or 

variant 

Public, 

cannot be 

downloaded 

automatically  

No documentation, reliability or 

data-format unknown 

Large enterprises often use information systems for enterprise resource planning (ERP) and 

product lifecycle management (PLM) or product information management (PIM). Such systems 

do not constitute databases with publicly available data, but rather a software to manage 

company individual data on product and enterprise level. PLM and PIM systems focus on the 

management of assets (products) by gathering accurate and complete product information e.g., 

technical specification, lifecycle information and metadata. The software does not limit the type 

or amount of information but will rather be adapted to the information demand of the individual 

company. The underlying software assembles the data from various internal and external 

sources and manages data transactions by access management. However, the information 

included in such systems is non-public, but can be made accessible individually to specific roles 

or stakeholder groups. Thus, it holds great potential to collect and distribute the relevant data if 

demanded by the company. Such systems could potentially become part of a decentralised 

product information system by standardising interfaces and access management systems. In this 

way, data can be stored in the form that companies are used to, processes would barely have to 

be changed and the data could still be made available in the desired form. However, the 

precondition is that various PLM and PIM systems are adapted to the standardised formats and 

access management. With current systems, interoperability is not available. 

Other sources of information include publicly accessible websites like retail and product 

comparison platforms or domain and community driven websites. These allow to look up single 

products or search for them. Depending on the website, retailer and product some information 

are available like the product category, type, description, attributes, sustainability certificates 

and warranty information. Other information e.g., on recycled material, staple fibre length or 

disposal instructions are rare. This reflects the disadvantage of information from public 

websites: their quality is heterogeneous concerning availability, granularity and interoperability 

but also language, semantic and accessibility (e.g., information in pictures). Furthermore, data 

can usually not be downloaded as datasets or accessed via an API. 

4.4.2 Strategy for closing information gaps 

In Part A of this project, information gaps are defined as information that is needed by the 

stakeholders in the context of the circular economy for which no legal requirement for 
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disclosure exists. A list of information gaps has been gathered from currently applicable 

legislation. In chapter 4.4.1, an analysis has been conducted on currently used product 

information sources. It was analysed how they could be used to fill the information gaps. The 

analysis shows that for most data points required, there are storage systems that already allow 

users to store the information. However, since there is no legal obligation for data providers to 

store this data, there is no guarantee that the data of a certain product is available or accessible. 

Additionally, a large percentage of the available information is either not accessible or requires 

substantial effort for gathering and data quality control. Barriers of inaccessibility and unusable 

formats can theoretically be overcome by adapting the systems. If available datasets are to be 

used as part of a product information system, a revision of the data platforms is needed to 

harmonise access possibilities and data standards. Unavailable data, however, cannot be 

overcome.  

4.4.3 Discussion and Conclusions 

In conclusion, some of the information could be gathered from voluntary data management 

systems, but as long as the data is not legally mandated, the information gaps cannot reliably be 

filled with any of the systems examined. There are two strategies to deal with currently 

unavailable data:  

Legislation can be amended to require provision of a minimum data set that needs to be 

available and accessible for specific stakeholders and includes all the required information. 

Strategies and possibilities will be examined in Part D of this project.  

An alternative approach, that could potentially also be used to bridge the time until the 

legislation comes into effect, is to use average or estimated data. For this approach, generic data 

from lifecycle assessment databases, secondary sources, standards or simple estimations could 

be used as a basis (e.g., ProBas). If this kind of average and estimated values are used, they 

should be clearly marked as they have a lower information content. In cases where the correct 

value is crucial (e.g., because a certain material could damage recycling technology), the 

products should be excluded. Also, no certification should be made based on such numbers. 

However, it is questionable if it is worth investing time in such a bridging solution as the other 

approach can build up on pre-work and therefore could be achieved in a reasonable time. 

While the requirements for the DPP are still being developed, the existing systems can of course 

continue to be used to the usual extent. The authors consider the effort to add any missing 

information fields to be justified. They would however advise against investing in the 

harmonisation of e.g., access management as long as no clear requirements are given. 

 

Takeaways for closing information gaps 

► To qualify as a source to close information gaps, product information systems need to fulfil the 

requirements of granularity, accessibility and interoperability.  

► Additionally, the information needed to close the gap needs to be mandatory in the system 

and all products need to be registered.  

► Since these requirements are not met by any of the systems, closing information gaps should 

not rely on existing voluntary product databases.  
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► Strategies for closing information gaps are to either mandate the data by legislation or use 

average or estimated values instead. The latter approach results in less information content, 

so that certain conclusions cannot be made from the data.  

4.5 User profiles and access right management 

In this section, role profiles for access management are proposed for five specific stakeholder 

groups in the textile and in the electronics sector. The proposal for specific roles and their access 

rights based on the theoretical and technical discussion of access management in chapter 4.2.6. 

Implementation should be based on the results presented there.   

To structure the data usage rights, the four roles data source, data owner, data custodian and 

data user have been defined as described in Table 35. For each particular attribute, data source 

and owner have full access for reading and adding data. In case a product dataset has multiple 

data sources for different attributes, the sources only have read and add access to the attributes 

that they contribute. The option to update existing data can be given to data source and owner if 

needed; however, some approaches that prioritise integrity do not allow updating of data in 

general. Data custodians are usually the platform providers that ensure accessibility of the data. 

They can be given limited read access by the data owner. As providing a data platform is a 

facilitating role, it is disregarded in the further analysis. The data user also has limited read 

access to the subset of data needed for their role in the circular supply chain.  The report 

concentrates on the role of the data user for the different attributes because this role is 

particularly relevant when it comes to developing user profiles based on the need-to-know-

principle. Moreover, the question of ownership has yet to be clarified as described in chapter 

4.2.5. 

Table 35: Usage rights of different roles in the product information system 

ROLE READ DATA ADD DATA UPDATE DATA 

Data source Full access Full access Depends on approach 

Data owner Full access Full access Depends on approach 

Data custodian Limited access - - 

Data user Limited access - - 

The allocation of these roles is based on the results of Part A and Part B, where information 

demands of different stakeholder groups were identified. A table was created to map the data 

requirements to the different stakeholder groups (see Annex 10).  

Some of the data requirements defined in the previous analysis leave room for interpretation. 

For further research, a survey was sent out to the advisory board of the project. Results of the 

survey can be found in Annex 7. The results of these analyses are used as an overview and basis 

for further investigation; however, it should be noted that the scope of the workshop and 

surveys does not allow for representative statements about the individual user groups.  

A heuristic approach was chosen to bridge the missing information. Based on the information 

received and the researchers’ experience in building product information systems, the 

researchers developed a proposal for the specific roles that stakeholder groups have for the 

different attributes in the system. For this proposal, five different actor groups are taken as a 

basis for the analysis (see Table 36): Producer and distributer in the design phase, producer and 
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distributors in the supply chain, consumers and consumer-related stakeholders, repair and 

waste treatment as well as public and civil stakeholders.  

Table 36: Actor groups and corresponding stakeholders 

Actor Group Phase of Lifecycle Corresponding Stakeholders 

Producer and distributor Design phase Product developers, designers, manufacturers 

Producer and distributor Supply chain Raw material producers, importers, product 
manufacturers, suppliers, distributors, retailers 

Consumers and 
consumer-related 
stakeholders 

Use phase Consumers, consumer organizations, consumer 
protection 

Repair and waste 
treatment 

Use phase; End-of-life Repair companies, upcyclers, used goods dealers, 
waste disposal companies, waste treatment 
technology, producers of secondary raw materials 

Public and civil 
stakeholders 

Across the whole 
lifecycle 

Procurement bodies, certification bodies, market 
surveillance authorities, scientific and political 
authorities, civil society actors 

 

Since the concrete information requirements of the individual roles may differ (for example, 

market surveillance authorities may have different information requirements than certifiers 

though both are public and civil stakeholders), the approach chosen was to use specific 

representative roles per actor group, rather than the group itself, as the basis for developing the 

role profiles. In this work, the corresponding five role profiles are exemplarily developed, 

validated, and presented. A similar approach can be taken for other role profiles. Should very 

similar or identical information requirements indeed arise for larger groups of actors, the role 

profiles could then be subsequently combined, or continue to co-exist, in order to simplify future 

changes per role profile.  Stakeholder groups were chosen that represent the different phases of 

a supply chain with different information requirements, as listed below. In the proposed user 

profile model, the role of the data user was specifically analysed. 

Textile: 

► Producer and distributor / Design phase: Product design/Development 

► Producer and distributor / Supply chain: Material producer 

► Consumers and consumer-related stakeholders: Consumer 

► Repair and waste treatment: Textile sorter 

► Public and civil stakeholders: Certifier 

Electronics: 

► Producer and distributor / Design phase: Manufacturer/Designer 

► Producer and distributor / Supply chain: Material Producer 

► Consumers and consumer-related stakeholders: Consumer 

► Repair and waste treatment: Recycler 
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► Public and civil stakeholders: Certifier 

The proposal for role based access management was subsequently put to the test and refined in 

the course of the project within the framework of the demonstrator front-end. To create a 

comprehensive access management system based on the need-to-know principle, in which all 

stakeholder groups only have access to the information they need to realise their role in the 

circular economy, a large-scale stakeholder survey is necessary that exceeds the scope of this 

report. This comprehensive survey should also include the levels of detail and protection that 

the data points should have in the system. 

4.5.1 Demonstrator front-end 

The demonstrator front-end has been built to show stakeholder groups a potential front-end of 

the product information system and receive concrete feedback for it. The demonstrator builds 

on the previously presented access management. It comes with separate views for the five 

different user groups based on the need-to-know principle. For a clear overview, the information 

requirements have been divided into categories which are displayed as individual pages of the 

front-end. The mock-ups for textiles and electronics were created using the tool Figma. They 

were shown to representatives of the different user groups in the format of workshops where 

they could click through the demonstrator and leave feedback on questions.   

The final stage of research involved semi-structured user research interviews with five expert 

stakeholders working in consumer organisations, a certifier material production, sorting and a 

large textile brand. Users were asked to explain their thinking out loud while using the FE 

Demonstrator prototype. The semi-structured format included both prepared and unprepared 

questions and provided a way to ensure comparable results while still allowing for probing of 

user feedback to allow discovery of insights.  

This section describes the final design of the demonstrator after the workshops and interviews 

as well as further results and findings of the workshops and interviews. 
4.5.1.1 Design 

After collecting feedback on the data fields required by different stakeholder groups, these fields 

were then organised into categories by clustering and theming. An iterative process was 

followed with different data fields being adjusted and moved to other categories following 

feedback throughout the workshop and interview phase, also integrating feedback within the 

project team. The categories themselves were also renamed and edited throughout the process 

based on participant and expert feedback. A comparative overview of the initial suggestion 

versus the final results can be found in Annex 11.  

Initially, the categories were developed separately for each product to weigh during research 

whether there were similarities or necessary differences between the two different product 

types. A good example of this is the Usage and History page which appears in the fridge but not 

the T-shirt prototype due to the expectation that a repair history is more useful for a fridge than 

a T-shirt. Differences between the two prototypes are rooted in the different information 

requirements that stakeholders stated throughout the project.  

This list gives an overview of the data allocated in the different sections of the demonstrator. 

Screenshots of the different pages can be found in Annex 12. 

► Product overview  

The Product Overview provides the basic details of each product, including product images, 

identifiers, brand information and product categories. Some of the information is repeated 

from other categories to display the most important information at a glance. For the 
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Figure 34: Screenshot - product overview page of the t-shirt demonstrator a. Global navigation b. 
Top bar with main product information c. Product identifier 
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Figure 35: Screenshot - product overview page of the refrigerator demonstrator a. Global 
navigation b. Top bar with main product information c. Product identifier 

 

 

4.5.1.2 Results 

In the stakeholder workshop, more than 90% of users stated that they could successfully use the 

interface and that it was easy or very easy to navigate. There were delays for some users in 

loading the Figma prototype/Useberry survey and these negatively affected the record metrics. 

In general, users were able to navigate around the interface and find information easily. Some 

information was too detailed or technical to be well understood for consumers. More context or 

data for comparison was requested to help with understanding. Consumers expected a quick 

understanding of how sustainable a product was without having to sacrifice access to detailed 

information. They wanted to know how they could trust the information. The details provided a 

certain level of trust. More general information raised suspicion of greenwashing. Users 

(particularly consumers) wanted traceability through the supply chain and sought more 
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Figure 36: Heatmap analysis – Mouse user interaction is colour coded (red = most clicked areas) 

 

4.5.2 Insights to user group results 

Within the stakeholder workshops, the participants were asked questions on how usable they 

found the prototype, what additional data they would request and further ideas they might have. 

This chapter summarises the results by user group.  

4.5.2.1 Certifiers/Market surveillance 

The sustainability and circularity section was the most relevant for the Certifier and Market 

Surveillance user group. Participants generally had a positive assessment of the amount and 

detail of the information provided but there were some concerns regarding the clarity and 

presentation of the information provided. For certifiers, it was important that sources of data 

were also displayed and there should be a clear distinction between primary and secondary 

information. Participating certifiers sought more information on the traceability of the supply 

chain with specific information about resources and materials used at each stage. Information on 

durability and chemical use were also important to market surveillance representatives. 

Additional data requests: Participants suggested the following additional data: purchase date; 

allergenic material details; where to find spare parts (like zippers and buttons); transportation 

methods; a list of Substances of Very High Concern (SVHC); data source information; traceability 

information. 

Takeaways: To ensure users understand the relevance of technical information, data should be 

presented with reference to the overall scale used for assessment and could be compared to 

other products or industry averages.  

4.5.2.2 Supply chain/Manufacturers/Brands 

Participants in the Supply Chain and Brands user group would benefit from the ability to 

compare product scores with others in the same category. The use of average comparison scores 

could help provide context to the data provided. Overall, the sustainability scores were viewed 

as lacking context. Participants appreciated the Life Cycle Assessment (LCA) values but sought 

more details about the method used and an indication of the significance of each value. The 

inclusion of repair information and manuals was highly rated.  
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► Maintenance and care information  

Particularly in regard to the fridge version of the prototype, the addition of information that 

would help a consumer to correctly maintain and care for their appliances and ensure 

longevity would help consumers, especially since user manuals are often long, lost or 

ignored. 

► Levels of application 

Stakeholders also sought further clarity and distinction between the attributes that applied 

at the component or material level and those that applied to the product as a whole. 

4.5.3 Aggregation and comparison of data 

Several participants mentioned the need to access data based on aggregated values across 

industry and product categories. The use cases for this information differed by user profile. For 

market surveillance representatives and consumer associations, viewing averages, min-max 

ranges and trends across data would be useful. Waste operators and recyclers need to have the 

ability to calculate information across multiple items within a category, such as all t-shirts or 

items under a specific WEEE collection category. This information would allow for more 

informed decisions in regard to recycling and waste management. Consumers sought context to 

understand the significance of individual product data. 

The ability to, both, evaluate individual products in terms of sustainability and environmental 

impact and compare products and gather large-scale data was recognised as one of the key 

advantages of the product information system. And the requirement itself of requiring extensive 

information was seen as a way to encourage manufacturers to improve practices.   

4.5.4 User roles and access rights proposal  

Based on the results of this project, a proposal for user profiles was developed as shown in Table 

37 (T-Shirt) and Table 38 (refrigerator).  

Table 37: Categories and Attributes shown per user group for textile products 

Category / Attributes shown Consumer Certifier Sorter / 
Recycler 

Brand Supplier 

Product Overview 
- Brand Name 
- Product Identifier 
- Country of Manufacture 
- Size 
- Weight  
- Fit  
- Year of Sale 
- Colour 
- Category 
- Price 
- Type 
- Material Composition 
- Product Image 
- Product Description 

x x x x x 

Materials and Composition 
- Category 
- Composition 
- Country of Production 

x x 
+ Safety 
Data Sheets 

x 
+ Safety 
Data Sheets 

x 
+ Safety 
Data Sheets 

x 
+ Safety 

Data Sheets 
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Category / Attributes shown Consumer Certifier Sorter / 
Recycler 

Brand Supplier 

- Recycled Content 
- Colour 
- Water Properties 
- Material Durability 

     

Service 
- Care Instructions 
- Take-back and Return 
- Repair and Disposal 
- Service Finder 
- Contact 

x  x x  

Sustainability and Circularity 
- Sustainability Performance 
- Sustainability Certificates 
- Compliance with Restricted 

Substances List 
- Product Durability Results 
- Life Cycle Assessment (LCA) 

/ Product Environmental 
Footprint (PEF) 

x x x x x 

Table 38: Categories and Attributes shown per user group for electronic products 

Category / Attributes shown Consumer Certifier Sorter / 
Recycler 

Brand Supplier 

Product Overview 
- Model Identifier 
- Overall Dimensions 
- Total Volume 
- Annual Energy 

Consumption 
- Energy Efficiency Class 
- Product Identifier 
- Price 
- Sustainability Performance 
- Sustainability Certificates 
- Product Image 

x x x x x 

Product Specifications 
- General Product 

Parameters (EPREL) 
- Type (EPREL) 
- Compartment Parameters 

(EPREL) 
- Light Source Parameters 

(EPREL) 
- Additional Information 

(EPREL) 
- Suppliers (Name and 

Address) 
- Product Image 
- EPREL Information 

x x 
 

x 
 

x 
 

x 
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Category / Attributes shown Consumer Certifier Sorter / 
Recycler 

Brand Supplier 

Materials and Composition 
- Hazardous Substances 
- Recycled Content 

x x 
+ Material 

Declaration 

x 
+ Material 

Declaration 

x 
+ Material 

Declaration 

x 
+ Material 

Declaration 

Usage & History x x x x  

Service 
- Updates 
- Warranty 
- Repair and Disposal 
- Take-back and Disposal 
- Manuals 
- Parts and Components 
- Contact 

x  x x  

Sustainability and Circularity 
- Sustainability Performance 
- Sustainability Certificates 
- Life Cycle Assessment (LCA) 

/ Product Environmental 
Footprint (PEF) 

x x x x x 

4.5.5 Discussion and conclusions 

Despite initially quite different role profiles, in the end the information to be presented per 

category is the very similar. Finally, the role profiles only differ in that some categories are not 

available for some profiles and that certain details of material composition are hidden from 

consumers. Interviewes had access to the role profiles of all roles during the interview process. 

This might have influenced what people envisioned for their own access to information, so the 

profiles aligned during the process. While this is an advantage for standardisation and technical 

feasibility, it might unintentionally break with a strictly applied need-to-know principle. If the 

information envisaged turns out to be worth protecting for information owners, the information 

requirements could be re-evaluated in a different process. 

In the stakeholder interviews, it was clear that access to different points of information differs 

between different companies and not only between industry roles. Different brands, for 

example, will have access to different information and large companies may have scaling issues 

in implementing new information requirements that smaller companies do not.  

It is important to note that the FE Demonstrator was designed in a modular way to allow for the 

absence of some data. This ensures a flexible interface that can communicate available data 

while being able to scale in time as available data increases. 

Stakeholders agreed that while the information presented in the FE Demonstrator represented 

an ideal state and not a current application, the information required of such a system should 

start small and be incremented over time. This would not only allow stakeholders to adjust to 

these information requirements but also provide the ongoing testing and evaluation of any 

future version of a Digital Product Passport (DPP). 

To meet the requirement of the different user groups to have comparative values on a certain 

product group available, the registry described in chapter 4.2.3.6.1 can be considered. By 

entering the product data (or corresponding links to standardized data sources) in a central 

registry, such comparative values can be derived. 
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Stakeholders were asked for their views on whether the Demonstrator met the expectations of 

what a DPP might look like. While most said it did, one stakeholder from the textile industry 

pointed out that the Demonstrator was much more than the expected “basic product sheet” and 

instead showed how a DPP could provide comprehensive information about a product.  

While consumers requested a quick understanding of how sustainable a product was, they were 

also suspicious of greenwashing and did not want to sacrifice access to more detailed 

information. This could potentially be complied by hiding the more detailed information in a 

“details” page that can be accessed by the consumers, without overwhelming the with the details 

on the front page.  It could also be considered to break up the uniform product overview and 

customise it more to the different user groups, so that customers are presented more abstracted 

information compared with other user groups.  

Takeaways for user profiles and access right management 

► Information requirements should be examined for each different stakeholder group. However, 

in the process of defining the user profiles, it became apparent that any user profiles will 

include quite similar information. It can still be beneficial to define the requirements per user 

group as this allows for later adjustments. 

► User roles for five user groups from the textile and electronic sector are proposed in this 

report based on non-representative stakeholder research including workshops and a survey as 

well as on experience and knowledge of the researchers.  

► For consumers, there is a tension between the desire to get an overview of the information 

and sustainability of a product immediately and the need to be able to access detailed 

information to verify the sustainability promises. 

► Comparative values and industry ranges were requested by several user groups. In this 

respect, the idea of a registry should be considered again and directed accordingly. 

4.6 Summary and conclusions 

This chapter summarises the investigations of Part C of the project, indicates limitations and 

draws conclusions. 

4.6.1 Summary: Product Information 4.0 concept 
In the following, the different aspects identified as relevant for building the technical 

infrastructure for a product information system are revisited. The key points of the analysis are 

summarised and, where appropriate, recommendations are concluded. 

4.6.1.1 Vocabulary, ontology, taxonomy 

Standardization of data serves two main objectives: achieving technical interoperability and 

enhancing understandability for users. Ideally, a fully standardized vocabulary spanning all 

industries and sectors would be desirable. Next to the vocabulary, ontology and taxonomy, 

exchange formats and circularity/environmental/sustainability claims need to be standardised. 

However, practical challenges make this scenario unlikely. 

A standardised vocabulary, ontology, or taxonomy should ideally be based on existing standards 

to ease interoperability. There is a wide range of existing standards available for different 

sectors and cross-sectorial applications. They should be extendable, flexible, scalable, consistent, 

and machine-readable. However, the availability of a wide range of standards also causes a 
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Using average or estimated data from sources like lifecycle assessment databases can also aid as 

a temporary solution. However, this data should be clearly marked due to its lower reliability. 

Critical applications (e.g., potentially damaging recycling processes) should not use such data. 

Moreover, enhancing enforcement and education is crucial to bridge availability gaps. Voluntary 

platforms can assist by demonstrating the need for information, providing storage platforms, 

and offering support in data gathering. 

4.6.1.9 User groups and information requirements 

The project team advises to assess the information requirements on a stakeholder-group level. 

Despite different initial role profiles based on the findings of Part A, a stakeholder survey and 

the experience of the project team, it became apparent throughout the interview process that 

any user profiles will include quite similar information. Role profiles differed mainly in the 

availability of certain categories and in hiding specific material composition details from 

consumers. It can still be beneficial to define the requirements per user group as this allows for 

later adjustments. Customizing information presentation for different user groups, providing 

abstracted information for consumers compared to other user groups, was considered. 

The FE Demonstrator was designed modularly, allowing for the absence of some data and 

ensuring a flexible interface. Stakeholders agreed that the information requirements should 

start small and be incrementally increased over time. 

Evaluation with the front-end demonstrator showed that the chosen format of providing 

information in different categories was useful for the users. They were able to navigate through 

the mock-up and find the information that they needed. In the stakeholder interviews, a central 

registry was suggested for entering product data, allowing the derivation of comparative values 

for specific product groups. Consumers wanted a quick understanding of a product's 

sustainability but at the same time were concerned of greenwashing; detailed information could 

be kept in an accessible "details" page to balance simplicity and depth. 

4.6.2 Limitations and need for further research 

Some aspects that have been analysed in this project are being studied in parallel at EU level, in 

various projects to work towards the concept of the Digital Product Passport. The developments 

at EU level should be taken into account when national efforts are made to develop a product 

information system. A cross-check with comparable projects could also ensure that all relevant 

sub-aspects of a product information system are sufficiently examined.  

A central question that was repeatedly raised during the expert interviews is that of costs. 

Setting up and maintaining the necessary infrastructure, as well as converting current processes, 

is associated with considerable costs. The inherent costs of the system are unevenly split across 

the value chain. Providing data potentially comes with costs for the technical infrastructure, data 

carriers and trained staff, etc. Data usage on the other hand holds the potential to gain financial 

value. A statement on the expected financial, economic and social justice effects of the system, is 

beyond the scope of this study, but an investigation is recommended by the authors. It should be 

considered that each competitor is subject to the same additional costs and that the imbalance in 

cost sharing is between parties that are not in direct competition with each other. Another 

interesting question in this regard is whether the disclosure of the data has a pro-competitive or 

anti-competitive effect and which additional business fields may open up. 

When discussing the timing of the introduction of a mandatory product information system, the 

transition time that companies need to change their current systems and processes and train 

their staff (and suppliers) accordingly should be carefully estimated.  
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An often-named request in the workshops, especially by consumers and producers, was to be 

provided with scores, ranges or comparability data within a product group. This requirement 

could be met in many different ways which have not been assessed. It should be further 

investigated which approaches serve the cause best.  

Another idea from the demonstrator frontend development is the introduction of a so-called 

service-finder. This is a tool that could be added to the consumer interface of the product 

information system and inform them about e.g., the nearest repair shop. The proposal has found 

favour in the interviews, but such a tool would require another registry where service providers 

can register. The development of this registry is not part of this project, so the tool is to be 

considered more of an ideation. 

A possible framework for further investigations could be to set up use case scenarios in which 

technical and informational requirements can be assessed in detail for different perspectives. 

For example, a small design company could be considered, that would like to make sustainable 

fashion and is therefore interested in detailed supply chain data but does not have a lot of capital 

to invest in information infrastructure. Another scenario could be a large enterprise that is able 

and willing to invest in technology and could also support their suppliers in doing so, to provide 

their customers with the product information they would wish for. A third suggested scenario 

would include a supplier from the global south that just wants to be compliant with the 

legislations and requirements that their EU customers have but has had little exposure to digital 

technology so far. 

4.6.3 Conclusions 

The research in this part of the project aims to identify available technologies and approaches 

for the technical infrastructure of a product information system. Seven aspects of product 

information systems have been identified. To enable interoperability, standards and legal 

requirements need to be defined for all aspects. Parallel developments on EU level should also 

be considered. Approaches and solutions have been presented for each of the aspects. 

► Vocabulary, ontology and taxonomy 

The product information system needs a minimum information set that meets the 

information requirements for a circular economy. This information needs to be saved in the 

system following a standard. Different standards can be allowed if it is possible to translate 

between them - for example through mapping tools. Interoperability of data standards 

across the value chain as well as cross-sectoral interoperability needs to be considered. The 

current number of different standards in the field should be reduced or prioritised. 

► Data storage 

Aligned with most expert opinions, the project team advises for a decentralised system, 

keeping existing information systems and data spaces in place and harmonising different 

aspects between them, like access management or data exchange. Data sources are likely to 

prefer keeping the control over their data and - to a certain extent - decide about access. 

Additionally, allowing different service providers in the system should facilitate more 

flexibility for innovation. The service providers can build customized solutions for their 

target groups while fulfilling minimum requirements and standards for interoperability. A 

central registry can enable additional use cases like customs or providing comparability data 

for consumers. 

► Data exchange 

Human and machine interfaces both need to be standardised. At present, there's no 

functional solution for interoperability between systems with different data standards. 
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5 Part D – Legal recommendations for the further 
development of information requirements 

5.1 Information requirements for different stakeholder groups and 
potential to close gaps through law 

This chapter reviews the information gaps that were identified in Part A of the research project 

for each relevant legal act and provides a proposal for each gap to be closed or reduced 

appropriately. The review is oriented towards the different stakeholders identified in Parts A 

and B that should be covered by / have access to information from an information system for 

their respective use-cases.  

The review shows that not all identified information gaps in relevant legal acts impact all 

stakeholders. In fact, many information gaps only affect one or two stakeholder groups. The legal 

acts are grouped into the following sections: (1) Textiles, (2) Cross-Sector and (3) Electronics. 

Within the sections, the stakeholders are named and the impact on their use-case is shortly 

evaluated. Lastly, it is evaluated whether a legal act should be amended and what consequences 

this may have.  

It was found that to close existing information gaps, introducing entirely new legal acts on a 

European level is currently (mostly) not necessary. It may be sufficient to amend existing legal 

acts (European directives and regulations) and to rely on upcoming legislative acts. In this 

regard, the European Union (EU) can rely on already existing competences (e.g., Art. 114 or Art. 

192 Treaty on the Functioning of the European Union (TFEU)) to propose amendments to the 

respective legal acts.  

Table 39 provides a short overview over the proposals for identified information gaps in 

relevant legal acts, which are described in more details below.  
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Table 39: Proposals to reduce legal information gaps, sorted by sector and information user. Recommendations shown in right column.  

Sector Legal act Information 
requirement and 
granularity 

Target 
information 
user  

Access/ 
format 

Identified gap or 
barrier 

Recommendation to reduce the identified information gap 

Textile Textile Regulation Textile fibre name 
and composition of 
each component 
(above 5-15%) 

Consumer Labels Legal information 
gap 
 
  

Recommendation:  
Amend the wording of Art. 9 (2) and (4) of the Textile Regulation, 
delete Art. 9(5), as follows:  
(1) (Wording unchanged) A textile product shall be labelled or marked 
with the name and percentage by weight of all constituent fibres in 
descending order. (New sentence) If the product is regulated by 
(name of Ecodesign Regulation), the information must be included in 
a digital data carrier, e.g., a digital product passport of the product. 
(2) (New wording) By way of derogation from paragraph 1 of this 
Article, manufacturers who employ fewer than 250 persons may, 
where it cannot be easily stated at the time of the manufacture, state 
a fibre which accounts for up to 3 % of the total weight of the textile 
product, be designated by the term “other fibers”, immediately 
preceded or followed by their total percentage per weight. The 
manufacturer shall be able to demonstrate that the complete product 
labelling cannot be easily stated. 
(3) (Wording unchanged) Products having a pure cotton warp and a 
pure flax weft, in which the percentage of flax accounts for at least 40 
% of the total weight of the unsized fabric may be given the name 
‘cotton linen union’ which must be accompanied by the composition 
specification ‘pure cotton warp — pure flax (or linen) weft’ 
(4) (New wording) By way of derogation from paragraph 1 of this 
Article fibres not yet listed in Annex I may be designated by the term 
“other fibres”, immediately preceded or followed by their total 
percentage by weight. The composition of the fibre and chemicals 
used on the fibre must be specified immediately followed by the 
information of sentence 1. 
(5) (Delete paragraph) 
 

 In addition to information about fibres used, it should be 
obligatory for manufacturers to declare chemicals and dyes used 
on fabrics.   
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5.1.1 General remarks regarding product information for a product information system 
4.0 in a circular economy 

A product information system and (digital) data carriers can improve circularity within the EU, 

provide useful information to users (incl. end-users, consumers, supply chain actors) as well as 

recycling and sorting of products in general. The relevant information should be machine-

readable and digitally accessible, but in order to protect, for example, the elderly, visually 

impaired, and/or otherwise impaired users of products, articles, substances, mixtures, textiles 

etc., digital information should not (entirely) replace physical information. Instead, a hybrid 

system is recommended. 

Some critical information must (always) be placed directly onto the product.  

► For consumers, the current mandatory information should not be extended much further 

than it already is. The canon of mandatory information is already large, stemming from, for 

example, the Directive 2011/83/EU on consumer rights (Consumer Rights Directive), the 

Directive (EU) 2019/2161 as regards the better enforcement and modernisation of Union 

consumer protection rules (Enforcement and Modernisation Directive) etc. This can already 

be overwhelming both to consumers and to actors who must provide such information. 

Additional mandatory information must (in some cases in the future) be provided under 

legislation passed as part of the European Commission Priority “A Europe fit for the digital 

age” (e.g., under the Data Act, Digital Services Act, Artificial Intelligence Act etc.) and the 

European Commission Strategy “The European New Deal” (e.g., the Energy Labelling 

Regulation, Packaging and Packaging Waste Regulation, etc.).Therefore, if more obligatory 

information towards consumers is introduced, it should be considered whether other 

currently obligatory information can be reduced or, for example, moved (solely) to a digital 

data carrier.  

► Recyclers could profit from more mandatory information to be provided to them on a 

product. Depending on what kind of product (e.g., electronics, subsets of electronics or 

textiles), information on hazardous materials such as those which fall under REACH or RoHS 

as well as detailed information on the material composition of textiles may be helpful. It is to 

be noted though, that whatever is additionally provided in writing onto a product will also 

be visible to consumers and may potentially lead to confusion.  

For clarity, all critical information should be included in the (digital) data carrier for a product 

information system as well.  

 

Additionally, non-critical information can should be included in a (digital) product passport, for 

example as follows:  

For consumers/all stakeholders, information included on the data carrier could be the 

following (see 2.2-2.4):  

► Instructions  

 about the use of a product; 

 on how to repair or care for a product; 

 on how to dispose of the product; 
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Introducing new information requirements poses the question of where to locate such 

requirements into legislation. One option would be to add information requirements (only) into 

each applicable legislation where the requirement fits well, e.g., requirements for textiles could 

be added to the Textile Labelling Regulation. This would lead to the requirements being 

scattered in different legislation applicable to a product, which may lead to confusion and poses 

the risk that relevant information may be (unintentionally) omitted from the (digital) data 

carrier and product information system.  

A better option could be the solution as set out by the Regulation establishing a framework for 

setting ecodesign requirements for sustainable products and repealing Directive 2009/125/EC 

(Ecodesign Regulation Proposal / ESPR Proposal) which leaves detailed information 

requirements for specific product groups up to Commission delegated regulations. In that 

case, manufacturers and other actors can rely on those delegated regulations to fulfill 

information requirements of the (digital) data carrier. The delegated regulations should repeat / 

include (or at least reference) information requirements that are currently only to be found in 

the applicable regulations.  

 

5.1.2 Textiles 

Currently, the EU does not have an extensive legal framework regulating textiles. One relevant 

European regulation is the Regulation (EU) No 1007/2011 on textile fibre names and 

related labelling and marking of the fibre composition of textile products (Textile 

Regulation) which addresses labels in / of textiles and fibre composition of textiles. Further 

relevant regulations are the cross-sectorial Regulation (EC) No 1907/2006 concerning the 

Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), 

establishing a European Chemicals Agency (REACH-Regulation) addressing chemical 

substances, mixtures and articles (including textiles)  Under the Directive 2001/95/EC on 

general product safety54, there is one harmonised standard for clothing which concerns the 

safety of children’s clothing (EN 14682). In practice, there are European standards (EN 

standards) relevant for some clothing and textiles. Unlike legislative acts, however, EN standards 

are not legally binding and therefore not further analysed here. 

Soon, the legal framework for textiles is likely going to change. On March 30th, 2022, the EU 

Commission published its Communication on the EU Strategy for Sustainable and Circular 

Textiles (European Commission 2022a). In the Strategy’s Annex, the EU has identified key 

actions, inter alia:  

► Mandatory performance requirements for the environmental sustainability of textile 

products; 

► Digital Product Passport for textiles with information requirements on environmental 

sustainability; 

► Review of the Textile Labelling Regulation and considering the introduction of a digital label; 

and 

► Extended Producer Responsibility requirements for textiles with eco-modulation of fees and 

measures to promote the waste hierarchy for textile waste.  

 

54 This Directive is not further analysed in this project.  
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provisions could therefore be made for legal entities which cannot be expected to have the 

required resources and / or are not able to exert the same pressure on supply chain actors 

outside of the EU as big textile corporations may have. However, as small enterprises grow, they 

may at some point no longer be in the scope of an exception of giving a full material declaration. 

In this regard, it may be useful to encourage and incentivize (e.g., through tax breaks or funding 

opportunities) SMEs to provide full material declarations. Additionally, SMEs could be required 

by law to at least adhere to some transparency requirements, such as country of manufacture, 

and the origin of raw materials. Another option which could help SMEs would be longer periods 

until strict information requirements come into force. This way, SMEs are likely to benefit from 

the fact that, until the respective requirements become applicable for them, other relevant 

actors along the supply chain (both upstream and downstream) are already familiar with the 

requirements.  

Overtime, it can be expected that even if lawmakers outside of the EU do not amend their 

legislation regarding textiles, the fact that a product entering the European internal market will 

have to adhere to strict requirements under the Ecodesign Regulation, when formally adopted, 

businesses outside of the EU will adjust to EU legislation. Otherwise, suppliers outside of the EU 

will no longer be able to distribute their products to the European internal market. It is rather 

unlikely that suppliers would forego access to the EU’s internal market instead of adjusting their 

processes and providing the necessary information.  

Much of the EU’s legislation has, already strongly influenced and will in the future influence 

legislation and businesses outside of the EU.57 One strong example for this is the Regulation 

(EU) 2016/679 on the protection of natural persons with regard to the processing of 

personal data and on the free movement of such data (General Data Protection 

Regulation) (GDPR), which is applicable in the EU since May 2018. Since then, many countries 

around the world have followed suit or are in the process of establishing and adapting their data 

protection legislation similar to the one of the EU.58 A strict regulatory framework for textiles 

and fibres may therefore lead to greater transparency and compliance within the limits of and 

even beyond the borders of the EU.  

 

5.1.3 Cross-sector  

5.1.3.1 Availability gap and legal Information gap in the REACH-Regulation 

Both (legal) information gaps and availability gaps were identified for Regulation (EC) No 

1907/2006 concerning the Registration, Evaluation, Authorisation and Restriction of 

Chemicals (REACH), establishing a European Chemicals Agency (REACH-Regulation). The 

Regulation seeks to ensure a high level of protection of human health and the environment as 

well as the free movement of substances, mixtures and articles as specified in the Regulation 

(Art. 1).59  

 

57 Cf. for example Anu Bradford, The Brussels Effect: How the European Union Rules the World, Oxford 
University Press, 2019.  
58 Cf. Sarah O’Brian, Asélle Ibraimova, The fourth anniversary of the GDPR: How the GDPR has had a 
domino effect, under The fourth anniversary of the GDPR: How the GDPR has had a domino effect | 
Technology Law Dispatch (link last accessed on Oct. 10th 2023); Anu Bradford, The Brussels Effect: How 
the European Union Rules the World, Chapter 5 (Digital Economy), p. 131 sqq. 
59 Cf. also Katja Biedenkopf, EU Chemicals Regulation, in: EU Environmental Governance, Routledge, 2021, 
Part IV.7., p. 149 sqq.  

https://www.technologylawdispatch.com/2022/05/privacy-data-protection/the-fourth-anniversary-of-the-gdpr-how-the-gdpr-has-had-a-domino-effect/
https://www.technologylawdispatch.com/2022/05/privacy-data-protection/the-fourth-anniversary-of-the-gdpr-how-the-gdpr-has-had-a-domino-effect/
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under French Circular Economy Law to introduce a Triman Symbol to packaging, came under 

scrutiny from the EU Commission in February 2023.67  

For companies, implementing a digital label or data carrier (e.g., a QR code or RFID) to packaging 

is likely to come with an initial additional administrative and financial burden. However, a more 

harmonised approach within the EU may also save some costs and effort, since some current 

requirements of individual Member State legislation may fall away.  

To avoid confusion and information overload, there should not be more than one digital label on 

packaging (or products) providing the relevant information as required by law (e.g., the 

Packaging Regulation or other (upcoming) applicable European legal acts, such as the Ecodesign 

Regulation Proposal).  

 

5.1.4 Electronics 

5.1.4.1 Usage barrier in the Ecodesign Directive 

A usage barrier (accessibility) regarding information on computers and displays was identified 

in the Commission Regulation (EU) 2019/2021 of 1 October 2019 laying down ecodesign 

requirements for electronic displays pursuant to Directive 2009/125/EC (“Ecodesign 

Regulation Displays”). The Ecodesign Commission Regulation for displays stipulates ecodesign 

requirements for electronic displays pursuant to the Directive 2009/125/EC establishing a 

framework for the setting of ecodesign requirements for energy-related products 

(Ecodesign Directive).  

Under the Ecodesign Commission Regulation for displays, for example, manufacturers must 

provide a specific marking for displays that contain cadmium content to facilitate the correct and 

environmentally sound treatment at end of life, as well as markings of plastic components 

heavier than 50g, and components containing flame retardants (Annex II (Ecodesign 

Requirements), D.). The Annex specifies that:  

for plastic components heavier than 50 g, the marking shall be “legible”; furthermore, 

some exemptions from the marking obligation are made, e.g., where the marking is not 

possible because of the shape or size or it would impact performance or functionality of 

the component;  

for cadmium, the logo “shall be clearly visible durable, legible and indelible”;  

for flame retardants, that “components containing flame retardants shall additionally be 

marked with the abbreviated term of the polymer followed by hyphen, then the symbol 

‘FR’ followed by the code number of the flame retardant in parentheses. The marking on 

the enclosure and stand components shall be clearly visible and readable”.  

In practice, there is currently no effective way to easily identify such markings on devices. In 

some cases, devices must be dismantled to optically find an applicable marking for the 

identification of the above-named materials. The markings are further not always machine-

readable. In many cases, the additional time needed to find such markings is disproportionate to 

a slightly higher purity in the waste treatment stream.  

 

67 Cf. Press release of the EU Commission to open an infringement procedure by sending a letter of formal 
notice to France for failure to address its labelling requirements concerning waste sorting instructions, 
see under February infringements package: key decisions (europa.eu) (link last accessed on Oct. 10th, 
2023.) 

►
 
 

 

 

► 

► 

https://ec.europa.eu/commission/presscorner/detail/en/inf_23_525
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Under Art. 7 RoHS Directive, manufacturers must affix a CE marking68 on their finished product 

where compliance of EEE with the applicable requirements has been demonstrated by the 

procedure in line with module A of Annex II to Decision No 768/2008/EC (Uniform 

conditions for the marketing of safe products in the EU (conformity marking)).69 

5.1.4.3.1 Market surveillance and consumers 

The target information group for the CE marking is European Market Surveillance. The CE 

marking is not directly addressed to consumers and does not demonstrate product safety. It only 

means that the product conforms to applicable European product legislation. However, German 

consumers often misinterpret the label in general and/or confuse it with the marking “GS” 

(Geprüfte Sicherheit” (Certified Safety”)). Since the CE marking does not specify with which 

applicable product legislation a product complies, the CE marking does not provide useful 

information to consumers (and potentially business end-customers as well). 

5.1.4.3.2 Recommendation to close the usage barrier gap  

To avoid confusion or misinterpretation of the CE marking, it is recommended to change the 

RoHS Directive and other product legislation where CE marking is mandatory.  

► The usage barrier should be closed by removing the CE marking from parts of the product that 

are visible to consumers. Ideally, a CE marking is only part of the (digital) product information 

and as such made easily and readily available to relevant addressees, such as market 

surveillance authorities.  

5.1.4.3.3 Potential impact 

Manufacturers can benefit from no longer affixing the CE marking directly on their products. 

However, including the relevant information in a digital product information and removing the 

CE marking from products may mean an initial additional financial and administrative burden.   

Consumers and other end-customers of products may benefit from not being able to see CE 

markings on their products as the CE is oftentimes interpreted to relate to some sort of tested or 

verified safety of the product, which in reality it does not.  

5.2 Legal framework for the concept of a system of product information 4.0 

The research of the project team has shown the technical and practical complexity around 

introducing a product information system for electronics and textiles. The legal framework 

around the concept is equally complex. A product information system may not only be governed 

by product legislation as well as environmental legislation, but it also falls into the scope of 

European and national rules governing the European data economy.70  

 

68 A CE marking (only) indicates that a product complies with specific EU health, safety, and 
environmental protection standards. It is required by applicable law for a wide range of products, such as 
electronics, toys, machinery, medical devices, and personal protective equipment.  
69 Annex II to the Decision No 768/2008/EC relates to conformity assessment procedures. Cf. Art. 4(1) of 
the decision, which states: “Where Community harmonisation legislation requires conformity assessment 
to be performed in respect of a particular product, the procedures which are to be used shall be chosen 
from among the modules set out and specified in Annex II, (…)”. 
70 See EU Commission Communication, “Building a European Data Economy”, COM(2017) 9 final; for an 
overview over one of the EU Commissions priorities, A Europe fit for the digital age, see A Europe fit for 
the digital age (europa.eu) (link last accessed Oct. 18th 2023). 

https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/europe-fit-digital-age_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/europe-fit-digital-age_en
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Part C of the Project “product information 4.0” focused on the approaches and solutions for the 

capturing, linking, saving and exchanging the necessary product data. Seven different aspects of 

the technical infrastructure needed for a product information system were assessed:  

► Vocabulary, ontology and taxonomies;  

► data storage; 

► data exchange;  

► ownership, liability and data verification;  

► access management and IP protection;  

► data carriers and  

► identifiers.  

This chapter will analyse the legal framework for those seven aspects of the technical 

infrastructure.  

5.2.1 Vocabulary, ontology and taxonomy 

Part C concluded that the circular economy will benefit from technical interoperability of data. 

This can best be achieved with a fully standardised vocabulary, ontology, taxonomy, exchange 

formats and circularity/environmental/sustainability claims spanning all relevant industries. 

One way to achieve this would be to  

(1) Harmonise or align currently used definitions within the respective European legislative 

acts relevant for the circular economy, e.g., “sustainability”71, “value chain”72, 

“environmental impact”73 etc. (Wende 2022); 

(2) regulate by law the technical exchange formats to achieve interoperability;  

(3) regulate by law which claims are allowed to be made by actors regarding circularity, the 

environment and sustainability, e.g., as set out in the Regulation (EC) No 1924/2006 

on nutrition and health claims made on foods to the Health Claims (Health Claims 

Regulation) or the Proposal on substantiation and communication of explicit 

environmental claims (Green Claims Directive) (European Commission 2023e). 

5.2.1.1 Harmonising and aligning definitions 

The research team strongly recommends reviewing and aligning definitions used in directives 

and regulations in the context of the Circular Economy Action Plan (CEAP). The CEAP wants to 

 

71 Anne-Christin Mittwoch, Nachhaltigkeit und Unternehmensrecht, 2022, p. 59 sqq., describes different 
approaches and definitions used for the concept of sustainability, even though it should be precise to be 
included in written rules of law.  
72 As an example, the Corporate Due Diligence Directive Proposal includes in Art. 3(g) two definitions of 
the term “value chain”, both longer and more detailed than the definition of “value chain” in Art. 2(11) of 
the Art. 2(14) of the Ecodesign Regulation Proposal.  
73 Art. 3(b) of the Corporate Due Diligence Directive Proposal (only) defines the term “adverse 
environmental impact”, as an “adverse impact on the environment resulting from the violation of one of 
the prohibitions and obligations pursuant to the international environmental conventions listed in the 
Annex, Part II” while the Ecodesign Regulation Proposal defines “environmental impact” as “any change to 
the environment, whether adverse or beneficial, wholly or partially resulting from a product during its life 
cycle”. 
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weblink etc. should therefore be changed. For any product that falls into the scope of having to 

include a data carrier of a product information system, it should be mandatory to provide any 

substantiation of claims as well as certifications etc. available through a product information 

system. 

5.2.1.4 Summary 

The following (legal) recommendations can be made for the product information system 

regarding vocabulary, ontology and taxonomy:  

► Review and alignment of definitions used in Directives and Regulations in the context of the 

Circular Economy Action Plan (CEAP). This will lessen legal uncertainty for all involved 

stakeholders and help to establish a coherent framework for the circular economy.  

► Regulate essential requirements for the product information system (e.g., interoperability, 

machine-readability, accessibility etc.) coherently in each relevant legislative act and make 

reference to harmonised standards (to be developed) which detail the requirements of the 

information system. The harmonised standards should be open access/free of charge.  

► Regulate circularity/environmental/sustainability claims as already proposed by the EU 

Commission; ensure that for any product that falls into the scope of having to include a data 

carrier for a product information system, it is mandatory to provide relevant information not 

only on the physical product but through the product information system. 

 

5.2.2 Data storage  

The project team came to the conclusion that a system with decentralised data control which 

lets stakeholders to choose between storing information on their own premises or with a third-

party platform provider is the best approach for data storage in a product information system.  

From a legal perspective, giving stakeholders the above-named options instead of prescribing a 

certain system or location for the data storage seems proportionate. One benefit is that 

stakeholders who have their data digitised would not necessarily need to make changes to their 

existing systems.  

Some stakeholders will benefit from an (additional) central registry with data points relevant to 

their tasks. The central registry should receive a copy of data stored in the decentralized system. 

It should be set out by law which stakeholders will receive access to such centralised registry.  

5.2.2.1 Additional central registry for data storage 

It may be useful or even necessary to establish a central registry that receives a copy of the 

dataset included in a data carrier and the product information system. A central registry could 

be managed by the European Commission and/or national authorities (e.g., market surveillance, 

customs authorities) on a need-to-know basis. With such a registry, it is likely to be easier for the 

authorities to review and access certificates, declarations of conformity, labels etc. upon market 

entry or upon other requests defined by law.  

Art. 12 of the Ecodesign Regulation Proposal already plans for such a registry, set up by the EU 

Commission. The minimum information stored in the central registry, apart from a list of data 

carriers and unique product identifiers is information that allows (1) for the verification of the 

authenticity of the product passport, (2) for the improvement of the efficiency and 
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to such stakeholders could be more detailed than publicly accessible information, in order to 

protect trade secrets or other similar interests of the provider of the information.  

► It would be proportionate to create a legal framework for a product information system which 

lets stakeholders to choose between storing information on their own premises or with a 

third-party platform provider. For data security, the legal framework should include or make 

reference to essential requirements / existing European harmonised standards for the 

interoperability of data, security of data and, where applicable, protection of personal data.  

► The essential requirements for the secure storage/processing of personal data are already 

covered by Art. 32 GDPR. It is not necessary or feasible to change the scope of applicability of 

the GDPR for a product information system. The legal framework of a product information 

system should therefore make reference to the applicability of the GDPR whenever personal 

data is stored or otherwise processed.  

► For non-personal data, the essential requirements for security could be worded similarly to 

the Art. 32 GDPR security requirements in the respective legislative act(s) referring to a 

product information system. Alternatively, reference could be made to a high level of security.  

 

5.2.3 Data exchange 

The basis for an efficient exchange or transfer of data stored in a product information system is 

interoperability. Both humans and machines must be able to access and retrieve, see or even 

interact with the information.  

5.2.3.1 Legal Framework for the interoperability of data 

For interoperability of a product information system, the EU Commission could request that one 

or more European Standardisation Organisations (ESOs) draft a European standard under Art. 

10 of the Regulation (EU) No 1025/2012 on European standardisation. In fact, regarding a 

digital product passport as set out in the Ecodesign Regulation Proposal and the Battery 

Regulation the EU Commission has already notified the ESOs of an initiative for a draft 

standardisation request (European Commission, European Commission 2023f). Existing 

standards should be used or amended, if they are considered sufficient to achieve the goals of a 

product information system.  

The goal of the standard(s) should address interoperability, machine-readability and 

accessibility via human interfaces.  

5.2.3.2 Summary  

The following (legal) recommendations can be made for the product information system 

regarding data exchange: 

► For the interoperability of data, the EU Commission should request that one or more European 

standardisation organisations (ESOs) draft a European standard under Art. 10 of the 

Regulation (EU) No 1025/2012 on European standardisation. Existing standards should be used 

or amended, if they are considered sufficient to achieve the goals of a product information 

system. 
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► The standard(s) should address interoperability, machine-readability and accessibility via 

human interfaces. 

 

5.2.4 Ownership, liability and data verification  

From the legal perspective, several questions must be addressed by the framework establishing 

a product information system. Firstly, the question of who “owns” the data and is ultimately 

liable for the accuracy of the data. Secondly, what kind of liability or sanction scheme should be 

implemented for providing false or inaccurate data.  

5.2.4.1 (No) “ownership” of data 

While there used to be some discussion around “data ownership” as exclusive rights to (non-

personal) data, even within the EU Commission, this kind of concept was abandoned (European 

Commission 2017, Hennemann et al. 2022). Therefore, the legal framework for a product 

information system should cover (within EU Commission implementing measures or delegated 

regulations covering product groups) access (and other) rights based on the need-to-know 

principle. The types of rights (e.g., writing, adding, or amending (e.g., repairers, maybe 

consumers), retrieving data (e.g., competent market authorities) etc.) should be specified in 

applicable European harmonised norms created by ESOs. Deletion of data should only be 

allowed in cases of correcting false data entries, otherwise there is a risk that important 

historical data may be deleted. It should be traceable and therefore tracked within the product 

information system, who had access to the respective dataset and what kind of change was made 

(e.g., with timestamps, IP-addresses or / and User-IDs).  

Once it can be established, who input what data and when, the question is what kind of 

consequence an actor must face in case they provide inaccurate or falsified data into the product 

system.  

5.2.4.2 Liability for the accuracy of (mandatory) data  

Neither the Battery Regulation nor the Ecodesign Regulation Proposal clearly address the issue 

of liability for inaccurate data or for not providing any data at all. The Battery Regulation 

addresses penalties for infringements in recital 138 and in Art. 93 and leaves it to the Member 

States to lay down applicable rules.  

Recital 138 of the Battery Regulation states:  

“Member States should lay down rules on penalties applicable to infringements of this 

Regulation and ensure that those rules are implemented. The penalties provided for 

should be effective, proportionate and dissuasive. When imposing penalties, it is 

important that due regard be given to the nature, gravity, scope, intentional nature and 

repetition of the infringement and the level of cooperation of the natural or legal person 

held responsible with the competent authority. The imposition of penalties is to comply 

with Union and national law, including with applicable procedural safeguards and with 

the principles of the Charter of Fundamental Rights of the European Union.” 

Article 93 of the Battery Regulation states:  

“By 18 August 2025 Member States shall lay down the rules on penalties applicable to 

infringements of this Regulation and shall take all measures necessary to ensure that 

they are implemented. The penalties provided for shall be effective, proportionate and 

dissuasive. Member States shall, without delay, notify the Commission of those rules and 
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should be specified in applicable European harmonised norms. It is important to track who had 

access to the system and what changes or additions etc. were made by any actor.  

► There should be a framework for the liability of providing accurate data. If no pressure is put 

on stakeholders to provide accurate and reliable data, the whole system and expected 

benefits of a product information system for the circular economy may fail. If there are no 

consequences for providing inaccurate or not sufficient data, it is to be expected that 

stakeholders, especially consumers, do not / cannot trust the data from the system.  

► The first actor/stakeholder inside the EU shall be responsible for data provided by its suppliers 

outside of the EU. If each actor along the supply chain is contractually bound to provide 

accurate, validated data in order to reduce (contractual) liability risks, the data is likely to be 

more reliable. Suppliers who repeatedly provide false or no data are over time likely to be 

replaced by more reliable suppliers. Within the EU, each actor who actively inputs, amends, 

adds their data, shall be responsible and liable for the data they add into the product 

information system. 

► Consumers should not be liable for adding any data and have either no or very restricted 

options to add information into the system. 

► A system of liability and sanctions for providing inaccurate or omitting data could be 

established similar to the system of the GDPR. When data is provided on a voluntary basis, 

strict liability clauses should not apply at all or only within a limited scope.  

 

5.2.5 Access management and IP protection  

As stated above and to avoid repetitions, the details of access and rights management should in 

general be specified by the ESOs through European harmonised standards.  

Some legal aspects of IP protection and trade secrets should be taken into consideration when 

setting up the framework for a product information system.  

5.2.5.1 Publicly accessible data 

The dataset that is mandatory to be publicly accessible (e.g., access by consumers) should not 

lead to an obligation of involved stakeholders to disclose any data relating to their trade secrets 

or intellectual property rights.  

The start of a product information system should be with a relatively small/minimum dataset 

that should not overwhelm stakeholders to provide the relevant data entries. The information 

could mainly consist of data that is already obligatory to provide (e.g., in printed form on the 

product), so it should be proportionate to have this data provided in digital form. Additionally, 

new data fields, each depending on the specific product category, should be defined in the 

respective EU Commission implementing acts or delegated acts.  

5.2.5.2 Data with restricted access 

If trade secrets or intellectual property must be protected, data in the information system should 

be restricted to access on a need-to-know basis and potentially be protected by license 

agreements, which could be introduced via EU model clauses. The prerequisite would be, 

however, that the data inside the product information system actually is protected as under 

applicable IP law or as a trade secret.  
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► If datasets are made available only under restricted access, the prerequisite should be that the 

data is actually protected as a trade secret or by other applicable IP rights. The burden to 

prove this should be with the stakeholder claiming such rights.  

► For more details on the protection of trade secrets and other IP rights, the Data Act or experts 

from drafting the proposal should be consulted. 

► Access to information that is a trade secret or protected under IP law should, if it cannot be 

protected otherwise, only be granted to competent Union or Member State authorities 

fulfilling their duties under Union or applicable national law. 

► The EU Commission could draft model clauses that can easily be incorporated between (B2B-) 

stakeholders for situations where, for example, a repairer, sorter or recycler needs access to 

information that is considered a trade secret or otherwise protected under IP law.  

 

5.2.6 Data carriers 

The project team concluded that there is no one data carrier that can be used for all product 

groups since the needs of interaction with a data carrier are different from stakeholder to 

stakeholder (e.g., a consumer may want to use a smart device to access a website; textile sorters 

need an automatic reading process). Data carriers in textiles will need to survive many washing 

cycles and should not be in places that are often manually cut off by consumers (e.g., labels sewn 

into a garment).  

Suitable data carriers could be QR codes, passive RFID HF/NFC tags, and optical codes. From a 

legal perspective, two main issues were identified: Textiles that may be registered as electronic 

equipment and falling under Member State law transposing the WEEE Directive and potential 

tracking of natural persons to data carriers.  

5.2.6.1 Data carriers and textiles as electrical and electronic equipment 

For textiles, which usually do not contain any electronic equipment, introducing data carriers 

could be somewhat problematic.  

5.2.6.1.1 Textiles with electronic tags under the WEEE Directive 

The WEEE Directive defines electrical and electronic equipment (EEE) as “equipment which is 

dependent on electric currents or electromagnetic fields in order to work properly and 

equipment for the generation, transfer and measurement of such currents and fields and 

designed for use with a voltage rating not exceeding 1 000 volts for alternating current and 1 

500 volts for direct current” (Art. 3(a)). Passive RFID tags and NFC tags are dependent on 

electronic currents to work properly and therefore are EEE. This is further clarified explicitly for 

RFID tags by the EU Commission in its Document “Frequently Asked Questions on Directive 

2012/19/EU on Waste Electrical and Electronic Equipment (WEEE)”, where it states under 3.7: 

“RFID tags (active and passive) meet the definition of EEE as set out in Article 3(1)(a) and thus 

fall within the scope of the Directive, unless they benefit from an exclusion on the basis of Article 

2.” 

A regular t-shirt or pants, at least if they do not include electronic tags, do not fall under this 

definition. Alone from its wording, t-shirts or pants are usually not referred to as “equipment”. 

However, this may change if they include an electronic data carrier. It can be argued that any 

item of clothing which includes an RFID tag must be seen as “electronic equipment”, even though 
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standards for the treatment of WEEE should be developed (recital 6), Member States are free to 

use some leeway on the national level.  

It is therefore recommended that, under the current legislative framework, electronic tags are 

not used in textiles as data carriers used for the product information system.  

5.2.6.1.3 Alternative options 

Alternatively, only optical data carriers, such as a QR-code, could be used. However, there is a 

risk that the QR-code is cut out of clothes (especially if it is part of a sewn-in tag that is often cut-

out by consumers as it may lead to irritation on the skin) or, if it is part of the fabric itself, lost / 

faded due to many washing cycles.  

The preferrable solution would be that a clear legal exception is created to the WEEE Directive 

that clarifies that passive electronic tags which are part of a product group under the product 

information system do not fall under the scope of the WEEE Directive. Member States should not 

be allowed to introduce stricter rules nationally when transposing this exception of the Directive 

(full harmonisation). In this case, however, the burden would fall onto sorters and recyclers to 

read and remove the passive electronic tag before starting the recycling process.  

5.2.6.2 Tracking of natural persons through RFID data carriers 

The introduction of RFID tags to a product or textile may lead to concerns over data protection 

law. This would require that the data stored in an RFID tag can be considered personal data. In 

general, the information stored on the data carrier as well as in the product information system 

is mainly product-related data. Therefore, a clear distinction can be made between an RFID tag 

as a data carrier for the product information system  and, for example, RFID tags in passports or 

medical records which purposefully store personal information.  

However, in some cases even product-related data may be considered personal data. Personal 

data is defined in Art. 4(1) GDPR as “any information relating to an identified or identifiable 

natural person”. This is clarified through examples: “an identifiable natural person is one who 

can be identified, directly or indirectly, in particular by reference to an identifier such as a name, 

an identification number, location data, an online identifier or to one or more factors specific to 

the physical, physiological, genetic, mental, economic, cultural or social identity of that natural 

person”. In short, whenever a natural person can be identified, even if the person is not 

identified directly by their name or contact details, the GDPR applies.  

 

The question is whether an RFID tag carrying only product-related data can be used to identify a 

person directly or indirectly. If an RFID tag contains a unique identifier, this could potentially be 

the case. Simply reading the RFID tag once will not produce any personal information, but only 

product related data.  

Example: A unique identifier could be used in the context of tracking an individual, for example, 

as the individual is walking through a store. In practice, tracking through passive RFID tags 

depends on the distance from which the RFID tag can be read. It is often argued that this is only 

possible if the tag and the reader are in very close range to each other (only a few centimeters to 

one meter apart). If a store installs many RFID tag readers and reads all RFID tags that come into 

their distance, a tracking/walking profile could be created based on the movements of the 

person inside the store in connection to the unique identifier. It could monitor what aisles or 

parts of the store a customer is mostly interested in, etc.  

In such a case, it is the legal entity owning the store that must adhere to applicable data 

protection laws, in particular the GDPR. It is the store that acts as the controller, collecting 
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personal data (the unique identifiers) and therefore must meet all the principles of data 

processing under the GDPR, in this case in particular finding an applicable legal basis for the 

data processing (Art. 6 GDPR) and meeting transparency obligations (Art. 12 et. seq. GDPR).  

5.2.6.3 Legal framework around RFIDs 

While it is unclear whether passive RFIDs (RFIDs without batteries) are governed by the 

Directive 2014/53/EU on the harmonisation of the laws of the Member States relating to 

the making available on the market of radio equipment (RED Directive), both active and 

passive RFIDs fall into the scope of Commission Implementing Decision (EU) 2022/172 on 

the harmonisation of radio spectrum for use by short-range devices within the 874-876 

and 915-921 MHz frequency bands. The latter Decision refers to the RED Directive for the 

compliance with essential requirements and applicable harmonised standards which have been 

published in the Official Journal of the European Union under Directive 2014/53/EU. Part of 

these essential requirements under Art. 3(3)(e) of the RED Directive provides (emphasis 

added): “Radio equipment within certain categories or classes shall be so constructed that it 

complies with the following essential requirements: radio equipment incorporates safeguards to 

ensure that the personal data and privacy of the user and of the subscriber are protected”.  

A list of harmonised standards for Radio Equipment can be found under Radio equipment 

(europa.eu) (link last accessed on Nov. 1st 2023).  

5.2.6.4 Summary  

The following (legal) recommendations can be made for the product information system  

regarding data carriers: 

► It is recommended to introduce a clear legal exception into the WEEE Directive that clarifies 

that passive electronic tags which are part of a product group such as textiles under the 

product information system  do not fall into the scope of the WEEE Directive. Member States 

should not be allowed to introduce stricter rules nationally when transposing this exception of 

the Directive (full harmonisation). 

► Under the current legal framework of the WEEE directive and transpositions into Member 

States law, it cannot be recommended to use electronic tags (RFID, NFC) in textiles as data 

carriers for the product information system.  

► An electronic tag with a unique identifier can potentially be used as a tracking device. In that 

case, the entity or person who is responsible for the tracking has to adhere to the GDPR, 

including basing the personal data processing on an applicable legal basis (Art. 6 GDPR) and 

meeting transparency obligations (Art. 12 et seq.).  

 

5.2.7 Identifiers 

Identifiers are vital for the product information system , but they could lead to data protection 

risks. Depending on the level of granularity, the risk stemming from identifiers can increase or 

decrease. If the identifier is matched to an item, the data protection risks are higher than if the 

identifier is used on a batch, variation or product model level. Therefore, the general approach 

when designing the product information system  must be that identifiers on the item level are 

generally avoided and are only used where a higher level of granularity would defeat the 

purpose of the system and fail to serve the goals of the circular economy.  

https://single-market-economy.ec.europa.eu/single-market/european-standards/harmonised-standards/radio-equipment_en
https://single-market-economy.ec.europa.eu/single-market/european-standards/harmonised-standards/radio-equipment_en
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Regarding personal data protection concerns during the use of RFID, refer to 5.2.6.2. 

5.3 Summary  

Part D of this study aims to develop legal recommendations and conclusions for a product 

information system 4.0 enabling the circular economy within the EU. 

5.3.1 Summary part A and B 

Part 1 analysed information gaps found in current European and partially in Member State’s 

legislation that could and should be closed by amending the respective legislative acts or by 

including information requirements in upcoming legislative acts, such as the ESPR Proposal.  

5.3.1.1 Textiles 

For textiles, stakeholders such as consumers, sorters, recyclers, waste treatment, supply chain 

actors and manufacturers can profit from more information by introducing an obligation for a 

full material declaration of fabrics used. Current exceptions or derogations from the obligation 

to provide a full material declaration should be entirely removed or amended. One example to 

change exceptions and derogations in the Textile Regulation would be to differentiate the 

obligation by the size of a company, e.g., whether they are SMEs, start-ups, or large companies.  

This obligation to provide a full material declaration could even be extended to dyes and 

chemicals used on a garment. It should also be considered to introduce a standard sizing system 

that could lead to fewer returns of online purchases by consumers / customers.  

The requirements could be part of an amendment of the Textile Regulation or / and part of 

Commission delegated acts under the ESPR. 

5.3.1.2 Cross-sector 

A cross-sector analysis addressed the needs for information requirements in the area of the 

REACH Regulation, the CLP Regulation and the Packaging Directive,  

Under the REACH-Regulation, 

►  improvements could be made to the use and availability of so-called Safety Data Sheets 

(SDSs) and regarding the declarations of articles containing Substances of Very High 

Concern (SVHCs). To close or reduce the availability and information gaps, enforcement of 

the REACH-Regulation should be strengthened; 

► it should be further analysed whether it can be useful to introduce a requirement for the 

validation of material information provided under the REACH-Regulation (e.g., audit reports, 

certifications); 

► it should furthermore be analysed in more detail whether it can be helpful to introduce 

requirements about information on potentially negative effects or risks to humans or nature 

when several chemicals accumulate or interact in a substance, mixture or finally in an 

article/finished product; 

► the legal timeline to provide information to consumers should be shortened to a maximum 

of 72 hours (instead of 45 days). It would be even better if consumers were provided with an 

easily accessible and readily available identifier (e.g., GTIN or a digital data carrier) to find 

information on products in the SCIP database.  

Under the CLP Regulation, 
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Under the RoHS Directive,  

► to avoid confusion and misinterpretation by consumers, the CE mark should be removed 

from parts of the product that are visible to consumers. 

5.3.2 Summary part C 

Part 2 analysed the legal framework around the proposed concept of a product information 

system for electronics and textiles. A product information system is not only governed by 

product legislation as well as environmental legislation, but it also falls into the scope of 

European and national rules governing the European data economy. Therefore, numerous 

European legislative acts and Member States legislation apply to such systems.  

5.3.2.1 Vocabulary, ontology and taxonomy 

Regarding the legal challenges around vocabulary, ontology and taxonomy,  

► Definitions used in Directives and Regulations in the context of the Circular Economy Action 

Plan (CEAP) should be reviewed and aligned to improve coherence and lessen legal 

uncertainty.  

► Essential requirements for the product information system should be regulated coherently 

in each relevant legislative act and aligned with harmonised standards (to be developed).  

► For any product that must have a data carrier for a product information system. Relevant 

information regarding circularity / environmental / sustainability claims should be included 

in the product information system.  

5.3.2.2 Data storage 

Regarding Data storage,  

► In addition to the option of decentralised data storage, a central registry should be set up 

with access by persons with “legitimate interest”, e.g., market surveillance authorities or 

customs authorities. To protect trade secrets or other similar interests of the provider of the 

information, the information accessible to such stakeholders could be more detailed than 

publicly accessible information,  

► Stakeholders should be able to choose between storing information on their own premises 

or with a third-party platform provider.  

► The legal framework of a product information system should refer to the applicability of the 

GDPR whenever personal data is stored or otherwise processed.  

5.3.2.3 Data exchange 

Regarding the interoperability of data,  

► the EU Commission should request that one or more European standardisation 

organisations (ESOs) draft a European standard under Art. 10 of the Regulation (EU) No 

1025/2012 on Eu-ropean standardisation. 

► The standard(s) should address interoperability, machine-readability and accessibility via 

human interfaces. 
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5.3.3 Conclusions 

The project team found a complex legal framework around the introduction of a product 

information system for electronics and textiles. The success of a product information system 

relies on the mandatory information stored in such system as well as the accessibility and 

interoperability of datasets. The circular economy can profit from closing some existing 

information gaps and introducing new information requirements for electronics and textiles. 

The upcoming ESPR can lead to the closing of such existing information gaps if the EU 

Commission makes use of promising Commission Delegated Acts regarding different product 

groups. In some cases, to close information gaps it may be useful not only to rely on Commission 

Delegated Acts but to also amend existing Directives and Regulations (e.g., the Textile 

Regulation). It does not seem necessary to introduce more legislative acts regarding the legal 

framework of a system of product information system. However, European harmonised norms 

should be introduced for a successful introduction of product information system and digital 

data carriers to textiles and electronics. All affected stakeholders should be made aware of the 

complex legal framework that encompasses environmental legislation as well as rules governing 

the European data economy.  
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7 Glossary 

Table 40: Overview of relevant terms and definitions 

Term (English) Term (German)  Definition 

2-factor-
authentication 
(2FA)  

2-Faktor-
Authentisierung 

Two-factor authentication is a method where the user needs 
to verify their identity through two different channels of 
authentication factors. (Ledbetter 2021) 

Access 
Management 

Zugriffsmanagement Refers to all the tools, policies, and procedures used to 
control and manage user access within an IT ecosystem. 
(Techopedia 2013)  

Asset 
Administration 
Shell (AAS) 

Industrie 4.0 
Verwaltungsschale 
(VWS) 

The Asset Administration Shell (AAS) is the digital 
representation of an asset. The AAS consists of a number of 
submodels in which all the information and functionalities of 
a given asset – including its features, characteristics, 
properties, statuses, parameters, measurement data and 
capabilities – can be described. (Plattform Industrie 4.0) 

Audit Trail Prüfpfad Audit trails are secure electronic records that allow the 
reconstruction of events related to the creation, modification 
or deletion of electronic records. (Oqotech 2019) 

Authentification Authentisierung The provision of credentials to prove a user’s identity. (Beal 
2022) 

Authorisation Authorisierung Authorisation handles the user’s right to perform certain 
actions such as viewing data or creating or deleting other 
users. (Beal 2022) 

Barcode Strichcode A machine-readable and scannable code printed on a 
product. 

Blockchain Blockchain Blockchain technology is a decentralised, distributed ledger 
that stores the record of ownership of digital assets. Any data 
stored on blockchain is unable to be modified which makes 
the history of any digital asset unalterable and transparent 
(Daley 2019) 

Bluetooth Bluetooth Bluetooth is a wireless technology that can be used for 
exchanging data over short distances. (Bluetooth 2023) 

CAS number CAS-Nummer A unique identification number for chemical substances. 

Certifiers Zertifizierer A person or company who inspects something, such as a 
product, 
process, or organisation, to ensure that it complies with 
requirements or 
regulations. 

Cloud Identity 
Wallet 

Cloud-Identitäts-Wallet All personal or product information is stored and managed 
within a cloud-based wallet. Companies or individuals can 
easily upload their data and have complete control over what 
information is shared with who, where and when. (European 
Commission 2023c)  

Community Gemeinschaft  A group of people sharing the same values, attitudes and 
interests working towards a common goal. 
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A Annexes 

1. Regulatory profiles 

2. Voluntary approaches 

3. Workshop Slides Expert Workshop 

4. Expert Workshop 
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8. Workshop Slides Front-end Demonstrator Workshop 

9. Results Front-end Demonstrator Workshop 

10. Roles and Access Management 

11. Access Management 

12. Screenshots Demonstrator Frontend 


