
Appendix
Appendix A: Details on the process of the multivocal literature review
To ensure methodological rigor in understanding and synthesizing the existing literature on DPPs, this study draws on a multivocal literature review (MLR) and follows the guidelines proposed by Garousi et al. (2019). A multivocal literature review extends a systematic literature review by including “grey” literature (i.e., non-peer-reviewed electronic documents). While a multivocal literature review is known to better capture the state of practice, it is also particularly well-suited to emerging topics and topics that are relevant to both research and practice. Since DPPs are predominantly driven by policy and political discourses, and the topic is advanced by several funded research projects (e.g., Cirpass Battery Pass) with their own publications and electronic resources, we decided to conduct a multivocal literature review after initially screening academic literature. In doing so, we aim to capture and synthesize the most up-to-date understanding of the design and management of DPPs from both researcher and practitioner perspectives. 
The study comprises four steps supported by the guidelines proposed by (Bandara et al., 2015) for rigorous extraction, organization, and coding of the literature. First, we performed an initial screening of the literature. Second, we conducted a systematic search of white literature on the database level and screened the results suitable to provide a comprehensive baseline of the existing research on DPPs. Third, we performed a search using the Google search engine with several search queries and explored the 305 results that were suggested by the search engine, as it omits displaying some websites that are very similar to the 305 results displayed. Fourth, we analyzed the pre-screened scientific and “grey” literature in detail. To screen source types, we applied qualitative content analysis techniques for inductively building categories, as proposed by Mayring (2015), and deductively searching for definitions, key characteristics and objectives, as proposed by (Bandara et al., 2015). For the “grey” literature, we also searched all available information to see if a hit led to further documents (for instance navigating from a specific report through the entire website of the research association or project that has released the report). This procedure aimed to include related documents and thus expand the “grey” literature sample.
To create an inclusive literature sample (Larsen et al., 2019), and after evaluating different search string variations and the related search results, we decided to rely on an open search string “digital product passport*”. We used this string to search scientific databases for titles, abstracts, and keywords. The search was performed in June 2024 in the following nine databases: EBSCOhost, Web of Science, Science Direct, IEEE Explore, ACM, SpringerLink, Taylor&Francis, Wiley and AISeL. Due to the rapid development of the topic, we repeated the search in November 2024.
To minimize the sampling bias, we applied the PRISMA guidelines for screening and analyzing the scientific literature retrieved from the databases (Page et al., 2021). The PRISMA guidelines represent a standardized and well-recognized approach to document the literature search and review process. The PRISMA statement, illustrated in Figure A1, contains two sides. The left side of the statement indicates the research stages and the numbers of remaining literature sources. The right side of the statement provides the reasons for excluding or including the records. Hence, we included only studies that met our inclusion criteria (e.g., published in English or German; research results dedicated to DPPs without occasional mentions, such as in the reference list or conclusions). Due to the novelty of the topic, we have included conference papers in the sample, but excluded preprints, which have not undergone a peer review process. During the screening process, each author read the papers independently. After eliminating the duplicates and other non-eligible sources, the results were compared, and differing opinions on including certain papers were discussed.
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Figure A1: Literature search process based on PRISMA guidelines and extended by the grey literature
Similarly, each author has read the papers independently during the content analysis. This step yielded 47 papers. Additionally, we performed a backward search to ensure comprehensive coverage of relevant references. During this procedure, we added six additional papers to the sample. During this procedure, the final sample resulted in 53 papers. After repeating the search in November 2024, two more papers were added to the sample. The search was repeated in April 2025 and August 2025 to capture the evolving academic research on DPPs. Four more academic papers were added to the sample during the second update, and further five more papers during the third. Table A2 lists all scientific papers from the sample.
Considering the “grey” literature, each author has also independently analyzed each electronic document. Afterwards, we compared the “grey” literature samples and discussed the differences within the team, considering the credibility (e.g., a publication from a research project or a regulatory document would have a higher credibility than a social media post) and the contribution (e.g., a technical implementation report would have a higher contribution than a definition or a news article summarizing what is already known) of each of the articles. We excluded electronic documents that (1) did not provide any new insights compared to scientific sources, (2) did not define the concept of a DPP precisely, or (3) mixed up the concept of a DPP with the known definitions of other concepts, such as the digital twins. The search was repeated in April 2025 and August 2025 to capture the most recent updates. Following this procedure, the final sample consisted of 67 electronic documents, which are listed in Table A3.
The coding procedure employed a mixed approach, including inductive and deductive approaches (Bandara et al., 2015). At the beginning of the study, we reflected on possible coding categories, including definitions, key characteristics, and objectives. Additionally, we have opted to look out for theories and study contexts. However, to provide a comprehensive definition of a DPP and create an ontology, we employed inductive category building (Mayring, 2015) for the characteristics and building blocks of DPPs, as well as their possible relationships.
Table A1: Mapping of the literature to the architectural elements of digital product passports
	Concept
	References

	DPP instances
	[bookmark: _Hlk222413431]King et al., 2023; Berger et al., 2022; The Battery Pass consortium, 2023; World Economy Forum, 2023; Mulhall et al., 2017; Luscuere and Muhlall, 2018; Global Alliance for Buildings and Construction, 2021; European Parliamentary Research Service, 2024; Cirpass, 2024c; Cirpass2, 2025

	DPP ecosystem
	King et al., 2023; Jensen et al., 2024; Cirpass2, 2025

	DPP purpose
	Plociennik et al., 2022; European Commission, 2024; Walden et al., 2021; van Capelleveen et al., 2023; European Parliamentary Research Service, 2024; Berg et al., 2021; Piétron et al., 2023

	DPP use cases
	Berger et al., 2022; Jansen et al., 2022; Pohlmann et al., 2024; Reich et al., 2023; Petrik et al. 2025a

	Data model
	Daphne, 2024; European Commission, 2020; Reich et al. 2024

	Actors
	King et al., 2023; Jensen et al., 2024; King et al., 2023; Luscuere and Muhlall, 2018; King et al., 2023



	Digital services
	Langley et al., 2023; Siemens, 2024a; Luscuere and Muhlall, 2018; King et al., 2023

	(Unique) tangible object
	Stretton 2022; Götz et al. 2022

	Interfaces
	Battery Pass™, 2024; Langley et al., 2023; Plociennik et al., 2024; Cirpass2, 2025

	Data carrier
	Gligoric et al., 2019; Roio et al., 2024

	Data
	Jensen et al., 2023b; Langley et al., 2023; Berger et al., 2022; Plociennik et al., 2022; Piétron et al., 2023; Cirpass 2024b; Pohlmann et al., 2025; DIN, 2025; Behn et al. 2025; Popowicz et al. 2025

	Interoperability
	Plociennik et al., 2022; Jensen et al., 2023a; 2023b; Heeß et al., 2024 ; Piétron et al., 2023; Ajdinović et al., 2024; Cirpass2, 2025

	Management system
	Wiesner et al., 2024; Reich et al. 2024; Langley et al., 2023; Voulgaridis et al., 2024; Ducuing and Reich, 2023; Heeß et al., 2024; Greiner et al., 2024; Heeß et al., 2024; Potting et al., 2017; Reich et al., 2023; R-Cycle, 2024; Siemens, 2024b; Ajdinović et al., 2024; Wan and Jiang 2025

	DPP registry
	[bookmark: _Hlk222413440][bookmark: _Hlk182408136]Ducuing & Reich, 2023; Galatola, 2024; European Commission, 2024



Table A2: List of scientific literature on digital product passports
	ID
	Authors
	Year
	Title
	Library
	DOI or URL

	1
	Papert et al.
	2024
	Towards the data-driven circular and embedded supply chain: Considerations from an ICT perspective
	AiSeL
	https://hdl.handle.net/10125/106981

	2
	Duarte et al.
	2024
	Consumers’ knowledge and decision on circularity: Albanian, Polish, and Portuguese perspectives 
	EBSCOhost
	https://doi.org/10.1007/s10668-024-05077-4 

	3
	Stratmann et al.
	2023
	Classification of Product Data for a Digital Product Passport in the Manufacturing Industry
	Web of Science
	http://dx.doi.org/10.15488/13463 

	4
	Bär et al. 
	2023
	An Industry 4.0-compliant Digital Product Passport Approach for Realising Dairy Product Traceability
	IEEE Explore
	https://doi.org/10.1109/IECON51785.2023.10312481 

	5
	Nowack et al.
	2023
	Digital Product Passports: Use Cases Framework and Technical Architecture Using DLT and Smart Contracts
	IEEE Explore
	https://doi.org/10.1109/DCOSS-IoT58021.2023.00067 

	6
	Pourjafarian et al.
	2023
	A Multi-Stakeholder Digital Product Passport Based on the Asset Administration Shell
	IEEE Explore
	https://doi.org/10.1109/ETFA54631.2023.10275715  

	7
	Timms et al.
	2023
	Complexity in the delivery of product passports: a system of systems approach to passport lifecycles
	IEEE Explore
	https://doi.org/10.1109/SoSE59841.2023.10178575  

	8
	Voulgaridis et al.
	2023
	Digital Product Passports as Enablers of Digital Circular Economy: a Framework based on Technological Perspective

	IEEE Explore
	http://dx.doi.org/10.36227/techrxiv.22309216.v1 

	9
	Alonso et al.
	2023
	Towards the definition of a European Digital Building Logbook: A survey 
	Science Direct
	https://www.cell.com/heliyon/fulltext/S2405-8440(23)06493-9 

	10
	Berger et al.
	2022
	Digital battery passports to enable circular and sustainable value chains: Conceptualization and use cases 
	Science Direct
	https://doi.org/10.1016/j.heliyon.2023.e19285 

	11
	Berger et al.
	2023
	Confidentiality-preserving data exchange to enable sustainable product management via digital product passports–a conceptualization
	Science Direct
	https://doi.org/10.1016/j.procir.2023.02.060 

	12
	Berger et al.
	2023
	Factors of digital product passport adoption to enable circular information flows along the battery value chain
	Science Direct
	https://doi.org/10.1016/j.procir.2023.02.089 

	13
	Dervishj et al.
	2023
	From LCA to circular design: A comparative study of digital tools for the built environment
	Science Direct
	https://doi.org/10.1016/j.resconrec.2023.107291 

	14
	Gianvicenzi et al.
	2024
	A Standardized Data Model for the Battery Passport: Paving the Way for Sustainable Battery Management
	Science Direct
	https://doi.org/10.1016/j.procir.2024.01.014 

	15
	Haupt et al.
	2024
	Derivation of requirements for life cycle assessment-related information to be integrated in digital battery passports
	Science Direct
	https://doi.org/10.1016/j.procir.2024.01.044 

	16
	Jensen et al.
	2023a
	Digital product passports for a circular economy: Data needs for product life cycle decision-making
	Science Direct
	https://doi.org/10.1016/j.spc.2023.02.021 

	17
	King et al.
	2023
	A proposed universal definition of a Digital Product Passport Ecosystem (DPPE): Worldviews, discrete capabilities, stakeholder requirements and concerns
	Science Direct
	https://doi.org/10.1016/j.jclepro.2022.135538 

	18
	Langley et al.
	2023
	Orchestrating a smart circular economy: Guiding principles for digital product passports
	Science Direct
	https://doi.org/10.1016/j.jbusres.2023.114259 

	19
	MacMahon et al.
	2024
	Overcoming barriers to circularity for internal ICT management in organizations: A change management approach
	Science Direct
	https://doi.org/10.1016/j.resconrec.2024.107568 

	20
	Ott et al.
	2024
	End of life focused data model for a digital battery passport
	Science Direct
	https://doi.org/10.1016/j.procir.2024.01.040 

	21
	Pehlken et al.
	2024
	Digital Twins: Enhancing Circular Economy through Digital Tools
	Science Direct
	https://doi.org/10.1016/j.procir.2024.01.082 

	22
	Plociennik et al.
	2022
	Towards a Digital Lifecycle Passport for the Circular Economy
	Science Direct
	https://doi.org/10.1016/j.procir.2022.02.021 

	23
	Plociennik et al.
	2024
	Connecting Producers and Recyclers: A Digital Product Passport Concept and Implementation Suitable for End-of-Life Management
	Science Direct
	https://doi.org/10.1016/j.procir.2024.02.026 

	24
	Pohlmann et al.
	2024
	Conceptualization of a digital product passport to enable circular and sustainable automotive value chains–the combustion engine use case
	Science Direct
	https://doi.org/10.1016/j.procir.2024.01.025 

	25
	Reich et al.
	2023
	Defining the goals of Product Passports by circular product strategies
	Science Direct
	https://doi.org/10.1016/j.procir.2023.02.044 

	26
	Reich et al.
	2024
	Towards a service-oriented architecture for information systems in the circular economy
	Science Direct
	https://doi.org/10.1016/j.procir.2024.02.020 

	27
	Szaller et al.
	2023
	Quantitative benefits of the digital product passport and data sharing in remanufacturing 
	Science Direct
	https://doi.org/10.1016/j.procir.2023.09.102 

	28
	Van Cappelveelen et al.
	2023
	The anatomy of a passport for the circular economy: a conceptual definition, vision and structured literature review
	Science Direct
	https://doi.org/10.1016/j.rcradv.2023.200131 

	29
	Alt et al.
	2022
	Status and Future of Real‑Life Application of the Digital Process Passport in Germany
	SpringerLink
	https://doi.org/10.1007/s43615-023-00275-0 

	30
	Goncalves et al.
	2024
	The Role of Digital Building Logbooks for a Circular Built Environment 
	SpringerLink
	https://doi.org/10.1007/978-3-031-39675-5_13 

	31
	Greiner et al.
	2024
	The Digital Product Passport: Enabling Interoperable Information Flows Through Blockchain Consortia for Sustainability
	SpringerLink
	https://doi.org/10.1007/978-3-031-60433-1_21 

	32
	Heeß Et al.
	2024
	Enhancing trust in global supply chains: Conceptualizing Digital Product Passports for a low‑carbon hydrogen market
	SpringerLink
	https://doi.org/10.1007/s12525-024-00690-7

	33
	Wandhöfer et al.
	2023
	Identity in the Digital Age

	SpringerLink
	https://doi.org/10.1007/978-3-031-21591-9_6  

	34
	Jensen et al. 
	2023b
	The Implications of Circular Supply Chains and the EU Digital Product Passport in Maritime Decarbonization
	SpringerLink
	https://doi.org/10.1007/978-3-031-39936-7_18 

	35
	Roio et al. 
	2024
	Implementing a Digital Product Passport to Support the Open-Source Hardware Community
	SpringerLink
	https://doi.org/10.1007/978-3-658-44114-2_8 

	36
	Roskladka et al.
	2024
	A Review on Design for Repair Practices and Product Information Management
	SpringerLink
	https://doi.org/10.1007/978-3-031-43688-8_23 

	37
	Sa et al.
	2024
	STVgoDigital: A Digital Product Passport Solution
	SpringerLink
	https://doi.org/10.1007/978-3-031-48930-3_28 

	38
	Uuisatalo et al.
	2023
	Digital Product Passports in Circular Economy: Case Battery Passport 
	SpringerLink
	 https://doi.org/10.1007/978-981-99-3818-6_13  

	39
	Voulgaridis et al.
	2024
	Digital product passports as enablers of  digital circular economy: a framework based on technological perspective
	SpringerLink
	https://doi.org/10.1007/s11235-024-01104-x  

	40
	Voulgaridis et al.
	2022
	Digital product passports as enablers of digital circular economy: a framework based on technological perspective
	SpringerLink
	https://doi.org/10.1007/s11235-024-01104-x 

	41
	Voulgaridis et al.
	2022
	IoT and digital circular economy: Principles, applications, and challenges
	SpringerLink
	https://doi.org/10.1016/j.comnet.2022.109456 

	42
	Acerb et al.
	2022
	A maturity model enhancing data-driven circular manufacturing
	Taylor&Francis
	https://doi.org/10.1080/09537287.2024.2322608 

	43
	Ospital et al.
	2023
	Toward product transparency: communicating traceability information to consumers
	Taylor&Francis
	https://doi.org/10.1080/17543266.2022.2142677 

	44
	Rognoli et al.
	2022
	Materials biography as a tool for designers’ exploration of bio-based and bio-fabricated materials for the sustainable fashion industry
	Taylor&Francis
	https://doi.org/10.1080/15487733.2022.2124740 

	45
	Čuden et al.
	2023
	Knitting towards sustainability, circular economy and Industry 4.0
	Wiley
	https://doi.org/10.1002/appl.202200087 

	46
	Jensen et al. 
	2024
	An ecosystem orchestration framework for the design of digital product passports in a circular economy
	Wiley
	https://doi.org/10.1002/bse.3868  

	47
	Walden et al.
	2021
	Digital Product Passports as Enabler of the Circular Economy
	Wiley
	https://doi.org/10.1002/cite.202100121 

	48
	Berg et al.
	2022
	Overcoming Information Asymmetry in the Plastics Value Chain with Digital Product Passports
	Backward search
	https://epub.wupperinst.org/frontdoor/deliver/index/docId/7940/file/WP197.pdf 

	49
	Giovanardi et al.
	2023
	Internet of Things for building façade traceability: A theoretical framework to enable circular economy through life-cycle information flows
	Backward search
	https://doi.org/10.1016/j.jclepro.2022.135261 

	50
	Ducuing et al. 
	2023
	Data governance: Digital product passports as a case study
	Backward search
	https://doi.org/10.1177/17835917231152799 

	51
	Gligoric et al.
	2019
	SmartTags: IoT Product Passport for Circular Economy Based on Printed Sensors and Unique Item-Level Identifiers
	Backward search
	https://doi.org/10.3390/s19030586 

	52
	Jansen et al.
	2022 
	Current Approaches to the Digital Product Passport for a Circular Economy
	Backward search
	https://epub.wupperinst.org/frontdoor/deliver/index/docId/8042/file/wp198.pdf 

	53
	Plociennik et al.
	2022 
	Requirements for a Digital Product Passport to Boost the Circular Economy
	Backward search
	https://doi.org/10.18420/inf2022_127  

	Literature added after the repeated search in November 2024

	54
	Zhang and Seuring
	2024
	Digital product passport for sustainable and circular supply chain management: a structured review of use cases
	Repeated search
	https://doi.org/10.1080/13675567.2024.2374256 

	55
	Chaudhuri et al.
	2024
	Impact pathways: digital product passport for embedding circularity in electronics supply chains
	Repeated search
	https://doi.org/10.1108/IJOPM-01-2024-0012 

	Literature added after the repeated search in April 2025

	56
	Monteiro et al.
	2024
	A Digital Twin-Based Digital Product Passport
	Repeated search
	https://doi.org/10.1016/j.procs.2024.09.251 

	57
	Ajdinovic et al.
	2024
	Interoperable Digital Product Passports: An Event-Based Approach to Aggregate Production Data to Improve Sustainability and Transparency in the Manufacturing Industry
	Repeated search
	https://doi.org/10.1109/SII58957.2024.10417487 

	58
	Pohlmann et al.
	2025
	Digital product passports for electric vehicle batteries: Stakeholder requirements for sustainability and circularity
	Repeated search
	https://doi.org/10.1016/j.clpl.2024.100090 

	59
	Gieß and Möller
	2025
	Exploring the value ecosystem of digital product passports
	Repeated search
	https://doi.org/10.1111/jiec.13621 

	Literature added after the repeated search in August 2025

	60
	Wand and Jiang
	2025
	Enabling a dynamic information flow in digital product passports during product use phase: A literature review and proposed framework
	Repeated search
	https://doi.org/10.1016/j.spc.2025.01.014 

	61
	Behn et al.
	2025
	Consumer Preferences for Sustainability Transparency in Digital Product Passports
	Repeated search
	https://aisel.aisnet.org/ecis2025/isresilience/isresilience/4/ 

	62
	Popowicz et al.
	2025
	Digital Product Passports as Information Providers for Consumers—The Case of Digital Battery Passports
	Repeated search
	https://doi.org/10.1002/bse.4346 

	63
	Petrik et al.
	2025
	Realization of a Digital Product Passport for a Cross-Company Carbon Accounting
	Repeated search
	https://doi.org/10.1007/978-3-658-48215-2_5 

	64
	Schoormann et al. 
	2025
	Digital Sustainability
	Repeated search
	https://doi.org/10.1007/s12599-025-00937-3 



Table A3: List of relevant grey literature on digital product passports sorted based on their credibility
	ID
	Source
	URL
	Source type

	1
	European Union
	https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401781 
	Political regulation

	2
	European Council
	https://www.consilium.europa.eu/en/press/press-releases/2023/07/10/council-adopts-new-regulation-on-batteries-and-waste-batteries/ 
	Political regulations

	3
	European Parliament
	https://www.europarl.europa.eu/thinktank/en/document/EPRS_STU(2024)757808 
	Study

	4
	Cirpass
	https://cirpassproject.eu/project-results/ 
	Research project results

	5
	Battery Pass
	https://thebatterypass.eu/ 
	Research project results

	6
	Federal Ministry Republic of Austria
	https://www.bmk.gv.at/en/topics/innovation/publications/A-Digital-Product-Passport.html 
	Political report

	7
	Wuppertal Institut
	https://wupperinst.org/en/p/wi/p/s/pd/2043 
	Research report

	8
	German Economic Institute
	https://www.iwkoeln.de/en/studies/adriana-neligan-barbara-engels-thorsten-kroke-digital-product-passport-enabler-of-the-circular-economy.html 
	Research report

	9
	Circular Economy Initiative
	https://www.circular-economy-initiative.de/battery-passport-content-guidance-en 
	Research reports

	10
	GS1
	https://gs1.eu/activities/digital-product-passport/gs1-data-architecture-for-the-dpp/ 
	Technical report

	11
	Plattform I4.0
	https://www.plattform-i40.de/IP/Redaktion/DE/Downloads/Publikation/202404_US_German_DPP_Demonstration.html 
	Technical report

	12
	Catena-X
	https://catena-x.net/fileadmin/user_upload/Publikationen_und_WhitePaper_des_Vereins/2407_DPP_Circular_Economy_WP_v1.pdf 
	Technical report

	13
	NFC Forum
	https://nfc-forum.org/videos/the-circular-economy-redefined-nfc-the-digital-product-passport/ 
	Webinar

	14
	Spherity
	https://open.spotify.com/episode/7L6y7FdgIKWBWpIX9rIBxa?si=d24ffdc4fbb7442e&nd=1&dlsi=559a07bc03754ac3 
	Podcast

	15
	Global Battery
	https://www.globalbattery.org/battery-passport/ 
	White paper

	16
	Solita
	https://www.stjm.fi/wp-content/uploads/2022/10/Digital-Product-Passport-A4-v010.pdf 
	White paper

	17
	Worldfavor
	https://blog.worldfavor.com/the-eus-new-digital-product-passport-dpp-everything-you-need-to-know 
	News

	18
	European Data
	https://data.europa.eu/en/news-events/news/eus-digital-product-passport-advancing-transparency-and-sustainability 
	Political organization news

	19
	Protokol
	https://www.protokol.com/insights/digital-product-passport-complete-guide/ 
	Corporate news

	20
	Bitkom
	https://www.bitkom.org/EN/List-and-detailpages/Publications/Digital-Product-Passport-Position 
	Position paper

	21
	Roland Berger
	https://www.rolandberger.com/en/Insights/Publications/EU-s-Digital-Product-Passport-regulations-set-to-take-effect.html 
	Corporate news

	22
	inriver
	https://www.inriver.com/resources/digital-product-passport/ 
	Corporate news

	23
	Vaayu
	https://www.vaayu.tech/insights/the-ultimate-guide-to-digital-product-passports-dpps 
	Guide

	24
	Circularise
	https://www.circularise.com/dpp 
	Guide

	25
	Bluestone PIM
	https://www.bluestonepim.com/blog/digital-product-passport 
	Guide

	26
	PSQR
	https://psqr.eu/publications-resources/all-about-dpp/ 
	Guide

	27
	R-Cycle
	https://www.r-cycle.org/en/digital-product-passport.html 
	Guide

	28
	Federal Ministry for the Environment, Nature Conservation, Nuclear Safety and Consumer Protection
	https://www.bmuv.de/faq/was-ist-ein-digitaler-produktpass 
	Guide

	29
	Plytix
	https://www.plytix.com/blog/digital-product-passport-dpp 
	Guide

	30
	Enviro
	https://getenviropass.com/digital-product-passport/ 
	Guide

	31
	IDFactory
	https://theidfactory.com/digital-product-passport/ 
	Guide

	32
	Global Alliance for Buildings and Construction
	https://globalabc.org/sites/default/files/2021-09/GABC_The-Building-Passport_FINAL.pdf 
	Guide

	33
	Dom Guinard
	https://www.linkedin.com/pulse/piloting-digital-product-passport-plastic-recycling-dominique-guinard-sdu4e/ 
	Experience report

	34
	World Economic Forum
	https://www3.weforum.org/docs/WEF_Digital_Battery_Passport_2023.pdf 
	Briefing paper

	35
	Zvei
	https://www.zvei.org/themen/zvei-position-zum-eu-digital-product-passport-dpp 
	Position paper

	36
	VDE
	https://www.vde.com/en/press/press-releases/standards-for-the-digital-product-passport 
	Press release

	37
	Fraunhofer 
	https://www.fraunhofer.de/en/press/research-news/2024/april-2024/circular-economy-a-digital-eu-product-passport-for-batteries.html 
	Research news

	38
	Dekra
	https://www.dekra.com/en/id-please-introducing-the-battery-passport-for-electric-vehicles/ 
	Corporate news

	39
	Siemens
	https://www.siemens.com/de/de/branchen/batterieherstellung/battery-passport.html 
	Corporate news

	40
	Sqli
	https://www.sqli.com/de-de/insights/blog/digital-product-passport-vorbereitung 
	Corporate news

	41
	Ipoint
	https://www.ipoint-systems.com/solutions/digital-product-passport/ 
	Corporate news

	42
	Impinj
	https://www.impinj.com/library/blog/what-is-a-digital-product-passport 
	Corporate news

	43
	Trustnet
	https://trustnet.trade/en/blogs/understanding-the-eus-digital-product-passport 
	Corporate news

	44
	Fashiondive
	https://www.fashiondive.com/news/digital-passport-what-to-know-guide/725146/ 
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Appendix B: Overview of different definitions of DPPs from research, policy, and practice
	Institution
	Definition

	Politics
	European Commission
	“‘digital product passport’ means a set of data specific to a product that includes the information specified in the applicable delegated act adopted pursuant to Article 4 and that is accessible via electronic means through a data carrier in accordance with Chapter III.” (European Commission, 2024)

	
	European Commission
	“The ESPR will introduce a Digital Product Passport (DPP), a digital identity card for products, components, and materials, which will store relevant information to support products’ sustainability, promote their circularity and strengthen legal compliance. 
This information will be accessible electronically, making it easier for consumers, manufacturers, and authorities to make more informed decisions related to sustainability, circularity and regulatory compliance. It will also allow custom authorities to perform automatic checks on the existence and authenticity of the DPPs of imported products. 
Information to be included in the DPP will be identified by the Commission, in close consultation with all relevant stakeholders, and will depend on the specific product in question. This information can include:
· Product’s technical performance
· Materials and their origins
· Repair activities
· Recycling capabilities
· Lifecycle environmental impacts”
[bookmark: _Hlk206426220](European Commission, 2024)

	
	European Commission
	“A DPP incorporates value chain and life cycle data which is unique to a specific product.” (European Commission, 2020)

	
	European Data
	“The DPP will include essential details such as a unique product identifier, compliance documentation, and information on substances of concern. It will also provide user manuals, safety instructions, and guidance on product disposal. By offering a detailed digital record of a product’s lifecycle, the DPP will enhance supply chain management, ensure regulatory compliance, and help companies identify and mitigate risks related to authenticity and environmental impact. The DPP’s implementation aligns closely with open data principles. By making detailed product information publicly available, the DPP supports open data initiatives that emphasise transparency and accessibility. This approach will not only improve product visibility and sustainability practices but also facilitate better data sharing and collaboration across the industry. Open data’s role in this context highlights the importance of accessible, standardised information in driving transparency and accountability.” (European Data, 2024)

	
	German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU)
	[bookmark: _Hlk195546041][bookmark: _Hlk195546064]“The digital product passport is a set of data summarising a product’s components, materials, chemical substances and/or information on reparability, replacement parts and proper disposal. The data originates from all phases of the product lifecycle and can be used for various purposes in all its phases (design, manufacture, use, disposal). Structuring data in a standardised, comparable format enables all stakeholders in the value and supply chain to work together towards a circular economy. At the same time, the digital product passport is an important basis for reliable consumer information and sustainable consumer choices in both stationary and online retail.” (Berg et al., 2021)

	Research
	Cirpass Project
	“A DPP is a structured collection of product related data with pre-defined scope and agreed data management and access right conveyed through a unique identifier and that is accessible via electronic means through a data carrier. The intended scope of the DPP is information related to sustainability, circularity, value retention for re-use remanufacturing and recycling.” (Cirpass, 2024a)

	
	Wuppertal Institute
	“Being connected to each individual product, digital product passports are expected to serve as vessels for data sharing, as supply-chain actors – ranging from suppliers to third-party recycling companies – may both utilise and insert data to support each other in transitioning towards a circular supply chain.” (Jensen et al., 2023a) 

	
	van Capelleveen et al. (2023)
	“A material passport (or product passport) is a digital interface composing a certified identity of a single identifiable product by accessing the set of life cycle registrations linked to this object in order to yield insight into the sustainability and circularity characteristics, the circular value estimation, and the circular opportunities for both that product and its underlying components and materials.” (van Capelleveen et al., 2023)

	
	Chaudhuri et al. (2024)
	“A Digital Product Passport (DPP) can be defined as a digital record of a product’s lifecycle from source to end-of-life that contains product-related data with a predefined scope and agreed-upon data management and access rights.” (Chaudhuri et al., 2024)

	
	Ducuing and Reich (2023)
	“DPPs can be summarized as a system that takes product-related D&I [data and information] as input to deliver necessary D&I as output. … The principal idea of DPPs is to provide product D&I to interested stakeholders within and outside the product value chain.”

	Practice
	R-Cycle
	“A DPP is a system for collecting, aggregating and providing data on a product along its life cycle.” (R-Cycle, 2024)

	
	Circularise
	“Digital Product Passports (DPPs) are designed to collect and share data about a product and its supply chain across the entire value chain. DPPs enable all stakeholders, including consumers, to gain a deeper understanding of the materials used in products and their associated environmental impacts.” (Stretton, 2022)

	Mapping of the existing definitions to a comprehensive definition from an IS perspective

	
	Digital artifact
	Data
	Software system
	Single point of truth
	Uniquely identifiable tangible object
	Capture data
	Make data available
	Inter-organizational data sharing
	Lifecycle
	Regulatory compliance
	Sustainable value

	European Commission (2024)
	
	X
	
	
	X
	
	X
	X
	
	X
	

	European Commission (2024)
	
	X
	
	
	X
	X
	X
	
	
	X
	X

	European Commission (2020)
	
	X
	
	
	X
	
	X
	X
	
	
	

	European Data
	X
	X
	
	
	
	
	X
	X
	
	X
	X

	BMU
	X
	X
	
	
	
	X
	X
	X
	X
	
	X

	Cirpass Project
	
	X
	X
	
	
	
	X
	
	
	
	X

	Wuppertal Institute
	X
	
	
	
	X
	X
	X
	
	
	
	X

	Val Capelleveen et al. (2023)
	
	
	
	X
	X
	
	
	
	X
	
	X

	Chaudhuri et al. (2024)
	
	X
	X
	
	
	
	X
	X
	X
	
	

	Ducuing and Reich (2023)
	
	X
	X
	
	
	X
	X
	X
	
	
	

	R-Cycle
	
	X
	
	
	X
	X
	X
	
	X
	
	

	Circularise
	
	
	
	
	X
	X
	X
	X
	
	
	[bookmark: _Hlk222413454]X

	Proposed definition: A Digital Product Passport (DPP) is a policy-driven digital representation of a unique, identifiable product, product batch, or product model that is mandated by the ESPR to capture, organize, and disclose mandated product data across organizational and ecosystem boundaries throughout the product lifecycle via a data carrier and interfaces, acting as a digital artifact to support regulatory compliance.
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