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A non-exhaustive list of initiatives and systems demonstrating functionality aligned to the concept of Digital Product Passports and related capability. 
	Initiative
	Summary Objective
	Summary Description

	GA4GH (Global Alliance for Genomics and Health) Passport
	To reduce genomic data access barriers for researchers.
	The GA4GH passport is a standard for the encoding of machine-readable data access permissions for individual users where the passport is a federated data regulatory process, that manages access to human biomedical datasets in three tiers (open access, [1]registered access, and controlled access) using ‘visas’ to control who can utilize genetic data [2]. 

	Circularity.ID
	To store, label, and identify digital product data for powering circular practices
	The Circularity.ID is an open data standard for the fashion industry, that standardizes information and data exchange formats so that “recyclers and sorting facilities have access to necessary data to recycle garments in the most efficient, sustainable, qualitative and economically viable way” and that “essential product information is available to consumers to enable longevity and multiple use cycles for a product, e.g. through redesign and resell services” [3]

	MOBI Automotive Platform
	To enable the consumption of 'mobility services'
	The Mobility Open Blockchain Initiative (MOBI) is creating a suite of blockchain-based standards to identify vehicles, people, businesses, and journeys, utilizing Web3 digital infrastructure to enable connected vehicles and IoT commerce [4]

	Common European Dataspace for Circular Applications
	To provide a rich pool of data for circularity purposes
	As part of its European Green Deal, the EC seeks to establish “a common European data space for smart circular applications making available the most relevant data for enabling circular value creation along supply chains” [5], developing architecture and governance and sectoral data strategies, to deliver upon sustainable product policy, facilitate resource mapping and the tracking of waste shipments.

	European Product Registry for Energy Labelling (EPREL)
	To capture the energy performance of products in the EU market.
	The EPREL is a product database where suppliers (“manufacturers, importers, or authorized representatives”) are obliged to “register their appliances […] before selling them on the European Market” [6], capturing information associated with the energy labelling requirements of regulation 2017/1369 [7].

	Cradle-to-cradle Scorecard
	Score the performance of a product

	Cradle-to-Cradle Product Scorecards (e.g. [8]–[10]) are part of the Cradle-to-Cradle Certification scheme, an initiative that assesses the safety, circularity and responsibility of materials and products against material health, product circularity, clean air & climate protection, water & soil stewardship, and social fairness [11].

	Product Circularity Data Sheet
	to communicate data on the circular economy properties of products
	The Product Circularity Data Sheet [12] defines a general circularity vocabulary for products - a ‘digital circularity fingerprint’. “For each product, an internationally accepted dataset will describe all relevant circular information in controlled and auditable statements, helping the consumer and manufacturer to make educated choices” 

	EU LEVELS
	To report on the environmental performance of buildings using existing standards
	The EU’s Level(s) framework “provides a common language for assessing and reporting on the sustainability performance of buildings” [13], functioning as a building performance assessment tool based on six macro-objectives; (1) lifecycle greenhouse gas emissions, (2) circular and resource-efficient material lifecycles, (3) efficient water resources, (4) healthy and comfortable spaces, (5) adaption and resilience to climate change, and (6) optimised life cycle cost and value [14].

	Provenance Framework
	To certify that a product or business meets its claimed characteristics
	Provenance is a technology platform and taxonomy (‘The Provenance Framework’) focused on product marketing (currently limited to the beauty and food/drink sectors) that allowing brands to back up their sustainability claims [15]. The Provenance Software stores a range of information, including [16]: the Provence framework criteria, product/business proof point claims, proof-point evidence, third party proofs, product marketing stories, supplier network maps,  product journey (supply chain provenance), unique product IDs, e-commerce embedded interactive badges, user engagement (insight analytics).

	EU Environmental Technology Verification (ETV) Statement of Verification
	To conduct third-party verification of the performance of technologies
	The ETV Statement of verification is the output of a third-party validation process that “assesses the performance of the technology based on independent and credible information using the internationally recognized ISO standard 14034”  to support environmentally-friendly technological innovations gain “easier market access and/or a larger market share and [reduce] the technological risk […] for technology purchasers and investors” [17].

	EU Eco-Management and Audit Scheme (EMAS)
	To quantify organisational resource use, develop plans to improve performance, and develop new, more efficient, management processes
	EMAS is an EC-developed management tool that facilitates companies to “evaluate, report, and improve their environmental performance” [18]. Principally, it is a system, that reports on a company’s managerial processes, expanding upon environmental management systems such as ISO14001 [18].

	Information and Communication System on Market Surveillance (ICSMS)
	To assess how well enterprises comply with legislative requirements
	The ICSMS is “an IT platform to facilitate communication between market surveillance bodies in EU and EFTA countries [… that …] quickly and efficiently shares information on non-compliant products [… in order to avoid …] duplication of work and speed up the removal of unsafe products from the market”. It facilitates “the quick exchange of information on market surveillance measures; [coordination of] activities and inspections more effectively; [sharing of] resources and thus having more time to concentrate on other products which have yet to be tested; [carrying-out] wide-scale market interventions wherever products of a dubious nature are concerned using the latest information and thus avoid duplicate inspections; [ensuring] that market surveillance is efficient and of even rigour in all member states and this avoid distortion to competition; [and establishing] an encyclopedia of EU market surveillance intelligence” [19].

	GBA Battery Passport
	To convey the sustainability characteristics of a given EV battery, and encourage a shift towards more sustainable battery creation, use, and disposal
	The Global Battery Alliance is developing a Battery Passport as a “digital representation of a battery that conveys information about all applicable ESG and lifecycle requirements based on a comprehensive definition of a sustainable battery” [20]. The passport will be based upon “a global reporting framework [for] measurement, auditing, and reporting of ESG [Environmental, Social, and Governance] parameters” [20].

	AUTHENTICATE Supply Chain Management Software
	To evaluate suppliers for compliance, ethical, or sustainability reasons
	Authenticate is a supply chain compliance software built “to digitize manual supply chain processes, deliver full transparency or understand performance” [21] that captures suppliers, supply chain mapping, supplier certification, critical suppler documentation, declarations and policies, supplier KPIs, supplier Environmental, Social, and Governance (ESG) Scorecard assessments, supplier Audits & Assessments, Product Specifications, Supplier incidents, data analytics & dashboards, and supplier management activities.

	TrueTwins Digital Passport
	To verify and service a uniquely-identifiable product
	The TrueTwins Digital Passport Service is a blockchain-based technology that “authenticates physical products by triangulating it with the producer and the owner throughout its full life cycle”, thus assuring the authenticity of a product. Customers can use an online portal to “view product provenance, access warranty and service, and transfer ownership”, while businesses can “issue digital passports and document sustainability practice, manage stamps & communicate to customers” [22].  This system “allows brands to document [material] quality, durability and sustainability throughout the lifecycle of individual products” [22].

	Protokol Digital Passport Service
	To verify and service a uniquely-identifiable product
	The Protokol Digital Passport Service is an enterprise blockchain service provider, that uses “non-fungible tokens (NFTs), to aid the creation of secure digital passports; giving luxury retail brands and customers alike confidence in the authenticity of luxury goods”, by connecting “a host of suppliers, manufacturers, retailers, consumers, and distributors […] utilizing a shared public ledger to track everything from raw materials to finished products” [23].

	BIM Golden Thread for Safety
	To store and use building information effectively to ensure safer buildings
	Triggered by the Grenfell Disaster, ‘Golden Thread’ is a construction industry (legally-required) tool “to manage buildings as holistic systems and allow people to use information to safely and effectively design, construct and operate their buildings [… when …] ‘a robust golden thread of key information’ should be ‘passed across to future building owners to underpin more effective safety management throughout the building life cycle’” [24], [25].  Digital tools and systems are expected to enable key information “to be stored and used effectively to ensure safer buildings […] by recording the original design intent and ensuring subsequent changes to buildings are captured and preserved [… by making …] information easily available to the right people at the right time” [25], [26].

	Maersk Cradle-to-Cradle Passport
	To support the recyclability and recovery of materials in ships.
	Maersk’s C2C passport can “identify each and every nut and bold of the giant 60.000 ton ships, making vastly improved recycling possible for most materials as well as safe disposal for the rest” [27]. The C2C Passport is implemented on Maersk’s Triple-E ships, with the passport documenting approx. 95% (by weight) of the materials used to build the ships. The parts within the ships are uniquely marked and numbered – “separating high and low grade steel, copper wiring, hazardous materials and waste”. The Passport will describe “all materials used to build the […] ships”, “how to disassemble [the ship]”, and how to recycle parts that have been disassembled. It will also capture the location (in 3D) of the materials used, and supplier information about material composition of products. The passport itself will be verified by “class society”.

	AAS (Asset Administration Shell)
	To capture the properties and capabilities of assets
	The AAS is a digital twin implementation for ‘industry 4.0’, that captures the properties and capabilities of assets, and identifies where to find further information about those assets using a standardised syntax and semantic. Data, where available, “can be mapped over the complete product lifecycle [… with datasets containing, for example …] pre-conﬁgurations of production machines, material properties of intermediate products, limit values for use (e.g., maximum speed, highest possible operating temperature) or manuals, CAD drawings, key production ﬁgures (for example, target and actual values) or maintenance information” [28, 29].  

	The Digital Nameplate
	To make available all relevant information including certificates and documentation
	The Digital Nameplate is a re-imagining of conventional nameplates (permanent inscriptions of the most crucial product information), through the harnessing of modern digital technologies. It is a digital twin technology, and part of the AAS, being pushed by R. STAHL to find appropriate applications [29].

	Buildings as Material Banks (BAMB)
	To track component and materials quality, and modifications, throughout the life of the building.
	BAMB have developed electronic material passports “to be a one stop shop for material information.  These passports “support transition of the building industry [… by identifying …] value potential throughout the building cycle, from planning and construction through occupancy, repairs, renovations, repurposing and decommissioning, and by providing a continuous capacity to track component and materials quality and modifications” [30].  This project is building its’ passport based on the concept of “nutrient certificates” [31].

	KEEP Traceability System for Electrical and Electronic Products
	To improve the effectiveness and efficiency of resource usage within electrical and electronic products
	KEEP is a traceability system for electrical and electronic (EE) products – an electronic passport providing information on an “EE product’s origin, composition, dismantling possibilities and end of life cycle handling” [32]. Information captured by the system includes unique product IDs, business roles (producer, purchaser, certifier, reseller, consumer/user, service provider, waste collector, remanufacturer, material recycler), materials included in components, which materials are in which products, independent verification of data, presence of hazardous materials, information about repairing products, information about spare parts, information on safely and responsibly disposing of products, how products are made, how products are being used, and how long products have been used [32].

	IMDS (International Material Data System)
	To support the recyclability and recovery of materials in a vehicle.
	IMDS (International Material Data System) is an automotive material data system that “is designed to act as an easily accessible application to help manufacturers collect material information from their supply chains and track it accordingly. The system supports recyclability and recovery of materials in a vehicle and addresses the disposal of substances of concern” [33], [34]. The main prerogative of the system is to capture material and component data at each stage of the supply chain [35]. All components, however complex, are traced back to their raw materials and basic substances using this system.  

	I4R (Information 4 Recycling) Platform
	To facilitate recycling and waste disposal at the product end-of-life
	The I4R platform, developed by APPLiA and DIGITALEUROPE, is a “single central online platform […] where recyclers can access recycling information at product category level” [36]. I4R gives users access to data “about the presence and location of materials and components that need separate treatment” according to Annex VII of directive 2012/19/EU on WEEE [37].

	International Dismantling Information System (IDIS)
	To facilitate recycling and waste disposal at the product end-of-life
	IDIS promotes “the environmental treatment of End-of-Life Vehicles, safely and economically [… by providing …] manufacturer compiled [dismantling] information [… and …] common and manufacturer specific safety information”. It is a free of charge platform for all commercial end-of-life vehicle treatment operators in IDIS countries [38] containing information on a large range of country-specific vehicle models from a range of brands and organisations [38].  Information contained includes “airbag deployment instructions, handling and treatment of high-voltage batteries as well as gas vehicles [, …] practical information on pre-treatment, dismantling of potentially recyclable parts and other elements mentioned in ELV regulations (e.g. mercury, lead, cadmium, and chromium)” [39], as well as information to reuse parts; “repair & maintenance information”, “spare parts catalogues”, training information” [40].  Additionally, the system acts as a kit repository of tools required for the treatment of vehicles [41].

	SCIP (Substance of Concern In articles as such or in complex objects (Products))
	To ensure hazardous substance information is available to waste operators and consumers.
	SCIP is a database of information that details when products contain substances of very high concern (SVHCs). It is a legislator requirement for this information to be provided if a product has more than 0.1% (weight by weight) of any SVHC on the EUs Candidate List. The system ensures that “information on articles containing [SVHCs] is available throughout the whole lifecycle of products and materials, including at the waste stage. The information in the database is then made available to waste operators and consumers” [42].

	GHS (Globally Harmonized System)
	To ensure hazardous substance information is available to waste operators and consumers.
	The GHS (Globally Harmonized System) is “a single worldwide system for classifying and communicating the hazardous properties of industrial and consumer chemicals [… that …] aims to ensure that information on the hazardous properties of chemicals is available throughout the world in order to enhance the protection of human health and the environment during the handling, transport and use of chemicals” [42].  The GHS includes “(a) harmonized criteria for classifying substances and mixtures according to their health, environmental and physical hazards; and (b) harmonized hazard communication elements, including requirements for labelling and safety data sheets” [43].

	PANGAIA Digital Passports
	To demonstrate commercial responsibility for the environment
	In a collaboration between EON and PANGAIA, digital passports are “printed on to care labels that share product specific level data at a mere click away [… using a …] QR code and a cloud hosted digital twin, a replica of objects in the physical world, [that] shares real time data on the product’s material contents in addition to facility details on dyeing, production and distribution. […] These digital passports […] update in real-time as impact reporting evolves on a garment’s carbon and water footprint [… with the ability to …] layer on information about resale and recycling” [44].  As part of this collaboration, a global identification system for apparel products, (the Circular Product Data Protocol), has been developed [45], [46].  

	The Down Codex
	To demonstrate manufacturer control of animal welfare, quality and sustainability of their down (material resource) supply chain
	The Down Codex is a customer assurance tool focused on “animal welfare, quality and sustainability [of] down insulated products” [47]. Down (feathers from waterfowl; ducks and geese) is a by-product of the food and meat industry, thus the system provides transparency on the welfare of the birds that supply the down through independent auditing of suppliers.  It is an online system, where a unique barcode can be input to find the history of the down in a particular product.

	CARBON CALORIES Carbon Compendium
	To convey the carbon impact of the product, based on a range of scenarios
	Carbon Calories provides carbon budget passports through their “carbon compendium” [48], a system that attributes carbon statements to product assets. Unlike Nutrition Factsheets, Carbon Statements account for both facts and behaviour, thus there are multiple carbon statements for (e.g.) the same t-shirt, accounting for differences such as “for example, based on whether the consumer chooses to hang-dry vs. machine-dry the t-shirt, or whether the producer chooses to transport the t-shirt to its point of sale using a vehicle powered by fossil fuels vs. renewable electricity”.

	PEF / OEF
	to measure and inform customers about the environmental impact of products and organisations
	The Product Environmental Footprint (PEF) and Organisational Environmental Footprint (OEF) assessments are multi-criteria performance measures of a product throughout its life cycle, with the EC seeking a harmonized methodology for assessment of performance using a life-cycle approach [49]. While the PEF is product-specific, the OEF looks at aggregated data to evaluate all products provided by an organisation from a supply-chain perspective [49].

	Raw Materials Information System (RMIS)
	Disseminate and coordinate Knowledge about the availability of raw materials
	The EC’s Raw Materials Information System (RMIS) [50] is an output of the EU’s Raw Materials Initiative (RMI) and Critical Materials Strategy, that focuses on non-energy and non-agricultural raw materials [51].  The RMIS is a knowledge platform, developed by the EC, that provides “a structured repository of knowledge relating to non-fuel, non-agricultural raw materials from primary and secondary sources [, focusing] on both abiotic and biotic materials [and] covering the entire value chain”.  

	BASF reciChain Plastics track and trace platform
	To track and trace the monetization of plastics within the value chain
	BASF’s reciChain [52] solution is “a scalable blockchain solution […] to support the track & trace, and monetization of plastics within the value chain, through innovative Digital Badge and Loop Count technology”. To support the track-and-trace objective, this system uses a physical, chemical-based (uniquely identifiable) marker to trace the flow of plastics. The system tracks plastic usage “from pellet to pellet”. Currently at pilot completion phase, information captured by the system includes: the location of plastics in various parts of the value chain, upstream and downstream stakeholders, unique chemical marker ID, ID scanning points, transfer of ownership, proof of authenticity, secure access rules for organisations.
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