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About CIRPASS

The European Commission has strong interest and ambition in relation to emerging technologies to
adzLILR2 NI GKS WigAyQ>s 3INBSY YR RAIAGI f DigitalNF y & A (A
Product Passport (DPPJhe DPP is defined by the Europ&zmmission as a structured collection of

product related data with pralefined scope and agreed data ownership and access rights conveyed
through a unique identifier, and that is accessible via electronic means through a data carrier. The
intended scope othe DPP is information related to sustainability, circularity, value retention for re

use, remanufacturing and recycling.

The aim of CIRPASS is to prepare the ground for a gradual deployment of DPPs, with an initial focus

on the electronics, batteries artdxtile sectors. Spurred by the need to accelerate the transition to a

more circular and sustainable economy, combined with new opportunities offered by a burgeoning

data market, a large number of European and international initiatives have emerged lsecent

/I Lwt! {{Qa YSUiK2R2ft23& O2yaraida Ay dzyAliAy3 NBELINB
pilots in order to build a balanced, open and transparent community dedicated to the design and roll

out of the upcoming European DPP.

To ensure a neutradnd technology agnostic stance, CIRPASS relies heavily on the involvement of
leading European Research and Technology organisations, supported by three standardization
organisations, an experienced pool of circular economy and sustainability consuljassiesal large
European industrial associations, digital technologies and web expedddigital solution providers.

The CIRPASS consortium is made up of 31 partners in total.

By bringing together this community of expertise, the project will baddsensus and momentum
around the DPP concept and contribute to the development of common principles, prototypes and
roadmaps to secure the interoperability of DPPs across value chains, sectors and market participants.
Enhanced stakeholder dialogue will &ehieved through extensive consultations addressing key DPP
aspects such as ontologies, technical requirements and standardization needs.

1. Introduction and objectives

This deliverable reports the output of the activity carried out within T3.1 of WP3 irCIRPASS

project, in cooperation with the task force formed by members of T2.2, T3.1 and WiP4bjective

of the work performed in this taskere twofold:(a)to benchmark the IT technical features dfgital

product passport DPB-related initiatives, either existing or under developmerdand (b) to identify

the most common featuresn view of the future adoption of the DPP at industrial scale, in line with

the conceptoutlined in KS Gt NB L2 &l f F2NJ 902RS&aA3IAY TFR2TN$ { dzad | A
analysis led to the identification of relevant madrends and specifi,ecommendatiosthat will form

the basis to supporsubsequengctivities of WP3.

The structure of this deliverable is orgsedl as followsIn Section 1 the technical architecture
benchmarking activity is positionedithin the overall workplan of the CIRPASS project and the
synergies with the main DPP concepigtlined in the ESPRProposalare highlighted. Section 2 is
dedicated to the detaild explanatios of the adopted benchmarking methodology in view of ensuring
the scientific validity of the approach and the repeatability of the mapping @E®cBection 3

1 https://environment.ec.europa.eu/publications/proposal _-ecodesign-sustainable-products-regulation_en

(o- 9
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highlights the characteristics of selected DéRted initiatives extracted from thdatabase resulting
from the application of the mapping approacBection 4 is dedicated tan in-depth analysis of the
entire set of mapped DPRlated initiatives from the viewpoint of the supporting technical
architecture details. Sectionfesentsacritical analysis of the outcomes of the task activity, faogs
on the lessons learntAdditionally, this sectioprovidesa preliminary identification of existing gaps
between the developed solutions and the ESP#Rposalneeds. Section 6 wrapg the man
conclusions ancthaps possibilitiefor further exploitation of the outcomesutlinedin this deliverable.

In this section, the positioning of the wodarried out to preparehis deliverables discusseavith
respect to the activity of the overalllRPAS8oject. The workplan othe CIRPASSo0ject is structured

in 6 interlinked work packagesrepresenting three parallel worktreams carried out within WP2,
WP3 and WP4, respectively focusing on DPP-datdels (WP2), technical IT architecture of DPP
solutions (WP3) and DRPElated standards (WP4), as shown Rigure 1. The workbehind this
deliverableD3.1is part of WP3 and focuses on benchmarking existing technical IT architetttates
have beerdeveloped orare under development to support the implementati of the DPP concept.
Future activitiesvithin WP3 will further elaborate on the outcomes of this analysth the objective

to formalise the functional and noffunctional requirements of a DPP architecture and to focus on
suitable characteristics of th®PP technical blueprint, identification and dataspace integration
solutions of future DPBystems. Thdocus of D3l is onanalysng and learning from the technical
details of the solutions under development to further orient future developments towatds t
expectationsand need2 ¥ G KS Gt NPLI2Zalf FT2NJ 902RSaAday F2N {dz

Batteries
Electronics
Textiles
Cross-
Sectoral

— WP2: DPP Information Architecture

WP5: DPP

— WP3: DPP System and Framework Architecture Prototypes,
Roadmaps &

Recommen-

dati
— WP4: DPP-Related Standards & Interoperability ations

Requests for clarification and complementary information |

N J
1 ‘ﬁ ;l

Fromatechnical ITperspective the concept o DPP can be charactszd by the following 4 pillars,
which arealso visually represented in the graphical circular vajcieainoriented viewdepictedin
Figure2.

A A unique persistent IDof the product (including batch and/or serigtion as necessary})
A A persistent data carrier (RFID, QR Code, digital watermark, Bluetooth tag2tc.)

A A Digital connector between physical product and the digital place of information on the product
(e.g., URaddress)3)

A An T architecture for facilitating the data excharfgecomposed of:

G - 1C
CIRPASS
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- Standardéed data exchange protocols and formats
Standardsed stakeholdeiddependent access mechanisms (read/edit rights)

Distributed storageand managemenof information (in connection with EU dataspaces)

- A stakeholdeddependent interaction layer

Suppliers
0 Manufacturing Use/Repair/Reuse/Refurb
Circular Economy
Oaa 0 o
- oo ]
+ ot i
s | @ | Predictio ! \
PoductiD @) | & EEE—— ! \
e 1@ Dpata carrier - |
mwwe G P _ ! \
Digital connector  €) i H H \

Digitized Data ExchangelIData Exchanqcl Data Exchangel |Data Ex(hanqnl
product flow @ [ @ @ I @
om—a e s

Upstream Suppliers Brands / Manufacturers Retail Users Reuse Platform, Refurbishers,

I Remanufacturers, Recyclers

(4] \ Data space for smart circular applications

At the start of theCIRPASS0ject, several tasks weeemed criticahs they wouldproduce results
providing necessary informatiofior other interconnected and futureasks.In particular three tasks
were identified aparallelaseachhad the objectiveof benchmarkngexistingDPPrelated initiatives,
however,from different perspectiveas per theespectivework packagesThe benchmarkingf DHAP-
related initiativesfocuses on information in WP2 (T2.2), technical atebture in WP3 (T3.1) and
standards in WP4 (T4.1), with WP2 and WP3 schedulfidaiise deliverables in Month 3 (M3) of the
project. A a consequencecollaboration among the three work packages was soughtrder to
ensure alignment antb minimise duplication of work. A dedicated cressrk package task force was
set up to perform thénitial identification and screening of the DiP@lated initiatives. Key participants
in this task forcencluded the work packageaders of WP2, WP3WP4 the task kader of T2.2the
sector leaders tobenefit from their knowledge of the sector initiatives, as well as the project
coordinator for overall crostask coordination and technical experts from the respective work
packages. The task force was formed immedjatdter the CIRPASSickoff meeting that took place
on October &, 2022. Subsequentlthe task forcenasheldregular weekly meetings to discuga)the
approach for the identification of DRRlated initiatives to beanalysed (b) the development ofa

2 Already during the initial discussioasthe Kickoff meeting and discussions with the taskforce it was identified
that talking about DP#ilots may be too restrictive, as pilots may raise expectations about some specific
implementation and that may limit the identification of initiatives thate relevant for DPP but are in a more
conceptual phase. Therefgrhe broader term of DP#Related initiatives was introduced which allowed for more

flexibility to make a broad identification of developments that are identified by partners or the exteebaork
as relevant or informative for DPP.

G - 11
CIRPASS
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categorsation framework for the data collectioof the DPRelated initiatives (c)the data collection
tool development,(d) the progress on data collectiorand (e)approaches for data analysis and
presentation. Next to these crosgork package taslofce meetings, additional coordination meetings
within the three work packages also took place to further progoesactivities as agreed in the DPP
related initiatives task force meetings. The screeroh@PPrelated initiatives was therefore a joint
effort betweendifferent work packageteams Deliverable D3.5ummariseghe main results of this
benchmarking activity with a specific focus on the technical IT solutions.

In this section, the alignment of the objectives of the D3.1 benchmarking activity witfe#R
Proposatarget goals is discussed share withthe reades a broader view of the entire DPP context
of reference.

TheESPRroposaR & 2 0 2 8 10 iedugeheinedatNa life cycle impacts of products and improve
the functioning of the internal market. It also contributes to EU industrial policy objectives to foster
sustainable production, promote supply and demand for sustainable products, anteeadevel
playing field for products sold on the internal markéheESPRroposalays down a framework for
setting ecodesign requirementbased on product sustainability and circularfigr a broad range of
products, creating digital product passpsiand prohibiting the destruction of unsold consumer
products. Under the scope dhe ESPRProposal only a few sectors are exemfe.g. food, feed,
medicinal productsetc.).

TheESPRroposatakes into consideration other regulations to ensure consisyavith other existing

policy provisions and Union policies (e.g., the European Green Deal, Industrial Strategy for Europe,
Gdrcular EconomyAction Plan, EU strategy for sustainable and circutextiles, Green Claims,
Corporate Sustainable Due Diligence, Market Surveillance Regulation, Union legislation on waste,
chemical and food safety)The ESPRProposal also provides information on delegated act
developments, regulation exemption rules, mations of actors along the suppiwnd value chains,
regulation enforcement and compliance, policy and standard harsatioph among state members

and with national policies, aremall and midsized enterpris8NEB implications.

The product passport conpe(purpose, data included, system) is presented on item (26) to (39) (page

25-27 of the Proposal)TheESPRroposaly | £ a2 Ay Of dzZRSa GKS ONBIlIGAz2y 27F
electronically register, process and share prodatdated information amongt supply chain

businesses, authorities and consumers. This is expected to increase transparency, both for supply chain
businesses and for the general public, and increase efficiencies in terms of information transfer. In
particular, it is likely to hel@tilitate and streamline the monitoring and enforcement of the regulation

carried out by EU and Member State authorities. It is also likely to provide a Arateligence tool

GKIFIG YFe 0SS dzaASR T2NJ NBJAAAY@EII) YR NBFAYAYI 20f A -

While the details of the DPP for specific product groups will be defined in specific delegated acts, the
ESPHRProposalcontains information on technical aspects of the DPP thiéitapply to all product
groupsfor which delegated acts will be developethe DPP sl offer free access to data to actors
along the entire value chalmased on their respective access rights set out in the applicable delegated
act This information must be based on open standards and interoperable formats and be machine
readabk, searchable and structured. To balance accessibility and IP protection, DPP will allow
differentiated access depending on the type of information and typology of stakeholders. It is

CIRPASS
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expected that actors may introduce or update information in the DPRydimey, where needed, the
creation of a new DPP. This, as well as the period for which the DPP shall remain available, will be
defined in the delegated acts.

While DPP implementation is expected to be supported by and produce positive impact on SMEs, the
cost may be relatively heavier. As a result, ESPR proposes a number of measures to help SMEs mitigate
risks and costs related to DPP implementation. In particudesupport SME's in filling the digital divide

gap, the authors of this summary expect tHaPRas-a-Serviceoperators(intermediaries)will offer

low-cost DPP data storage and access facilidesording to Art 10. thewill not be allowed to sell,

re-use or process data beyond what is necessary.

A DPP will be specific to the item, batch orguot model, depending on the complexity of the value
chain and the size nature and impacts of the product considered. A DPP can be assigned to
intermediate goods or materials. When applicable, the DPP should be easily accessible by scanning a
data carrig, such as a watermark or a QR code. The data carrier should be on the product itself to
ensure the information remains accessible throughout its life cycle. However, theFE§RRahlso

states that the data carrier shall be physically present on thedpet, its packaging, or on
documentation accompanying the product. To ensure interoperability, the types of permitted data
carriers, the data carrier, the unique product identifier, and unique operator and facility identifiers
will be standardied to guaantee compatibility with external components such as scanning devices.

The Commission will set up and maintain a product passport registry to, at minimum, store a record
of all data carriers and unique identifiers linked to products placed on the markegtitoin service.

This registry will be interconnected with the EU Customs Single Window Certificates Exchange.
However, the DPP itself should be based on a decesdthliata system set up and maintained by
economic actors. The DPP shall additionally regstandards for data access rights management,
data storage and processing, data authentication, reliability, integrity, security and privacy.

The benchmarking analysis in this deliverable highdittté most common technical trends adopted

by DPPRoriented initiativesthat have beerdeveloped, oareunder development, in different sectors,
with the objective to investigate gaps and orient future developments in line with the expectations of
the ESPRroposal

2. Methodology and procedures

The methodology ashprocedures adopted within the activities of T3.1, in cooperation with the eross
WP taskforce are explained in this sectiofo further clarify the first part of the activity has been
conducted in synergy with the other WPs in the task force, while ghase of analysis and
benchmarking has been conducted by introducing-#éBendent criteria and mechanisms.

The lefthand side ofigure3 provides a highevel overview of thg@rocess More specificallyin a first
phasethe task force worked orthe developmentof a DPRinitiative characterization framework
focusing on severallassification axeéStep A) andmplementedthat framework in the form of an
excel tool and an online questionnaire (StegrByrder to support the data gathering stephe task
force also worked omhe identification of DPPrelevant initiatives(Step Cland on the collection of
inputson DPPrelated initiatives analysis via the tools to establish@BPAS& owledge base of DPP
related initiativeg(Step D) to support a more-gtepth WRdependent analysis
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The CIRPAS&owledge base of DRRlated inifativeswas then madeavailable for uséo different
work packages, where depending on the specific objectives ofreaplectivework package, &urther
customsed selection of DRRelated initiativestook place (Step Ebased on work package dependent
criteria. Thisthen led to the customsed analysis (Step F) and deliverable writing (Step G) for the
specific work package.

In this sectionwe focus only on the steps carried out by the BERted initiatives task force (i.e.
steps A, B, C, and D). Steps E, F, anill Be covered ithe Sectiors 3 to 5 of this deliverable.

Joint activities of the Work package
DPP-related initiatives specific activities
task force and analysis

A

Characterization Excel tool On-line Customized selection
Framework questionnaire of DPP-relevant
initiatives

Customized

analysis

Initiatives CIRPASS knowledge
(Initial set, extended base of DPP-related
set based on inputs initiatives
partners and analysed through G
external inputs) the characterization
framework .
Deliverable

Figure3 DPPrelated initiatives activigs carried by the task force and the individual work packages

In the future, other work packages will also make use ofd3HRPAIIPPrelated initiatives knowledge
base for their activities.

2.1 The overall benchmarking methodology

For the data collection rated to DPRelated initiatives, a categorization framework needed to be
developed to identify dimensions and categories along which to organize the data collection about
the initiatives in a uniform way. The categorization framework was developachiumber of steps.
First,somepreliminary preparation before the CIRPS Kickff meeting was performedby WP2 in
consultationwith key stakeholders from T2.2, where an initial idea about how the categorization
framework could be organizedhiswas thendevebped and presented during theIRPASSickoff-
meeting. The highevel framework (sed-igure4) consisted of several dimensions as follows: (1)
Actors; (2) Technical design; (3) Data; (4) Initiative characterization, and (5) Standards.

ﬁ Y, 14
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INITIATIVE
CHARACTERIZATION

Following the CIRPASRickoff meeting o October %', 2022, the further development of the
categorization frameworkvas initiated bythe DPPrelated initiatives task force to further define and
fine-tune the categories anthe dimensionsin addition, WP2 and WP3 had internal discussions to
fine-tune the categories relevartb the respectivework package. During thee discussions it was
decided that the standards dimension would not be part of thetjdiata collection of sreeningof
initiatives, as WP4 focuses on standards, while WP2 and WP3 on initiatives. Nevertheless, WP4 was
actively involved in the DPP taskforce, collaborated on the framework development, and followed the
developments, to ensure that the standards Wwas aligned with the work related to tH@PPrelated
initiatives screening. WP4 also added some of the initiatives that were looking into stesadiairdi

and provided inpuin order to ensure thathe identified categories in the categorization framework

for the pilotswerein line with what is stated in the standards. Thiasnecessaryo performa gap
analysis on standards, but also to highlight if additional initiatives/Expert Groupshete.needed

to work on missing standards.

As a result of thigerative processthe DPPrelated initiatives tassificatiorframework was developed
early November, 2022

The screening of DRRlated initiatives was meant to provide a quick scan of initegtias parof tasks

T2.2 and T3,1to produce results in the first three months of the projeand tofeed these results

into other related tasks. Once the work on the initiatives started, based on discussions in the DPP
initiatives task force, and based on feedbaekeived from external stakeholdeisbecame clear that
collecting data about DPRielated initiativeswvasan important task andhat it wasnecessary to build

and maintain a knowledge base on that topic not only in the first months of the project bat al
throughout the project durationSimilarly it was important to setip a process to enable populating

this knowledge base not only with pilots to whiGhRPASSartners or their immediate network had
access to, but to allow for an open process wheregxl parties interestedn shaing information

about their initiatives would be welcome to do so.

¢ .
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Figure5 illustrates the processf DPPrelated initiativeinclusion in the knowledge basd CIRPASS
This knowledge basbkasbeen used in a tailored way biye relatedtasks inCIRPASSork packages,
depending on their specifiobjectives andneeds.These relatedaskshave thencolleced more
detailedinformation on relevant initiatives selected from this knowledge bé&seneet the needs of
their specific task

D3.1 Benchmark of existing DPP reference architectt

DPP-RELATED INITIATIVES KNOWLEDGE BASE

Laye red P 4 INPUT TO THE DPP— RELATED [N
approach vl chatoctezed by the sector loscers and e bbb Lot s :
for adding et e -'
DPP?re|ated testing and enhancing the data collection tools Based on Tal\Ofed
initiatives to § e \ dats collection: use of the
the CIRPASS et s November 2022 DPP- related
D P P7 re | ate d Eg:sg:;':r:wl:fv;:;db:\rfsco‘?zzftsnars | n ‘tl aUV@S
initiatives from their extended network By applying the Input for knowledge
knowledge i i , characterization D2.1 base in the
base 3. DPP-related initiatives framework and D3.1 CIRPASS WPs
v and tasks
approached CIRPASS dependlng
Additional input to the CIRPASS on their
40mempprelatm """"" ' DPP-related initiatives knowledge needs

initiatives added by the
wider network through
apen consultation
process (via the
CIRPASS wehsite)

base collected during the remaining

duration of CIRPASS

OTHER DOCUMENTS OR REPORTS THAT IDENTIFY INITIATIVES

Figure5 Approach followed for the DRBlated initiatives screening

As illustrated inFigure5, the approach followed for the inclusion of initiatives in thREASS DPP
related initiatives knowledge baseaslayered, starting from: (1) a limited set of initiativiee task
force had access tand which were usetb develop the data collection framework and tools and to
perform initial initiatives analyse Subsequently moving to (2) the data collection process waseaben
to the CIRPAS&artners who were invited to conbute additional initiatives they were able to bring
in via their own networkand (3) data collected from external parties that actively approached the
CIRPAS®nNsortium and volunteered to contribute information about thigitiative. These processes
resulted in the initial knowledge base which is used by WP2 and WP3 for the deliverables D2.1 and
D3.1. However, the data collection process for further expandingifiPASBPPrelated initiatives
knowledge base will continue after these formal deliveesbire submitted This continuation will
ensure thatnew information about DPRelated initiativesis recordedwhen such information
becomes available. This process will be enabled via (4) open consudtatgimg an online
guestionnaire that will be madavailable for public access the CIRPAS8ebsite This knowledge
basewill be a valuable resource fasther work packages and taskss the project progresses
Additionally,in Figure5 we also explicitly acknowledge that there are documents and reports from
other projects which identify DPflated initiatives. Such reports may contain lists of Dé&&ted
initiatives collected for other purposes but may still contaaluable information to further feed the
CIRPASEnowledge baseEncouragemento provide additional information via the open online
consultation proceswill come fromeither CIRPAS8embers actively reaching out to initiatives and
encouraging them to filin the online questionnaire or via th€IRPASS8issemination process,
whereby more parties beome aware of theCIRPAS@roject and ©ioose toproactively approach

CIRPASSIth further contributionsto the CIRPASSPP knowledge base.
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Figure 6provides further insights about thepreliminary phases adopted isteps (1) and (2jor
identifyingan initial set of DPRelated initiatives. For further details on the tastorce activities and
the adopted procedures for identification and data gathering on#P&ed initiatives please refer
to D2.1 of CIRPASS.

D3.1 Benchmark of existing DPP reference architectt

Identification of initial initiatives

based on consultation with the
CIRPASS partners during the
proposal stage

al. Initial overview of initiatives as
identified in the CIRPASS Proposal

b.1. Extending the initial overview of
DPP-related initiatives in consultation
with the CIRPASS sector leaders

b.2. Additional consultation with the
CIRPASS partners for identification of
additional initiatives

Differentiation of concrete

initiatives from other more
general initiatives

¢.1. The initiatives identified in step 1
and 2 contained a mixed set of entries
including organizations, networks,
standards, policy documents, as well

as more concrete initiatives like projects
or pilots with specific solutions.

In the review:
® Standards and policies were excluded
as they would be analysed separately

® |nitiatives where only organizations or
networks were mentioned were marked
with the note to be contacted later to
see whether they have specific pilots

* The other initiatives which were more
concrete were considered for further
analysis

Identification of experts within
CIRPASS that could perform
screening of initiatives via the
characterization framework

d.1. Identifying experts within CIRPASS
who could carry out analysis of initiatives
using the characterization framework,
either themselves or via experts from
their own network

® For some initiatives that were
identified (especially initiatives from
the proposal list) it was difficult to
trace back the party from the CIRPASS
consortium who proposed the
initiative in the past. These initiatives
were also not included initially*

*THE IDEA IS THAT IF THESE INITIATIVES ARE
STILL IMPORTANT THEY WOULD BE COVERED
WHEN THE ANALYSIS FRAMEWORK IS OPEN
VIA THE CIRPASS WEBSITE

Figure6 Way of working for identifying DR®lated initiatives within the reach of tHelRPAS®&twork
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In this section, the overall mapping framework synthetically presented in Section 2.1 at the basis of
the adopted benchmarking methodology has been further detailed for the section concerning the
G¢ SOKY A Ot 5 Sralated yhitiativ@st Thé iétBale Hehind this reference classification
framework, developed within WP3, is to further gather information on the solutions adopted by the
existing DPfelated initiatives with respect to the four fundamental pillars characterizing the
technical IT perspsive of the DPP, briefly introduced in Section 1.1 of this deliverable. The whole
reference classification framework, that enabled the analysis performed in the next sections, is

reported inTablel. An indepth presentation of the individual classification pillars in proposed in the
next subsections.

~

aaATAoO

Tablel: Mapping of the DPRelated initiative

Reference classification framework for mappim@PPRrelated initiatives

Technical Design section

Type Instance Category
Product ID _ . .
Granularity Model Batch Prod. order  Single item
Digital  Bluetooth Bar
Type RFER T QRIC watermark  label Code QI
HCEEEREEIER \1achine readable
carrier ] Yes No
data carrier
Resolver Yes No
Digital ID minting Centralized Decentralized
CRUNEREIEE Data storage location Centralized Decentralized
.IT . Openness Sandardized Proprietary Data ports Others
architecture: WY
Data _
transport Data packaging Data transfer API
IT Level Simple Advanced
architecture: _
Access controiEl\ZEe<e Attribute based Role based
IT
architecture: Labelling Enforcement Others
Data use
Evidence Blockchain Verlflaple Others
IT Qedentials
CUNICMUIERS Convenience Wallet Data Ports Others
Data mgmt _ -
features Data protection PETs Anonymization Others
Traceability Tagging (QR, NFC, RFID Others

G
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2.3.1 Productidentification (ID)

In today@ globalsed world, production chains are distributedternationally. Once produced, retalil
also has complex structures to bring the tangible goods to consudgssto give an examplenique
identifiers integrated in machineeadable data carriers, like barcodese in wide use since 197#%
identify goodsandhelplogistics to trace products until they are finally checked out by the conséfner
In the classification framework, deliberate choic&vas madenot to ask for a specific technology, but
to gatherresponses on the characteristics of those identifiers.

Many industries have their owidentificationschemeand, typically, the product identifier itself can
carry a lot of semantics that make assertions about the prodsimine systems, like OEM numbers in
the automotive industry, have a granularity that only gogown to the modelevel For various
productionrelated reasonspther systems have special numbers for the goods produced within one
batch And finally, theidentification can galown to the actual instantiation of a certain model to
identify an actuaill produced single item of that model. Some systems have the flexibility to
simultaneously identify a hierarchical granulayifgr exampleidentifyingthe model, the batch and
the instance (and more) with one number. The questionnaias designed taentify some semantics

to avoid later contradictions with the DPRs the semantics of those identifiers will most probably be
additionally reproduced in the DPP, the question of how identifiers expressed semantics was not
explored.

Today, a product is oftewrapped and a Barcode, @Rde, Bluetooth tag or RFID tag is put onto the
packaging or otherwise attached to the good. In other industries, identifiers are etched onto the
product. Sometimes, goods carry multiple numbefar example, OEM identifiers ansed for spare

parts in automotive industry. Thus, a certain spare part, produced by a supplier and delivered to
AaSOSNIf h9aQa 2NJ OFNJ YIydzZlFIOGdzZNENE OFy y2g OF NNE
(on the part) from the supplier who produced it.

Identification schemes based on product identification singghifkingabout a given product with a
given level of granularitywhich in turn simplifies reasoning about the produ¢the benchmarking
effort was done to discover thevel of granularityf identifiers used in current DRRlated initiatives.

From a circular economy viewpoint, the information needed may vary depending on whether a good
can be reused and/or repaired or not. If so, the identification needs to be ositigée itemlevel in

order to enable the recording of information about eventual repairs and changed parts. To only
determine the composition of materials and certain other properties, an identification on the level of
product model, variant, batch or los iprobably sufficient. It watherefore of high interest for the
evaluation how many initiatives approach identification basedpooduct categoies whether they

work with instances of goody if their approach can accommodate several levels of granylarhis
guestionwas organized in a hierarchical way to only ask for the granularitgtefariesif categories

were used.Due to the importance ahe question, itwas asked twice, using different words todat
different developer communities: K d& LI¥ ¢TI Ly aidl yOSQ A& SljdA gl tSyd

3 For example, the ISO/IEC standards 15459 and 154183 are used to identify goods and to trace them within retail
chains. An example solution based on these standards is the Global Trade Identification Number GTIN).

4 Another approach to product identification is based on the international standards of IEC 61406 -series which
uniquely identify products using a unique identification URL . In addition, the 61406 standards may, but do not
necessarily, encode globaly unique identifiers as defined by ISO/IEC 15459. However, there is no consensus as to
whether an IEC 61406series identifier identifies a product or an entry in a database about the product.

¢ .
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2.3.2 Product Data Carrier

The notion of poduct data carrier refers botto the way theproductID is puton or attached to the
product and ®condly, to means for making this ID machine readabléo enable automatic
identification Foropenand interoperablesystems, standardised data carriarsdagreeddata carrier
encodingsyntaxesare necessary

Given the above centraition of the information model around the Product ID, it becomes clear that
the relatiorshipbetween the good and its informational representation is of the utmost importance.
And if this relatioshipis pertained by thédentifier given to a certain product or category of products,

it is also clear that once the tangible good dawt carry its Product ID anymore, the link between a
given product and informational representation is lost. In this case, a recycling effofondkample,

have to use optical characteristics and background informatiatetecta given categorgf products

But this information will get lost easily again. Today we can observe that the higher the value of the
goods, the more persistent the identifiers. Asfirt has an identifier that can be detached once it is
sold and leaves retail. A car has agetent identifiercalled Vehicle Identification NumbévIN), and

this VIN is attached to the car in ways that make it very difficult to remove it.

Qurrent data carriers used iretail have some shortcomings. Product IDs are typically printed on the
wrapping or on care labels that are oftediscarded oremoved after saledestroying the relation
between the actual good and its Product Atempts to solve this problem are already underveagd

there arenow various ways to attach a Product ID to a gobdr example, live implementations of

this have existed for 10 years using RFID technolgye recently, embedded solutions costiig of
printing QR codes directly on garments are bgimgposed?® It is therefore very interesting how
initiatives are trying to tackle this issue and which type of carrier they have chosen to carry the Product
ID.

But some identifiers may not be machine readable. An OEM number printed on a piece of metal that
itself is riveted onto the good is nativially machine readable while it is easy to makeREID call into

an unsorted hive of things to discover what is in that hjwevided that all things in the hive carrma
RFIDtag. Machine readability by means commorayailable to consumers, e.g. smartphones, is also
an important issue.

It is cruciato knowif the data carrier should be used for sortidgring andafter the use phase or not.
Indeed, nost data carriersisedtoday are not robust enough to still be funotial aftera prolonged

use phase (QR, RFID etc.). Another important agpeconsideris that the data carriershouldbe

easily read to enable lean and potentially even automated sorting processes. However, several data
carriers and solutions have beepwkloped in recent years who are able to sustain the use phase and
support efficient sorting processesHowever, the question of data carrier persistence was not
explicitlyaddressed in the analysis.

The decision to use certain data carriers will depend highly on the economics of the business case, but
can also imposed by legislation (gharmaceuticals) or imposed by the marketde retailer
mandates). The delegated acts will play an important helee.

5 Exampks: https://www.decathlon -united.media/media/decathlon -united-rfid-en &

https://embelex.averydennison.com/p/2

G - 20
CIRPASS

Digi



https://www.decathlon-united.media/media/decathlon-united-rfid-en
https://embelex.averydennison.com/p/2

¢

=

DIGITAI2021-TRUSD1 D3.1 Benchmark of existing DPP reference architectt
2.3.3 Digital Connector]D Issuingand Data Storage

As there are many ways to lirfke., resolve a product or product category to the information about
that product or categorythe question réated to the digital connector resolver was5 2 Sa ikKS L5 f
RANBOGfE (2 AYyF2NNIGA2Y 2y GKS 6So0 2NJ A& GKSNB |

Next, the comparison framework targets thiesuing2 ¥ LINRP RdzOG L5Qa | yR (K¢
decentralised nature of this mechanistinderi K S O 2 yIDrSintig, tBe®valdation wanedto
determine who controls the creation of the identifiers that will build fpreduct ID.

Theissuingof the product ID can be centrad or decentralsed. Centrakation is understoodisthe

control over the creation of IDBy one acto rather than theindependent creation of IDs by every

actor in the system. In the course of the evaluation, we sedlthat every shade of grey was present.
Centralzedsystems, like GS1 GTINs,angeality, verydecentralised The reason is that GSé&ldgates

large parts of the numbering scheme to commercial entities participating in the system. But GS1 still
controls the numbering as those participaai® obligedo observe certain conditions and constraints

that come with the delegation. Other IDigke DIDs are, by design, totally decensadi as anybody

can open their own page with identifiers. But questions of interoperability remain as the cryptographic
methods for the verification of the ID are not yet fully standsedi Europewide traceabilly schemes

such as the Tobacco Products Directive, have aléwel centralized approach. The authorities in the

9dzNRB LISIFY YSYOSN) adGliSa AaadzS LINBRdAzOG L5Qax gAlGK
authorities.Like for citizen IDgroduct IDs& a2 LX & | OSYyidN}Xf NRBES Ay (KS
commercial actors. Hence themportance of the debate surrounding centralsation or
decentralgation.

Whilethe topic of the issuing gfroductIDQié also a question of systetoherencenvhichmightjustify
centraliation, the location of data storage is less a question of interoperakitity more a question

of sovereignty data security and liabilityIndeed,data storagewill play a big role in the business
models attached to the creation @ DPP. The physical control over a central stogdgtorm of all

digital product passport informatiowould providehuge commercial leveragi the future, he legal
environment of such a system as well as the economic networking effects will createn@ums
economic gravity around such a system. And this gravity can be used in monetization and other
exploitation techniques. Additionally, a huge central system is a very lucrative target for hackers and
needs enormous investments into IT security. Thigibwn to affect the usabilitfdowever, aentral
systemhistorically hadand continues to havenany advantagesuch as its IT architecture isimple

it always has a perfect overview itd state, and itcan be easily controlled by authoritigdowever,
centralized systems are less scalable and can thus become chaotic and complex when an increasing
number of applications and features are addeddditionally, centralized systems pose severe
concerns with respect to competition law, as they are exsusceptible to cyberattacks and industrial
espionage i.e., tracking the requests allows to draw conclusionzoduced specimen or types.

It wastherefore interesting to see which projects opted for censatiion and whdollowedthe more
difficult path of decentrakation and resilience.

6 llias lakovidis, "Digital Product Passport- first ideas on HOW"
https://webgate.ec.europa.eu/TMSWebRestrict/resources/js/app/index.html#/library/detail/8245 5
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2.3.4 The IT Architecture

The purpose of ®PPisto contribute to the building of a circular economy. The visioCHRPASS
to makethe right information at the right time at the right locati@vailableto the right stkeholder
in order toincrease the circularity of goods significantly. This in turn requires that an architectiste
be as inclusive as possibie order to facilitate the inteiconnection of legacy data systems
Information must be easy to access, tramspand be used in a high variety of situations. TH2PP
initiatives analysis frameworkocused on decisive aspects inghespect.

Data is normallytransportedusing a transmission protocol that carries payload information. One of
the most widespread protocols used is Transport Layer Security version 1.3 according to RFC 8446 that
underlies most data exchanges on the web. This is a starsddrgrotocol. However many projects
ta2 dzaS | LINRPLINASGIFNE SEOKIy3aS LINRG202t (G2 O2y
important to evaluatdo what extentcurrent initiatives are already using standaedi protocolsThis

gl a GKS 202SO0A@SIZT jWA£8 (a20yySaa S

As discussed previousithe DPRlatacould potentiallybe stored ina centralsed cloud service. If this

were the case, normally this cloud serviedll makean API (Application Programming Interface)
accessibleto participants of its sefige allowing those participantsto upload and download
information, but also undertake data processing within this cloud sertiogvever,an APl may be
standardsed, butit may also be proprietary. In the latter case, the API is controlled by the entity
controlling the cloud service and can change anytime, even to exclude certain participants. The
advantage of using an API is that it allows the central cloud service to set policies, to control data
processing ando execue tasks.However,in order to mixone'sown information with third party
information, the organizationuploading and mergingis own data into the data from the cloud
structure will need to fully trust that cloud structurahich is not always the case. A way around this
dilemma is to ingégrate the usage constraints with theté (as data annotations) &xemplified by

the YecialProject’ e.g, for data protection issues. In this case, instead of accessing a cloud service
via an API, data is exchanged but contains usage limitations. @oagplvith the usage limitations is

then a question of the contractual relations between parties exchanging data. Hence the question
Fo2dzi aRFGF LI O Whthey agiven gytdnQukes ARFI SrisEateétr2daround

the exchange of datautside of a cloud infrastructurédowever this is distinct from the questioaf
whether an architecture is centraid or distributed. Federations of servigeshich are hybrid
architectures,can use ARl request information on a given service buttraztually exchange the
entire datapackage.

Product information is often very valuable. Sometimes, information on tangible goods and their
composition can reveal trade secrets. The questibwloo can access that informaticandto what

extert becomes mucial in commercial exchanges and trust relatidfar. example, aecycling system

facing the high variety of the European single marketalsibneed a sophisticated system to control

access to potentially very sensitive information. Advanced resdartte last decade has shown that

the use of roles and attributes in access control helps to create such sophisticated systems and allows
to reflect the societal variety. Hence the questibno 2 dzDO& a & O 2 ysaéd\BdxistiigS @St ¢
initiatives to understand how far they have already advanced inisttarea. The first question
distinguished between simple access control and advanced access control to find outdmw m
systems are only using simple access control policies, e.g. to let people accessmaditiafoonce

7 https://specialprivacy.ercim.eu/
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they have a username aral passwordThe second question concentrates on the different known
advanced access control systems. They can be overlapping. One way to handle advanced access
control is thata user has a number of attributes. Onlyhié appropriate attribute can be shown to the
system, access to the infoation will be given. Those can be credentials and other attributes. The
role-basedaccess control defines role§ people or entities in a system. The person or system wanting

to aaccess information has to provide proof that they have that role in the system. This is semantically
more sophisticated and di€ult, but is closer to the normal human organization of work and
workflows. The benchmarking allows to find out whether thitiativesunder development address

difficult access #uation and if they do so, how those are addressed.

However,access controdloneis not sufficient. Once a playbasreceivedaccess, they may not use

the data asntended This is normallgonsideredn framework contracts between players. Dataspaces
with fixed rules are an option heréut if a system is supposed to support actors coming together
without needinglong negotiations between lawyerthese rulesnustbe machine readablerhich is

not always the case The concept ofdata use limitation comes initially from the Digital Rights
Management areaWithin this we can distinguish two streamgt) the rightslabellingand (2) the

rights management enforcement. Righébellingexpresgspermissions, constraints and obligations
attached to the processing of the datalated toa certainproduct ID.Labellings cruciafor actors to
understand what they can do with the dat&he rights enforcement comes rather from the media
industry andplays a minor role in general data processing. Here, the system only lets people process
data in certain ways and tries to secure those limitations with cryptographic means. It was,
nevertheless, worthwhile asking whethddPPrelated projects are investingin cryptographic
processing limitationslt is expected that e rightslabelling approach will besignificantlymore
important in survey resultsas it provides the necessary hooks for algorithms to process data in
compliant ways automatically. This isicial in high volume systenssich aghe DPP.

As data management and usagae critical, it is worthwhile asking what data managememtd
protectionfeatures are implemented by theurveyednitiatives How is evidence securedlative to
the provided inbrmationto allow for later accounting and equ?Are there additional features that
make the use of such a system more convenient? DorBlafed initiatives take into account data
protection and what tooling do they provide to sanitize or protect data?

The tools used for collecting data from Difated initiatives are described extensively in CIRPASS
NB LJ2 NIi & 5 rofflegal amd voliintary raquirementsand Screeningpf emergingDPPrelated
piloli & Ehdse consist in an excel toahd an online questionnaire tool, both implementing the
classification framework.

In addition to the use of these two toolasing the answers provided, Word formatted tables were
prepared and senindividuallyfor verification andcompletenesgo the owners of the initiatives. This
step allowed togather clarifications andéurther improve the quality of the results gathere@ihese
results are provided in section 3.1 below.

CIRPASS
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¢

ey

DIGITAI2021-TRUSD1 D3.1 Benchmark of existing DPP reference architectt
3. Examples of a subset of relevant Di@Rented reference

architectures

In this section, an extended view of a subset of mapped-iDiERtives is providedThese initiatives
were selectedfrom the list of responses to the online questionnaire tbecause they fulfilled the
following objective WRleperdent criterion(Step E)of relevance for WP3:

WP3 dependent criterion: provide extended view of BERted initiatives that provided at leas
one entry in thelT Architecturarea of the classification framework.

As a consequence, all the initiatives that did not fulfil this criterion were considered in the detailed
analysis of the mapped initiatives reported in Section 4 but were not dedicaspefic highlight in
section 3.1. In the following paragraphe providedetailed highligh$ of the 32 initiatives fulfilling the
WRPR-dependent criterion and whose response to our online questionnaire was received before
December 3, 2022

For each of the mapped DP®ated initiatives fulfilling the Widependent criterion, a specifi@ord
table template wascreated and distributed to the contact person of the specific initiative in order to
gather additional informabn on the objective, scope, sector(s) of application and technical
implementation features of the initiativelhe descriptive text received was not edited except when
exceeding the character limi€omments provided by the authors were included in fooa®mif the
O02YYSyid Of I NR FA S Hhellisyof the2drigdnly dnitativstatENrSpgait Idvel fulfilling
the WRdependent criterion is reported imable2.

ID | Initiative short name ID | Initiative short name
1 | atma.io 17 | itmatters

2 | BP 18 | Peppol

3 | Wordline BTraaS 19 | Ql-Digital

4 | CircThread 20 | RCSBP

5 | circular.fashion 21 | RR

6 | CYCLANCE 22 | Worldline TCS

7 | DDCC 23 | TextileGenesis

8 | DIBICHAIN 24 | Tings

9 | DigiPrime 25 | Tokenized Distributed Ledger
10 | DNV 26 | Toxnot

11 | EasyBat 27 | Worldline TRD

12 | EON 28 | TRACE

13 | EPEAT Ecolabrl 29 | TRICK

14 | eReuseDPP RR 30 | TrusTrace

15 | FEDeRATED 31 | Vine

16 | GTS 32 | ZVEI DPP4.0

G - 24
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3.1.1 atma.io

atma.io

End to end traceability platform.

Mapping with respect to the reference framework

Product ID
Granularity

Product data
carrier

data carrier
Resolver

Digital 1D minting Centralized

CCIUCECIEN Data storage location Centralized

IT Openness
architecture: QEYE

Data

transport Data packaging

IT Level Simple
architecture:

IT
architecture: Others
Data use

Evidence
IT

architecture:
Data mgmt

Unique technical aspects

Convenience

atma.io is built on a statef-the-art microservices based architecture that follows doraiiven

design principles. This architecture and design split the overall functionalities into loosely ct
services that can be developed, operated, and scalddpendently. We are following a polygl
approach for the individual microservices which means that we are employing diff
technologies that are best suited for the specific domain of the individual services (both, f
persistence layer and programng language perspective). For highly scalable is¢evice
communication, we utilise asynchronous messaging technologies and a variety of design p

cc"‘ﬁﬁ.&?
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to enable both horizontal and vertical scalability. atma.io provides RESPIs for data exchaac
with external systems and applications. Our standard APls are GS1 EPCIS compatible to
an easy data exchange with other systems. In addition, we have a standardised way to in
with Blockchain and Distributed Ledger. Our platform featwtase-of-the art data security anc
is designed from ground up to be highly interoperable, and optionally offers a fully redundar

up.

Maturity level and application sectors

The solution is used by 6 of the 20 biggest fashion brands and trac28 bdlion unique items
There are other sectors that utilise our solutipng. food, pharmaceuticals, beauty, packagi
logistics and automotive. We are continuously enhancing our services, enabled by quan
feedback from the process implementati, piloting and scaling up existing solutions. The atm
platform provides a range of configuration options, ranging from enabling specific feature
modules over usease specific configurations down to data schemas. We implemented
based accessontrol for authorisation. User accounts can be created with different access 1
and privileges. For both the produlgvel and the iterdevel, atma.io uses a flexible schen
allowing additional fields to be captured and managed. atma.io is desemetduilt for processing
data at very large scale and throughput. For example, our Serialization API in the st
configuration provides the ability to process 300 requests per second with a payload size c
1000 identifiers per request. We enaldensumers to interact with products directly via targete
contextual and personalized experiences (resolver).

3.1.2 BP

Battery Pass (BP)

The Battery Pass Project is developing cindastry content and technicguidelines for a digita
battery passporaccording to EU Battery Regulati@guirementsand to demonstrate them in i
pilot project

Mapping with respect to the referencéramework

Category

Digital Bluetooth  Bar
Watermark label Code

Product ID

Granularity

Type RFID Other

SCICREEES \achine readable
carrier

data carrier

Resolver

Digital 1D minting Centralized

CREREIEY Data storage location Centralized

. " : Duenness Proprietary Data ports Others
architecture: RERYE
Data

irzyeey Data packaging Data transfer

t CIRPASS
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Simple

If advanced Attribute based Role based
control
IT
architecture: Labelling Enforcement Others
Data use
Evidence Blockchain - Others
IT
SUNERTIEN  Cconvenience Data Ports Others
Data mgmt _
TS Dataprotection _ Others
Traceability Others

Unique technical aspects

We consider the following technical aspects GRIANGSLD, SSI, comprehensive modu
Standard Stack considering value chain, data processingau@nance.

Maturity level and application sectors

Initially, the Battery Pass Project is scoping the automotive industry. But as discusse
stakeholders, most of the standard stack elements could be used for other products and ¢
(e.g. GAIAX specifications). The modularity of the standard stack architecture enable:
exchange of sector specific aspects by not changing the entire architecture. As we are ail
use existing standards for applying most adopted and mature standards.

Enterprise Interoperability Framework (1SO 11354)’

4 ™
Level:
« Business: harmonisation at the level of T 5
.. . Unified ‘\ﬁ
organization (i.e., methads of work, C!

legislations, culture, ...)
+ Process: how to connect internal

Federated QQOP‘
g~

. Business
processes of two companies to create
a common one
c o3 . Process
= IT-Service: Identifying and composing L -'
independently designed and developed . =
. IT-Service A"
IT-Services E
« Data: interoperability of data to find pata | &
and share information (i.e., different
data models) from heterogeneous identification
bases

« ldentification: Unique identification of

BARRIERS
products, organisations and people
= ;0)‘5- \C2 PPROY-A
along the value chain D“Ge,p hoo\o% 220
v <eC ore?

Barriers:

\

« Conceptual barriers: syntactic and semantic differences of information to be exchanged
« Technological barriers: incompatibility of IT to present, store, exchange, process and

communicate data

« Organisational barriers: They relate to the definition of responsibility (who is responsible for
what?) and authority (who is authorised to do what?)

1) Source: https://www.researchgate.net/publication/220921500_Enterprise_Interoperability_Framework

G X 27
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Technical Standard Stack

( Impact Assessment

-
Battery Data Ecosystem
Core Passport Standards

Responsibilities and Rules

Processes and Process Types (Value
Stream & Information Flow)

Identity & Access Mgmt.

Data Distribution / Exchange and Data
Provision/Integration

Data Storage /
Persistence

Data Models
Unigque .
|dentifiers

(lamgeripne
‘19Ul QUBWSSBUBIN-921AISS- | |) S2UBUISACD ||

Data Processing

ainjonJjsedyul A31inoes

=
0o
g

<
=

@
3
T
2
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3
=8
=
&
3
)
5
+

3.1.3 Worldline BTraas

Blockchain Trace (BraaS)

B-TraaSor Blockchain Traceability as a Service is an open product to allow creation, manac
and operability of specific traceability chain related to a product value cycle where multiple
would be involved.

As an example, the solution could be usedrtaxe the supply chain of Tuna fish from fisherm
up to end consumer who acquire transformed tuna product in a shop. At each stage of the p
life cycle, each actor will input information related to his operation to the traceability chain.

Mapping with respect to the reference framework

Type Instance Category

Digital  Bluetooth

SMREEIEN \jachine readable N
0

carrier
c 2
CIRPASS

igital Product Passport

Product ID

data carrier

Resolver Yes
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Digital 1D minting Centralized

SUEEEIEY Data storage location Centralized

T Openness - Proprietary  Data ports Others

architecture: QRS
ir-yee g Data packaging Data transfer

Data

IT Level Simple

architecture: _
Access controlElZERHEe Attribute based

IT
architecture: Labelling
Data use

Others

Evidence Verlflab_le Others
T = Credentials
Data mgmt _
reatlires Data protection PETs _ Others

Traceability Tagging (QR, NFC, RFID
Unique technical aspects

B-TraaShas been designed in a way that enables the quick and easy creation of a traceabilit
based on blockchain technology. Through a web interface, an economic operator would t
in a few clicks to define his traceability chain, input product charigtics to be traced, involv
relevant stakeholders and finally generate their own private Blockchain. Through mobile a
connecting production machines via standardised API, all actors involved would be &

exchange data via their own tracealyilitlockchain.
. E%
%t

- PRODUCT LIFE CYCLE DATA IN THE BLOCKCHAIN - ‘

T T 8 ) T

T
w o W T VT B WS

Maturity level and application sectors

z

¢tKS az2fdziAzy KIFI& 0SSy dzaSR Ay Ad&a TFANRI
https://www.bureauveritas.fr/besoin/origida-solution-blockchain

¢ :
CIRP&_HSIN?
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3.1.4 CircThread

CircThread

CircThreads a H2020 Eflnded project (202X 2025) with the objective to unlock access
product data for circular economy purposes. The main target is to facilitate information
exchanges across the extended product life cycle from the product as man@ddturetailers,
consumers, repairers, collectors, greatment operators and recyclers, as a Circular Di¢
Thread using Digital Product Passports. The information can vary from data consisting of |
characteristics, product components, their matgs and chemicals data, and related circular
environmental, social, and economic information. This data will be captured, linked, and ¢
on a cloudbased, collaborative ecosystem with a software platform and a linked circular
space with a c@ set of opersource modules, to allow all actors throughout the product life ¢
to share the necessary information. To ensure that more materials and products stay

economic loop, benefitting the sustainability of the economy and the environraedtreducing
carbon emissions.

Mapping with respect to the reference framework

Sl T3 o mewnce o Caegoy
Granularity _ Batch Prod. order _

— e = - Digital  Bluetooth ~ Bar

watermark label Code
HCEIEREER \achine readable
carrier

_ No
data carrier

Resolver No

Digital ID minting Decentralized

connector

Data storage location

- 3 . Qpenness Proprietary Data ports Others
architecture: RIS
Data

irzyeee Data packaging Data transfer

IT Level Simple
architecture:

ACCEERI |f advanced Attribute based
control
IT

architecture: Labelling
Data use

Evidence Blockchain Others

IT

architecture: [eleis Vs s o Wallet Data Ports
Data mgmt -
features Data protection PETs

Traceability

Others

w

C
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Unique technical aspects

The CircThread Ecosystem will enable the following:

T

The registration and validation of organisations and their users based on their roles .
the life cycle of products.

¢tKS OSYGNIf NBIAAGNIXGA2Y 2F LINRRdzOG Y2
line of devices or appliances.

The genertdon of Digital Product Passports for individual products under a product m
Based on a linkage between the product model, the product serial number that a
individual identification of a product, a QR code for the digiaysical linkage with redver
to the digital product information.

The generation of product metdata catalogues at the product model level to enabls
registry of potentially available information for exchange at decentralized databases fro
data provider.

The exchange oflocuments referenced in a product metiata catalogue based on th
International Data Spaces reference model and associated IT infrastructure.

The decentralized linking of software services to the data space, also referred to as e
data apps, whichan connect to the information exchange system, so as to process pre
information.

Maturity level and application sectors

Pilots: batteries; boilers; solar photovoltaic glass; washing machines; dishwashers

Services: 14 product life cycle informatierchange and management services at TRL 4 to
start of the project

Platform:first prototype under development

Dataspace: first prototype under development using IDSAliedt& Fraunhofer connector

Digi
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(8 Clrethread vy, circthread.com
Platform

Cloud

~
Overview user dashboards J \

Product
Model data

Product
model
Meta-data
catalogue

Digital Products
Passports
Manager

(public data)

Identity, user and role
management

Exchange of:
Meta-data
Usage policies

Shared organisation
Identifier keys

Dynamic Trust
Monitoring

Routes web

" access
Issue Certificate

|

1

1 Checks. Data

U] Participant | idendties) o Certificates Certificate || Contracts IDS Digital object | Provides

,| information hori verifier Manager / Metadata memary | Product
tem Authority Clearin Broker Ta8

| sys! g (product tags;

1

1

| 1
ouse identification; 1
ry 1

CircThread Data
N Space Cloud . resolver ,
————————————————————————————— S Y____~
Issue Certificate
Trust transaction Subscription management
rus Provide Metadata e
Monitoring, (7o)
PEahaliniaiiie it . N1 f 22 i o
: Provides ' Sends Requests External Data \ =+
X External resource Connector A ! resource | [esource App 2-w. : ===
| Data App 1 1 j - mobile product | @ n
| 1 I Retrieves tag scanner 1
I 1 1 resource 1 L
1 1 1
1 c8 External Data App 1 Cloud 1 : |
S oy 1 (’/\. External Data App 2 Cloud Mobile scar)
I |
. of product tag
This project has received funding from the H2020 \ !
programme under Grant Agreement No. 258448 ) - , ’

CircThread IT architecture diagramuww.circthread.com
T5.1 report ¢ CircThread architecture overview and schemat
https://circthread.comMdownload/deliverable5-1-architectureoverviewand-schematics/

3.1.5 circular.fashion

circular.fashion

circular.fashionis a sustainable change agency creating software and system innovation
circular economy in fashion and textiles. Their DPP initiative, the circularity.ID® is a digital p
containing product transparency information, along with essential makedata, to enable ¢
holistic circular system. The objectives are to provide data to facilitate circular business r
such as resale, rental and recycling at -@fidife and meanwhile increasing transparency
sustainability efforts and empowering costers.

The system is built on the circularity.ID® Open Data Standard which has been developed ti
circular practices and ensure longevity and recyclability, taking into account insight:
requirements for making a product circular from material to desig® and sorting.

Data stored in the system can be reached using circularity.ID® data carriers that are atta
the garments and contain a URL for consumers and a macbauable identifier.

Mapping with respect to the reference framework
o :
CIRPASS

Digital Product Passport
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Type
Digital  Bluetooth h
r
No

Product D

SCLVEREEN \achine readable
carrier

data carrier

Resolver
Digital 1D minting Decentralized

NG Data storage location

'IT euness Proprietary Data ports Others
architecture: &L
Data _
transport Data packaging

IT Level Simple Advanced

architecture:
Access controiLEEZleTe Attribute based Role based

IT

architecture: Labelling Enforcement Others
BEIEYING

Evidence Blockchain Venﬂab]e Others
IT = Credentials
CUSINERTIE  Convenience Wallet Data Ports Others

Data mgmt

iy Data protection PETs _

Unique technical aspects

9 Interface for augmented sorting stations.

1 Data carriers selected based on-site tests with sorting facilities.

1 circularity.ID Open Data Standard basecdeatensive research with recyclers, sorters,
commerce/retailers, repair organisations and producers.

9 Data standard is used or intended to be used from five other platforms.

1 It allows machingeadable data exchange via API between different systems
stakeholders.

1 Platform is built to work with various product identifiers such as GTIN
organisation/location identifiers such as OAR, GLN.

Maturity level and application sectors

8 The issuing of IDs can be decentralized or centralized, based on user preference

t CIRPASS
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The circularity.ID system has been in use with several fashion brands since 2019. The circt
Open Data Standard has been constantly further developed. In 2023 version 4.0 will be lat
Currently, the standard and the circularity.ID system idtor apparel. It could be easil
expanded to cover other similar product types. Several textile sorting companies are a
equipped with sorting stations to work with the data from a circularity.ID. The sorting station
be easily expanded to oth@roduct passports once they are standardised.

https://circular.fashion/en/

https://circularity.id

https://circularity.id/opendata-standard.html

3.1.6 Cyclance

CYCLANCE

Mapping with respect to the reference framework

wee
Product ID .
Granularity Model _ Prod. order _

Bluetooth

SCECEREEER \1achine readable
carrier

data carrier
Resolver
Digital 1D minting

PGS Data storage location

IT Openness
architecture: HEYE]

Data .
ir-yee g Data packaging Data transfer

t‘““!ﬂ.?,?

Digital Prody

Proprietary Data ports Others
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https://circularity.id/open-data-standard.html
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clgeac@l|(<8 If advanced
Access control

architecture: Labelling

Data use

CUMICUERS Convenience Wallet Data Ports
Data mgmt

IT

IT
Enforcement

Evidence Blockchain - Others
IT

il Data protection _ Anonymization Others

Unique technical aspects

¢KS 99// 5ttQa dzasSa D{m {dlIyRINR&a 69t/ L{

Maturity level and application sectors

Application Sectors:

Fresh Food, Textile, Plastic Packaging, Electronics Industrigattedy

T

3.1.

Packaging: DPPs are ready for Packaging_gtcke where we won the sustainability awe
https://packagingeurope.com/news/winnefsf-the-sustainabilityawards2022-
announced/8680.articlewe use all relevant plastic producing parameters focusing
Recyclability.

Battery: DPP demonstrator is ready using producing events for producing battery a
within a Fraunhofetnitiative, focusing on CO2 and water footprint.

Textile: DPP will be demonstrable with the consent of C&A with original 200Mio+ e\
Food: DPP adoption out of METROs PIER (ProTrace Inhouse EPCIS Repository pc
EPCAT), running for 7 years.

Electro/Industry: DPP adoption demonstrator with real data for Schaeffler is ready.

7 DDCC

Digital Data Chain Consortium (DDCC)

The Digital Data Chain is a technology stack consisting of three solutions: (1) identifica
objects based on IEC 61486 Identification Link, (2) digital manufacturer information, confo
to VDI Guideline 2770 (to become IEC standard in 2023)3ndf¢rmation exchange platform
for the provisioning of object data and information along the supply chain and over the v
object lifecycle.

Product ID

Mapping with respect to the reference framework

e

Bluetooth

Digital Bar

Product data Other
carrier watermark label Code

Ccmrﬁgg

Digital Produ

w

5
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Machine readable

] No
data carrier

Digital 1D minting Centralized

SRRUCEEIAN Data storage location Centralized
IT Openness

architecture: VS - Proprietary Data ports Others
Data _

IT Level Simple

architecture: _
INeseeonige) \f advanced Attribute based

IT
architecture: Labelling Enforcement
Data use

Evidence Blockchain - Others
IT

architecture: [elels s sl Data Ports

features Data protection

Unique technical aspects

(1) The Digital Data Chain offers a-fldtiged technology stack with comprehensive solutions
identification, intelligent product documentation (manuals, drawings, spare part lists, certific
and platform solutions for the provisioning of the decentation and information betweer
manufacturer, owner/operator and service provider. This solution has been developed &
industry for the industry. Compared to other solutions from the B2C sector, that only cover
requirements like ID and basicctenical attributes, the Digital Data Chain covers all requirem:
of the producing industries, especially authority or legal/statutory documentation requireme

(2) To preserve and ensure the competitiveness of European manufacturers the tec
soluions used for the DPP must be 100% cost free and open source. Otherwise, the Eu
manufacturer will have to pay more for imported intermediate and preliminary prodi
compared to norEuropean competitors and therefore loose competitiveness. If pay
technologies were chosen for the DPP this would cause significant economic damac
European manufacturers. Compared to other solutions like EPCIS/Oliot the AutolD soluti
the intelligent documentation solution of the DDC are 100% cost free.eTisaro protected IP
hidden costs or paid prerequisites to use the solutions of the DDC.

Maturity level and application sectors

The Digital Data Chain started as B2B solution for production hardware used in the ch
industry. It spread quicklyot all sectors that use the same hardware for production sucl
pharmaceuticals, food & beverage, water & wastewater, infrastructure, oil & gas and f
generation. Other industries like aeronautics, automotive and machinery are starting Po

gcmmgﬁ
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implemertation. The Digital Data Chain is already implemented by global players like Sie
BASF, Bayer, etc. but also SMEs. In total the DDC technology stack is implemented ¢
implementation at 500+ companies worldwide. The estimated worldwide markemahf goods
provided with DDC technologies till 2030 is 10+ billion EUR.

= = =4

=a =

Electronic nameplate

Key valve data ot a glance

Unique device identification
using Data Matrix code

Quick access to relevant
documents

' li. |
' =y

Optionally with rugged
RFID tag

Electronic nameplate - Implementation for SAMSON Products

@ SO & wages
SAMSON Product Vidduips://www.youtube.com/watch?v=YVDFUrAzvRY

LESER Product Vidédtps://www.youtube.com/watch?v=jZk6XZSJICg

EMERSON Product Video:
https://videos.emersorncom/detail/video/6232376213001/fingspareparts-usingqr-
codes

DDC Consortium official websitetps://www.digitaldatachain.com

Press release concerning the collaboration between DDC Consortium aistrigdbigital
Twin Association (IDTA) regarding the Digital T
https://digitaldatachain.com/portalhews

DDC at the ACHEMA 2022, the world leading fair for production hardware in the chemic
pharmaceutical industry. Exhibition of 20+ DDC conform products on the DDC fair stan
different manufacturers. In total 100+ manufacturers showed their B@®orm products on theii
company fair stands on the ACHEMA 2022.

Digi
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https://www.digitaldatachain.com/
https://digitaldatachain.com/portal/fep/en/dt.jsp?setCursor=1_548383_548392&page=industrial-digital-twin-association-and-digital-data-chain-consortium-jointly-drive-digital-twin-for-the-process-industry
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3.1.8 DIBICHAIN

DIBICHAIN

DIBICHAIN aims to map material and product life cycles using distributed ledger technolog
to enhancecircular economy.

Mapping with respect to the referencéramework

Product ID

Granularity Model Batch Prod. order

Digital  Bluetooth Bar

IREE RED watermark label Code Qs
FCEEEREEIER \1achine readable
carrier ] No
data carrier
Resolver No

Digital 1D minting Centralized

SLULEREIEE Data storage location Centralized

IT Openness
architecture: HEYE]

Data _

IT Level Simple

architecture: _
Access controflEz e\l Attribute based

Standardized Proprietary Others

API

IT
architecture: Labelling Enforcement Others

Data use

¢ .
CIRP&_&?
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Evidence Venﬂab_le Others
IT = Credentials

CUMICUERS Convenience Data Ports Others
Data mgmt

il Dataprotection PETs _ Others

Unique technical aspects

Considers the concerns of companies exposing their full identity on the ledger.

Maturity level and application sectors

Maturity level: prototype level;

Link:https://dibichain.com/
https://www.blockchainreseargalab.org/wp-content/uploads/2020/05/BRMWorkingPaperNo-
18-DibiChain.pdf

https://github.com/chainstep/dibichairdemo

3.1.9 DigiPrime

DigiPrime

Focuses on enabling cressctorial applications o€ircular products by (1) federated platfori
architecture (2) circularitpriented services and (3) vakobain integration services

Mapping with respect to the reference framework

Instance
Granularity _ Batch Prod. order  Single item

Digital ~ Bluetooth
Tvpe RFID - watermark  label - Sty
FCECEREEIER \1achine readable
carrier ] No
data carrier
Yes

Product ID

Resolver

Decentralized

Digital ID minting
SLULEREIEE Data storage location Centralized

IT Openness - Proprietary =~ Data ports Others

architecture: HEYE]
ir-yee g Data packaging Data transfer

Data

IT Level
architecture:

Simple

PN it \f advanced Role based
IT
architecture: Enforcement Others

Data use

w

9
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https://dibichain.com/
https://www.blockchainresearchlab.org/wp-content/uploads/2020/05/BRL-Working-Paper-No-18-DibiChain.pdf
https://www.blockchainresearchlab.org/wp-content/uploads/2020/05/BRL-Working-Paper-No-18-DibiChain.pdf
https://github.com/chainstep/dibichain-demo
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Evidence Ver|f|ab_le Others
IT = Credentials

CUMICUERS Convenience Wallet Data Ports Others
Data mgmt

TS Data protection PETs Anonymization _
Traceability Tagging (QR, NFC, RFID_
Unique technical aspects

DigiPrime is a decentralized federated platform with general purpose data structures to
maximum customizability and pluggabiliof services to allow processing and sharing of ¢
across valuehains. Platform infrastructure acts as a container for business services and c
entities shared across the services that agreed to share the entities. Topics like the p
managemat and the certification of a product are made by services, dedicated to a sectol
battery, automotive, etc.) or crossectorial. Some of services implement typical DPP feature:
product data provenance, traceability and atdimpering proofs. Treeability of data inside the
platform is implemented by using a blockchain technology and smart contracts. Key strer
the platform is the easy extensibility, allowing many kinds of services made by very dif
technologies to be installed in the giform and integrated with the platform polymorphi
database.

Maturity level and application sectors

The platform infrastructure and the services have been validated in a live environmel
satisfying a set of use cases defined for the DigiPnofa¢form. Maturity is TRL8 for th
infrastructure and the core platform services. DigiPrime Services maturity ranges from T
TRL9: integration of new services is ongoing, so to extend the existing functionalities to
sectors. The main sectoo$ application are Battery, Automotive, Solar Power, Textile, Compo
and TechneéPolymers.

https://www.digiprime.eu/

Blockchain Network

~
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3.1.10DNV

DNV Digital Product Passport

DPP infrastructure based on proven industsighply chain data collection solution with integrat:
data validation

Mapping with respect to the reference framework

broduct | T
Granularity -_ Prod. order

ACEIEREER \achine readable
carrier

data carrier

Resolver Yes

ID minting Centralized

Digital
connector

Data storage location Centralized Decentralized

e Openness level - Proprietary Data ports Others
Data transport

gcmr,e..g,-';o
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IT architecture: If advanced Attribute based
AcCesS CoNtro| [m—
Data use

Verifiable
Credentials

Evidence

IT architecture:

priel e Convenience Data Ports

features Data protection

Traceability

Anonymization

Unique technical aspects

The key feature of the DNV prodyzissport is twofold:

f CANAGZ 5b+0Q&8 RSOIFIRSa 2F SELSNASYyOS A
define the data stack for the establishment of a green claim to be fully in line
specifications of scheme owners or regulators. This knowléslgeucial at the outset o
the establishment of a DPP program to make it coherent and compliant. Part of 1
also, a definition of where and how to source data from either existing legacy syste
to ingest data manually or serautomatically witha robust verification mechanism t
avoid accidental or intentional data tampering/misrepresentation.

I Second is the use of proven traceability, serialisation technology that enables &
features as foreseen by the EU DPP (e.g. proof of provenancegedmédch/product line
identification, full track and trace, attachment of additional datasets
product/batch/etc.¢ such as social/environmental audit data etc.

Maturity level and application sectors

The DNV DPP is based on industrially provealgation and traceability technology, currently
use in several largscale deployments across various industries (e.g. food, apparel/tex
industrial products)

5b+Qa (y26ftSR3IS YR SELISNIAAS F2N Of | mdeés
and 100k plus customers

3.1.11EasyBat

EasyBat

To date, lifecycle asset management for batteries has been cumbersome at best. Before E
tracking battery assets was essentially rdistent. Currently, in Belgium, the registration
customerowned assets, such as a home battery, requires a lot of information and burden
paperwork collection.

EasyBat aims to greatly simplify that pess. The solution focuses on the entire battery lifecy
by creating a digital passport which thipdrties such as the manufacturer, installer, and/or C
can verify. Such a DER Passport provides a shared state of the asset and its history te
approved energy market participants. Original equipment manufacturers (OEMs), distribi
installers, and accredited inspection and certification organisations issue and verify every re
FaaSid GNIYyalOlAz2y GKNRBdAAK2dzi || ol GGSNEQA
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EasyBat healyi leverages the opersource EMWDOS technology stack, including EW Switchbao
a new interface for managing decentralised, s@fereign identities, as well as their associa
assets, roles, and permissions.

Mapping with respect to the referencéramework

Granularity - Batch
Digital ~ Bluetooth Bar
Other
Type IFID) - watermark label Code
SCLEREIER \achine readable

carrier _ Yes
data carrier

Digital ID minting Centralized

SNUEEIEE Data storage location Centralized

' . oerness Proprietary ~ Data ports Others
architecture: &%
Data .
g Data packaging

IT Level Simple

architecture:
PN eite I advanced Attribute based

Category
Product ID
Prod. order

IIZ |
(@] (@]

IT
architecture: Labelling

Enforcement

Data use
Evidence Others
IT
CUICREIEE Convenience _ Data Ports Others

Data mgmt

features Dataprotection PETs _ Others

Unigue technical aspects

EasyBat project is an asset lifecycle management project leveraging the use of Decen
Identifiers pttps://www.w3.org/TR/didcore/). Under this project, each battery has a unique [
YR &aS@SNIf adr3asSa Ay GKS ftAFS 2F | ol
passport.

Organisationshemselves also have a role; these include:

1 Governing Body: this could be a single or group of organisations. e.g. bebat. A si
group of organisation will have a Decentralized Identifier (DID).

1 Asset: itis an eligible asset mentioned by governiodybe.g. battery, inverter, PV, EV¢
car. Each asset has a Decentralized Identifier.

Ccmrﬁgg
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1

T

OEM: this could be an asset manufacturing company, producing finished produc
Batteries. Each OEM will have a Decentralized Identifier(DID).

Asset Installer: its a certified professional or an organisation allowed to install assets
qualified).

Asset Verifier: a designated individual from an organisation to verify correctness of
installation.

Asset Owner/User: an individual or organisation owninggasing the asset.

DLT technology is also used. More specifically, ERC 1056 and ERC 1155 standards F
utilized for this project.

T

ERC 1056 can convert any externally owned Ethereum account to DID and s
management of delegation and serviceEaoui®s. It considers all valid Ethereu
addresses as valid DID. A DID can have manages its own delegation and attribut
implementation of ERC 1056 allows to maintain a registry of DIDs.
ERC 1155 is a muftiandard token standard that include any comdition of fungible,
non-fungible tokens, or other configurations. The ERC 1155 approach can be exten
use a single ERC 1056 instance to create and manage proxy identities. This allows
0 update the owner of a DID without changing the DID unifornrouese name
(URN)
0 add/update metadata URI to the Proxy Identity (without the need of u:
serviceEndpoints)
0 add/remove recovery agents
o add/remove delegates

Attributes per battery recorded in the digital passport include:

=A =4 4 A

T

Manufacturer: manufacturer of theditery [string]
Model: model of the battery [string]

Capacity: capacity of battery in kwh [float]

Serial Number: serial number of the battery [string]
Chemical Type: chemical type of the battery [string]
Weight: weight of the battery in kg [float]

QR Codspecification:

T

Universally Unique Identifier (UUID) generated 128 bit QR code.

Maturity level and application sectors

The EasyBairoject is a Minimum Viable Product (MVP) that only focuses on the battery se
A first beta release has been successfully tested and upcoming iterations are planned (still
progress).

EasyBat DID flow:

Digi

G . 44
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EasyBat Flow

Purchase Installation Verificatio
n

m
o

Manufacturer Claim a Manufacturer Claim ﬂ Manufacturer Claim a Manufacturer Claim ﬂ
Asset Owner Claim B Asset Dwner Claim a Asset Owner Claim B
Installer Claim a Installer Claim a

Verifier Claim a

Pictures of EasyBat wireframes:

& DASHBOARD & DASHBOARD & INFORMATION
YOUR ASSETS YOUR ASSETS

Battery King Battery King

5

ASSET1

ASSET1 ASSET 2
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= SETTINGS Q = IDENTIFY HOME BATTERY Q VERIFY AND APPROVE

@ QUALITY CHECK HOME BATTERY

~ “ INSTALLATION

: SERIAL NUMBER HOME BATTERY 0
Je I Vincotte “ -
Sa BE2035473.2321
EAM 54144 8273625362717 [7]

EssyBat UR cade APPROVE INSTALLATION (}.

agiste shully [
| |
C bebat ml- 1 I ™
Siew DID transaction on chain

# »

REMARKS

@ 2 o )

Useful links:

https://easybatdev.energyweb.org/

https://github.com/energywebfoundation
https://medium.com/energyweb-insights/bebatlauncheseasybatan-opensource
decentralizedsolutionfor-battery-lifecyclemanagemeni281f2ace61e9
https://pers.fluvius.be/bebaten-fluviuslancerenreasybatom-levensloopbatterijen-beter-op-te-
volgenvia-blockchain

3.1.12EON

EON

EONA & NBGFAEfQa fSFRAY3I LINRPRdzOG RAIAGAALF
ID to make them more traceable, interactive, and valuable.
Mapping with respect to the reference framework

Product ID
Granularity

Product data
carrier

data carrier

Resolver

Digital ID minting
connector

IT Openness
architecture: &Y%

Data
transport

cc"‘ﬁﬁ.&?
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https://easybat-dev.energyweb.org/
https://github.com/energywebfoundation
https://medium.com/energy-web-insights/bebat-launches-easybat-an-open-source-decentralized-solution-for-battery-lifecycle-management-281f2ace61e9
https://medium.com/energy-web-insights/bebat-launches-easybat-an-open-source-decentralized-solution-for-battery-lifecycle-management-281f2ace61e9
https://pers.fluvius.be/bebat-en-fluvius-lanceren-easybat-om-levensloop-batterijen-beter-op-te-volgen-via-blockchain
https://pers.fluvius.be/bebat-en-fluvius-lanceren-easybat-om-levensloop-batterijen-beter-op-te-volgen-via-blockchain
http://www.eon.xyz/
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Simple

Evidence

architecture: et o
Data mgmt

features Data protection _—I

Traceability

Unique technical aspects

The Product Cloud is an extensible degatric application that allows brands to frictionles:
ingest product and event data from disparate sources, transform, harmonise, and resolve tr
to support interoperability. This data management and orchestration layer allows brands to
report and analyse on all aspects of a products lifecyé@N's Data Ingestion/Pipeline tool offe
a lowcode/no-code intuitive seklservice Ul and underlying services to orchestrate c
movement along with offering data mapping, transformations and proces
reporting. Specifically designed to handle comytg automatically.
Supports ingesting data from diverse and multiple sources.

Supports all major data stores and file formats

Supports industry data standards just as EPCIS, Circular Data Protocol, etc alo
brand defined data standards.

Quicklyanalyse product data to determine compliance state based on brand de
policy scopes

Data governance, performance, scalability, and security-built

Digital Link ResolveProgrammatic redirects with a robust rules engine. Certificate of Ownel
- Al based rules engine along with optical character recognition and blockchain agnostie.
layered brand protection approach which combines overt, covert, and digital authentic
techniques. Exploration, Intelligence & Insights Lab. Traceability ddan&ustomer Experienc
Studio. EON Exchange.

Maturity level and application sectors

EON powers product digitisation (Digital ID) for the largest global brands and retaileith
partners and clients like H&M, Chloe, Target, Mulberry, Kathmandu, Giorgio Armani, Br
Cucinelli, Coach, Victoria Secrets and many more. We are an esterpady SaaS platform, wi
experience deploying Digital Product Passports across complex global organisations, and
geographies. Our platform specialises in data sharing and data exchange between brar
resale and recycle partners, with somktoe largest players in the world like Vestiaire Collec
and Waste Management connecting in through the EON product digitisation platform.
References:

G X 47
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ForbesThis Technology Will Have a Profound Effect on the Fashion Industry

Vogue Business: Digital IDsa game changer for fashion

Vogue Businesghloe moves ahead on commigmt to give all products Digital ID

EU Commission invites E@Nearning from frontrunners, Digital Product Passports

EON pioneerLircular Data Protocol with H&M, GS1, EU and noreundation for
Digital Product Passport legislation

Business of Fashiokivhat Digital IDs can doif Fashion with Natasha Franck x Nate
Massenet

ForbesCould fashion's digital tag, EON, help fashion beconsalar?

Forbes:Carbon Labels, Digital Passports And Traceability @&lsething Lab& Q
Normal

3.1.13EPEAT Ecolabel

EPEAT Ecolabel

EPEAT is a global Type 1 Ecolabel for electronic products, including ICT products and phc
modules. It is used by purchasers wenitle to identify sustainable electronic products. EPE
consists of 3 elements:

1) Lfecyclebased performance criteria for the product, supply chain and company in 4
¢ carbon/greenhouse gas reduction, circularity, chemicals of concern and corp
supply chain due diligence (social) performance;

2) 3party conformance assurancessgm; and

3) Public, searchable product registry (www.epeat.net) that identifies products awardet
EPEAT ecolabel.

Mapping with respect to the reference framework

Type Instance
Product ID
Granularity - Batch Prod. order  Single item
QR Digital Bluetooth Bar
Tvpe RFID Code watermark label Code Qs

SCEEEREEEY \1achine readable
carrier . M
data carrier

Resolver Yes

Digital 1D minting Centralized Decentralized

IT Openness - Proprietary Data ports Others

architecture: RIAYE
=00 Data packaging Data transfer

Data

Level Simple Advanced

IT
Ele @0 (=8 |f advanced Attribute based Role based
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https://www.forbes.com/sites/richardkestenbaum/2021/08/03/this-technology-will-have-a-profound-effect-on-the-fashion-industry/?sh=114dd8fe23e9
https://www.voguebusiness.com/companies/digital-ids-a-game-changer-for-fashion-mulberry-eon
https://www.voguebusiness.com/sustainability/with-digital-ids-chloe-plots-supply-chain-progress-and-a-circular-future
https://www.voguebusiness.com/sustainability/with-digital-ids-chloe-plots-supply-chain-progress-and-a-circular-future
https://www.voguebusiness.com/sustainability/with-digital-ids-chloe-plots-supply-chain-progress-and-a-circular-future
https://www.youtube.com/watch?v=93rFl5PM9Uw
https://www.circulardataprotocol.org/
https://www.circulardataprotocol.org/
https://www.businessoffashion.com/podcasts/technology/how-fashion-can-use-digital-ids/
https://www.businessoffashion.com/podcasts/technology/how-fashion-can-use-digital-ids/
https://www.forbes.com/sites/eshachhabra/2021/12/30/could-a-digital-tag-help-fashion-become-more-circular/?sh=2c00965a4492
https://www.forbes.com/sites/amynguyen/2021/06/07/carbon-labels-digital-passports-and-traceability-tags--clothing-labels-new-normal/?sh=891b49b14aa9
https://www.forbes.com/sites/amynguyen/2021/06/07/carbon-labels-digital-passports-and-traceability-tags--clothing-labels-new-normal/?sh=891b49b14aa9
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Access
control

IT

architecture: Enforcement Others
Data use

Evidence Blockchain Verlflab_le Others
Credentials
IT
e Convenience Wallet Data Ports Others
Data mgmt
Dala PETs Anonymization Others

CEWEERN hrotection
Traceability Tagging (QR, NFC, RFID) Others

Maturity level and application sectors

Electronics sector; applicable to finished products including computers, displays, in
equipment, mobile phones, televisions, servers, network equipment & photovoltaic moc
EPEATWww.epeat.ne) was launched in 2006. Currently (Nov 2022), over 60 global and re
electronics brands participate and over 4000 unique products carry the EPEAT ecolabel. EF
minimum criteria that must be mab be awarded EPEAT (bronze), products attain higher le
of recognition for meeting more aspirational, optional criteria (silver and gold).

¢CKS 9t9! ¢ LIXFGF2NY KF&a | aol O]l SyR¢ GKI(
data for performane criteria. Independent Conformance Assurance Bodies (CABs) and

Program verify data entry and review evidence submitted by manufacturers. The -fadifig
registry allows users to identify products (by model) that meet EPEAT and download datal i
format. EPEAT also provides API data feeds using unique product identifiers.

EPEAT provides a public searchable Registnyvat.epeat.net Products are organized t
category as shown on left.

@g{;%'ﬁ;mcs HOME ABOUTEPEAT ANNOUNCEMENTS BENEFITS CALCULATOR CONTACTUS
UNCIL

ATECORY TO START SEARCH

COMPUTERS &
DISPLAYS

IMAGING
EQUIPMENT

EPEAT &
Registry

MOBILE PHONES

NETWORK

EQUIPMENT Your Resource for Sustainable Electronics
PHOTOVOLTAIC
MODULES i
ANDINVERTERS S ACCESS EPEAT CRITERIA

Registry can beearched by product name, type, manufacturer, country of use, and EPEAT

6 48
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GLOBAL
@ELECNONICS HOME ABOUTEPEAT ANNOUNCEMENTS BENEFITSCALCULATOR CONTACTUS
COUNCIL

SELECT APRODUCT
CATEGORY TO START SEARCH

f=—=——
i Total 22371 Result
COMPUTERS - Search Computers & Displays | Total 223 esults
DISPLAYS —_—
Product Name Product Type +  Manufacturer -
IMAGING L=
EQUIPMENT ]
Y Location of Use v  EPEAT Tier ~ Status -
MOBILE PHONES .
Where product is purchased and/or used
Egg[l’m(;:# Advanced Filter Options View EPEAT optional criteria v
foceee]
PHOTOVOLTAIC
AND INVERTERS
& BT nncnergy: Accelersingsu X | B Batteries X+ Computers & DisplaysSewchine X o v
<« C @ epeatnetises and-displays 6 © % 0O
4 Meoua Europe Data traceabilty
SEKVEKS
Select EPEAT optional criteria to filter by:
[0 (4.1.2.1) Restrictions of the use of cadmium [ (4.1.4.1) Restriction of the use of beryllium
TELEVISIONS

[0 (4.1.5.2) Further reduction of bromine and chlorine content of plastic materials [] (4.1.6.1) Avoidance or elimination of substances on EU REACH Annex XIV
(authorization fist)

[0 (4.1.6:2) Reduction of substances on the EU REACH Candidate Listof SYHCs ~ [] (4.1.8.1) Chemical assessment and selection
[0 (4.1.9.1) IEC 62474 declarable substances [0 (4.1.9.2) Requesting substance inventory

[0 (4.1.9.3) Acquiring substance inventory [ (4.1.10.1) Reduce fluorinated gas emissions from flat panel display
manufacturing

[J (4.1.10.2) Reduce fluorinated greenhouse emissions from semiconductor [0 (4.2.1.2) Higher post-consumer recycled, ITE-derived post-consumer recycled
production plastic, o bio-based content

[ (4.2.1.3) Post-consumer recycled, ITE-derived post-consumer recycledplastic [ (4.4.1.2) Long life rechargeable battery
[0 (4.4.22) Publicly available service information [0 (4.4.2.5) Product upgradeability and repairability
[ (4.4.2.6) Removal of lithium ion batteries [0 (4.5.1.3) Energy efficiency for internal power supplies

[0 (4.5.1.4) Energy efficiency for external power supplies exceeding International ] (4.5.1.5) Product energy consumption less than the ENERGY STAR Maximum
External Power Supply Efficiency Level VI Energy Limit

[0 (4.7.3.2) Packaging composed of recycled, and/or biobased, and/or sustainably  [[] (4.7.4.1) Offering of a bulk packaging option
forested content

[0 (4.8.1.1) Product life cycle assessment and public disclosure of analyses [0 (4.8.1.2) Product specific greenhouse gas emissions—product carbon footprint
[ (4:8.2.1) Corporate carbon footprint [ (4.8.2.2) Greenhouse gas emissions from product transport
[ (4.9.1.2) Third party certified environmental management system (EMS) for [ (4.9.2.2) Corporate environmental performance reporting by suppliers

supplier manufacturing facilities

O (4.9.3.1)Energy i O (4.9.32)Energy 8 i for

3.1.14eReuseDPP

euseDPP/U

A DPP architecture and pilot for the circular management of ICT devices in use.
Mapping with respect to the reference framework

Lee [ I
Product ID )

Digital Bluetooth Bar
e -- watermark label Code ol

HCEEEREEEN \1achine readable
carrier

data carrier

Digital 1D minting Centralized

CCIUCHCIAN Data storage location Centralized
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IT Openness Ievel_ Proprietary Data ports Others
architecture:

Data Data packaging Data transfer
transport

IT Level Simple

architecture: _
Access controliEET e Attribute based

IT
architecture: Labelling Enforcement
Data use

Evidence Blockchain Others
IT
SUNERTIEN  convenience Wallet Data Ports Others
Data mgmt )
features Data protection PETs Others

Unique technical aspects

The eReuseDPRfystem manages an inventory of digital device product details combined with a I
of device lifecycle events. The ledger is recorded in a verifiable registry, equivalent to the func
a notary public, that offers transparency and accountabilitpuatthe detailed data. The verifiabl
registry relies on an apperohly distributed ledger, which can apply agreed on rules at
procedures when a condition is met (smart contracts, inexorability). We have integrated i
DeviceHub, an opesource devie inventory system that acts as a client and intermediary on be
of human device owners that can record supporting digital details and content and generat
deliver digital product passports (JSON and HTML formats currently). The product andaitstzde
retrieved using an opesource hardware inspection software that creates secure docum
(snapshots).

Verifiable proofs and decentralised identifiers follow the W3C DID model. The verifiable registry
agnostic and mapped into two backendspermissioned Ethereum, and IOTA DLT.

Maturity level and application sectors

TRL 7 System prototype demonstration in operational environment. The prototype manages ¢
20 thousand ICT devices, and generates simple DPPs for these prodtilwty abange hardware
configuration during lifespan due to repair, refurbishment, usage, while recording proofs
verifiable registry linking changes to documents (snapshots), timestamps and summaries.

¢ .
Clﬂgﬁ_gﬁ
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3.1.15FEDeRATED

CEF FEDeRATED Action (FEDeRATED)

FEDeRATED was an EU CEF project for dig@ipécation in logistics which consists of 15 partn
located in 6 EU Member States (Luxemburg, Italy, Finland, Netherlands, Spain, Sweden). F
the project is open to observer organizations that woule Itk contribute and join efforts tc
realize sustainable data sharing. The German Ministry of Transport and Digital infrastr
participates as an observer in the FEDeRATED projects. Within the context of testing data
opportunities on their feasility business and public authorities are invited to participate i
multitude of national and croskBordering pilots and living labs.

1 Demonstrate how the federative platform as proposed by the EU Digital Transpor
Logistics Forum (DTLF) can work.

9 Identify the conditions (barriers and opportunities/benefits) that allow differe
stakeholders to make use of federated data sharing platforms.

9 Facilitate seamless and cross bordering multimodal freight transport, cross borc
harmonized data interopebility, and data sharing between relevant actors.

9 Enable paperless transport in all transport modes via concrete actions andslzabg
collaboration.

1 Support eGovernment, including a eeop shop and only once reporting functionalitie
and a corridomanagement information system approach.

1 Develop a reference architecture for a sustainable data sharing environment.

Find more information athttp://www.federatedplatforms.eu/

¢ .
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Mapping with respect tathe reference framework

Product ID

Granularity Model Batch Prod. order

Digital  Bluetooth Bar

B TE SELD | R ey watermark label Code

SCECEREEER \1achine readable
carrier

data carrier

Yes

Resolver

Digital 1D minting Centralized

CELIEHGIES Data storage location Centralized

IT Openness - Proprietary Data ports Others

architecture: HEYE]
ilea Data packaging Data transfer

Data

architecture:
IT

architecture: Enforcement Others
Data use

Evidence Verlflat?le Others
IT - Qedentials

CCWIERNIES Convenience Wallet Data Ports
Data mgmt _ o
features Data protection PETs Anonymization

Traceability Tagging (QR, NFC, RFID
Unique technical aspects

The vision is to go from a monolithic data sharing platform perspective towards a fede
network of platforms. Enabling adlupply chain operators to connect, operating their own
systems or platforms. In contrast to the traditional platforms which only access data that is
the database of their system, the federated platform aims to leverage on decentre
architectues in order to access any data anywhere in the world. Moreover, the adoptic
semantic web technologies for linked data (RDF) enables a better representation of da
powerful querying capabilities.

Maturity level and application sectors

The maturity level is akin to the TRE7 @evel. This means that FEDeRATED is appliec
developed in several prototypes and different sectors, but has no market ready product to «

The main purpose is the development of the foundations for a seapen, and neutral date
sharing infrastructure provision through practical Living Labs. The 15 FEDeRATED part
executing 23 Living Labs/Pilots until the end of 2023. Living Labs are required to cover
modes of transport putting focus upon misfhodal concerns and events within (including

Ccmrﬁgg
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section of) a transport corridor. The Living Labs address the value of enhanced transparen:
sharing with a focus beyond a single organization, and encourage data sharing and collak
among multipé parties along the transport chain.

3.1.16GTS

Global Textile Scheme (GTS)

Developed by a cross sectbiadustry initiative of material suppliers, brands, retailers anc
companies (ERPhe develop anique endto-end data exchange standard for textialue chains
with "Mapping function" (current data worlds can remain the same).

Mapping with respect to the reference framework

Lpe  mtance  Caegoy
Product ID
Granularity Model _ Single item

No

LCEEEREEIEY \achine readable
carrier

data carrier
Resolver
Digital ID minting

SRUUCMGIEY Data storage location

IT Opennes
architecture: Y]
Data
i=ieleia Data packaging

IT Level
architecture:

=SSR |f advanced Attribute based Role based
control

IT
architecture: Labelling Enforcement Others
Data use

Advanced

Evidence Blockchain Verlflaple Others
IT Qredentials
SUIEREIER  Convenience Wallet Data Ports
Data mgmt ) o
e Data protection PETs Anonymization
Traceability Tagging (QR, NFC, RFID) Others

Unique technical aspects

USP: Pulling data concept, like an online bank statement. Covering data from fiber to circ
Technical implications: (1) catalogue with clear semantics and; (2) encoding each of the dat

o
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catalogue for multilingual featuresToday the system isased on article; colour ¢ size (Stock
Keeping Unit = GT)Kut could be extended to article colour¢ size¢ productionorder - lot.

Per user only onetime translation/mapping process per product class, therefore reduced int
complexities.

Maturity level and application sectors

al GdzNRGe tS8S@StY /2YLXSGS F2NJ G2RIHe8Qa ySS$S

3.1.17itMatters

ItMatters

Cradle to Grave unique A&F ID traceability solution.

Lee [ B
Product ID )

SCEEREEIEY \1achine readable
carrier . No
data carrier

Resolver

Z
o

Digital 1D minting Centralized
CCNUERGIEN Data storage location Centralized

: T . Drpitigy s Standardized
architecture: g3

Data

Proprietary

i=lejia| Data packaging

IT Level Simple
architecture:

Access If advanced Attribute based
control
IT
architecture: Labelling
Data use

Others

Verifiable

Evidence Credentials

IT

architecture: Iete sV sl
Data mgmt (SR
features Data protection

Traceability

Data Ports

Anonymization

Unique technical aspects

(63}
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Itmatters digital cloud S.A.A.S Platform provides the following information to branc
manufacturers, End Customers and government administrations, as suggested by the chart

Knowing that adjustments or new regulations, would be permanently updated to comply wit
local or governmental regulations.

ITMATTERS TECHNICAL SOLUTION

A patented solution based on invisible molecular taggants with unique codes made of rare
oxides, with both luminescent and coding capabilities. Unforgeable and not replicable,
contact approved. Taggants can be integrated directly into any materials (Cotton, any nat
A8YUKSGUAO FTAONBAZ LRt &YSNAI helbutfaSeNdEiinvisieNdR:
sprayed on some items or embedded into secure labels/documents.

3 different levels of identification, depending on the customer use cases:

i Taggant detection under UVB light;
1 Unique Optical signature recognition.
1 6AGK Gt 01 8BEOKy 2t 2380

Real rime reading ID & recording in itmatters cloud platform including alerts. No need tc
inventory to perform laboratory test analysis! And in case necessary, lab analysis to dete
unique molecular composition, with a legal pfozalue.

A range of long lasting soft washable tag UHF or Bl techno (UHF & NFC) embedded in any
or apparels to fit any product which support our recycling automatised processing of raw mi
component compaosition sort out.

Please see all tecioal features related to Garments and shoes smart
https://1drv.ms/x/s!AuG5tlk70Dt7984TL6H01YTgllvCFw?e=42rkPU

Any data carrier (UHF,RFID,NFC,GS1 digital Link, QRO@taaeatrix, bluetooh, Lorawan, Sigfox
connect with itmatters cloud platform. Itmatters platform have got Blockchain Ethereum &
private Blockchain, an Al tool, an impact calculator tool under the EU PEF method (p
environmental footprint). A powerful architecture based on products and resources agnostic
any ERP, WMS or POS software.

ltmatters cloud S.A.A.S Architecture

¢ .
CIRPASS
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Structure : A fine and adaptative granularity

RESOURCES
&
ALERTS

ST
real time readi

eading

ouwcss
-
o
mnmn S8 G g ac
or

PRODUCTS

Contrats & Blockchain

Maturity level and application sectors

Itmatters is able to deploy our Cradle to Grave solution at full scale. Itmatters by Olnica T
chemical DNA Tracer is a patented technology already endorsed in various industries and
strong answer to the textile industry (cotton, wool, cashmere frauds) but also for any kind ¢
material which is a powerful answer in the A&F and luxucgcse

We have all the tags ready including the washable 3 cm soft UHF tag and the 7 cm bi techn
NFC tag to support large production over 1 billion (see the access link above).

We have a cloud platform build on two engines an IoT engine which reicoreal time any date
carrier information from Cradle to Grave and a predictive engine (Al) device set: to ale
anticipate and to take action regarding merchandise flow traceability. Finally, with our custol
mobile phone application to keep eaditand graphical universal, interacting with custom
providing accurate information on each product, such as product authenticity, manufact
location, % of recycled raw material used and anything to comply with the DPP CI
Consortium.

Itmatters doud platform is scalable upon the number of tags and companies integrated
K2aliSR o6& ¢g2NIR OflFaa RIGIOSYGINBS O2YLJ yA
and California protection actcompliant).

Itmatters is Ellen Mc Arthur.OrgTextile Exchange.OrgCSRSNI A2y FNI Yy
circulaire, FFG membr@ur application sectors are the A&F retail, luxury houses, food indus
but itmatters is suitable for any industry looking for a full traceability solution. Itmattetsday
collaborating with key major A&F and luxury retailers.

3.1.18Peppol

Peppolis a global network based on open standards, where you can connect once and
everybody in the network. The format is based on ISO standards and any kind of product
information can be exchanged using the Peppol network. Suppliers and mamefacine already
using this network to provide this kind of data. It is a mature organization withes&blished
governance (Peppol Interoperability Framework) including legal agreements, governanc
compliance measures, operating in more than 4Qrdades all over the world.

d X 57
CIRPASS
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OpenPeppol, a neprofit international association established under Belgian law, was found:
2012 as a follovup to the PEPPOL Large Scale Pilot project (LSP) launched in 2008 and fu
the European Commission. The goathe PEPPOL LSP was to enable frictionless trade bet
public and private bodies by developing Business Interoperability Specifications and stande
the exchange of business documents on an open and secure network.

Mapping with respect to the réerence framework

Type
Granularity

Bar

HCEEEREEIER \1achine readable
carrier

Product ID

] No
data carrier

Resolver Yes

Digital 1D minting Centralized

SRQUCEEIAN Data storage location Centralized

IT Openness .
architecture: NS - Proprietary Data ports Others
Data _
ilea Data packaging _ API

IT Level Simple

architecture:
IT
architecture: Labelling Enforcement Others

Data use

Evidence Blockchain Venflab_le
T Credentials
FEEEIE: Convenience Wallet Data Ports Others
Data mgmt
{=CI S Data protection _ Anonymization Others
Traceability Tagging (QR, NFC, RFID Others

Unique technical aspects

Peppol enables buyers and suppliers to exchange business documents and processes by |
Peppol network in compliance with the Peppoteroperability Framework. Peppol provides
readyto-use, scalable, both domestic and cross border, fmmer model, utilising a market ¢
private sector service providers that are connected to sending and receiving organisations.

The Peppol Interopability Framework provides the specifications and the governance foi
exchange of data over the Peppol eDelivery network. Peppol is based on standards fromr
and CEN and can enable traceability based on specific business requirements.

(03]
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The Peppol nsvork connects the platforms of service providers, but it is not a platform in it:
The Peppol network is created by hundreds of Pejeolified Service Providers around tt
world. They securely distribute message content (business documents or aiycpneformation
agreed) between buyers and suppliers, based on an opersciouner model.

Maturity level and application sectors

Although originally conceived as a European project, Peppol is increasingly being used aro
world, therefore the maket scope is international with high penetration. The interoperabi
framework is just as relevant for trade between private businesses (B2B) as it is for trade be
public and private sector bodies (B2G). The Peppol network can be used for anyft
information as long as it is defined in a standardized way and agreed by the partners exct
it. Peppol has information models and technical formats for product information used for prc
catalogues and ordering used in the supply chain exchangeauBe Peppol is being used i
business process interoperability such as product information exchange, eCatalogues, eOl
etc., it is being used in any type of organization (public or private). The Peppol initiative is
sector, as Peppol is thmain network for exchanging data regarding electronic catalog
electronic invoices and other supply chain documents in all sectors of the economy.

Useful linkhttps://peppol.org

3.1.19QH-Digital

QI-Digital

QHDigital is an initiative to improve the efficiency and effectiveness of Germany's gt
infrastructure through digitalization. The initiative is a collaboration between the Federal ins
for materials research and testing (BAM) and other main Germany'stQbkawith support from
the Federal Ministry of Economic Affairs and Climate Action (BMW€)main components ¢
the QHDigital are a federated platform for secure and traceable data exchange between QI
and digital assets such as digital produasgportssmart standardsand digital certificates By

leveraging digital technologies and a corresponding legaiework, QIDigital enables the rapi
development and deployment of new QI processes and procedures. The resulting proces:
procedures are transferable to different use cases, as demonstrated by the examples of a
manufacturing and H2 gas siams explored by BAM.

Mapping with respect to the reference framework

Type
Granularity

Tvpe Digital ~ Bluetooth Bar
LYBS watermark label Code

HCEEEREEIER \1achine readable
carrier

Product ID

] No
data carrier

Resolver Yes No

_ ID minting Centralized

(6)] I
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Digital Data storage location Centralized
connector
.IT . Openness Proprietary Data ports Others
architecture: REVE

Data _
i-leea Data packaging Data transfer

IT Level Simple

architecture: _
INeseoniige) \f advanced Attribute based

IT
architecture: Labelling
Data use
Evidence Blockchain - Others
IT

CUIICMUER Convenience Wallet Data Ports Others
Data mgmt

reatlires Data protection PETs _ Others

Unique technical aspects

Others

A digital product passport based on assets administrative shells which is compatible with o
digital assets such as Smart Standards and digital certificates.

QHDigital offers a unique approach to embed the DPP in the complete chain otyq
infrastructure. Hence it is an important element matke DPPas the starting point to transforn
the EU single market into the age of digitizatphy Ay 20 KSNJ g2 NRa a9

Maturity level and application sectors

Maturity is in the concept level and user stories collections and requirement analysis.
https://www.qi-digital.de/

3.1.20RCS BP
RCS BP

RCS Battery Passport has clear data governance over a chain of custody systemttte battery
passport combining multiple threads of data from multiple data points. RCS BP incorp
RAFFSNBy i 3t 20 f dzZASNE o0LJzof A O NB3Idz |
footprint/origin, tracing solution for passport material, regtgd content and GHG emissions.

Mapping with respect to the reference framework

Instance

Type Category

Granularity Model Batch Prod. order  Single item
Product data Digital  Bluetooth Bar
: Type RFID
carrier - watermark  label Code -

e .
CIRP&_&?
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Machine readable

No
data carrier
Resolver Yes No
Digital ID minting _ Decentralized
SCUNERGIEE Data storage location Centralized Decentralized
IT Openness . .
: Standardized Proprietary Data ports Others
architecture: EEYE]
Data
transport Data packaging Data transfer API
IT Level Simple Advanced
architecture:
If advanced Attribute based Role based

Access control

IT
architecture: Labelling Enforcement
Data use

Verifiable
Evidence Blockchain .
IT Credentials
CWSWICHEIEE  ©onvenience Wallet Data Ports
Data mgmt
features Data protection PETs Anonymization
Traceability Tagging (QR, NFC, RFID Others

Unique technical aspects

As the project is in the stage of proof of concept at the moment, the tech solution at the mo
is prototype enduser website based on ReactJS and optimised towards mobile devices. In g
we are working on backend and database architecture desigpemdding on learnings an
validations of our assumptions based on user feedback, after interactions with created-drar
prototype. As we are considering integration with RCS VINE possible tech stack could be k
Elixir with PostgreSQL DB, hostethie Cloud (AWS or other providers), but as the track and t
part may require using distributed ledger some of the blockchain technologies are a
consideration.

Maturity level and application sectors

Prototype website for user hands experiencavith UX optimized for mobile devices, initial hic
level system design and possible architecture scenarios (advanced product sprint, just befo
development stage).

PoC, Considering different options

(o)}
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3.1.21RR

Reserve Resources (RR)

SaaSs from wherextile recyclers can collaborate with fashion brands and textiles waste sup
(manufacturers, postonsumer sorters) to access the waste in large aggregated volumes &
their required spec fibre composition, fabric typecolour, right preparation,quality check),
including help with best set up of the necessary supply chains. Brands and public sector ¢
market insight, aggregated data and trace verification of textile waste flows from sour
recycling, do planning and matchmaking or potieyelopment.

Mapping with respect to the reference framework

Type Instance

Granularity Model _ Prod. order  Single item

Type RFID OR Code- SlEwein) - BE | g

label Code
SCLUEREER \jachine readable

carrier ) Yes
data carrier

Digital ID minting _ Decentralized

Product ID

SREESIEY Data storage location Decentralized

.IT . Slesiens Proprietary Data ports Others
architecture: RISYE]
Data _
transport Data packaging Datatransfer _
architecture: .
Access controlE VI Attribute based _
IT
architecture: Labelling Enforcement
Data use
Evidence Blockchain Venflab_le
IT Credentials
CUSIERTIER Convenience Wallet Data Ports Others
Data mgmt _
Traceability Tagging (QR, NFC, RFID_

Unique technical aspects

Traceability of textile materials is unique: when materials are passed from one party to an
we register batches, but through inhouse processes we allow mixing of batches and apply
balance approach. We don't do any trace product by productnhatierial category by categor
(e.g. 100% cotton knit scraps). We also enable trace of brand share of the waste throught
supply chain with the same approach.

(o)}
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Maturity level and application sectors

Our SaaS offers a service for 4 stakeholders: brand, recycler, waste supplier (e.g. garment
a hotel or a postonsumer sorter) and waste handler (any type of preprocessor in betv
supplier and recycler). The product is fully operational and itee majority of key feature:
needed for brands and garment factories (industrial waste) for the basic processes. V
currently ~50% level with features for recyclers and handlers, and we are just starting to i
post-consumer collectors.

3.1.22Worldline TCS

Tax Control Suite (TCS)

Worldline excised stamp and track and trace solution, so called product name Tax Control

9 Is adigital tool for control and monitoring of all excised goods, manufactured or
imported into a market, territory ocountry (near real time visibility with our mobile
app);

9 Destined to fight illicit trade with less admin burden;

T LYONBIFaSa GKS NBGSydzS FT2NJ G§KS | dzli K2 NR
monitoring;

91 Fully compliant with existing internationahd/or local regulation;

9 Stateof-the-Art: customisable, interoperable with existing IT systems and leading ec
technologies;

1 Supporting digitisation and international recognition.

Mapping with respect to the reference framework

Type Instance Category
Product ID _
Granularity Model Batch Prod. order

Digital  Bluetooth
e AE2 watermark label --

SCECEREEER \1achine readable
carrier

No

data carrier

Resolver No

Digital ID minting Decentralized

CEIUEHGIES Data storage location

: T . OTEEES Standardized
architecture: HEYE]

Data -
ir-yee e Data packaging _

IT Level Simple

architecture: .
PN tlice If advanced Attribute based

Decentralized

Data ports Others

IT

architecture: Enforcement Others
Data use

e -
CIRP&{'&?
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Evidence Blockchain Others

IT

Data mgmt _
TS Data protection PETs _ Others
Traceability Tagging (QR, NFC, RFID)_
Unique technical aspects

Worldline Tax control suite is a modulable solution to be composed with components that \
ddzA . gAGK t20Ff | dzZik2NAG&@Qa ySSRao

Interoperability, Modularity...build your own solution

Generate Unique Collect and store data’s Access and manage data Control ID application
Identifier In one unique Centralized Thanks to the user-friendly Using the in-line
By using the serialization repository verification portal production anti-tampering
module devices

g 8

Share evidences with Create your own Connect to government Manage Taxes
end-customers dashboards regulated systems collection
By using the mobile Using the data analytics Using our country Using our control reports
solutions module connectars maodule for authorities

> B K

The core components are:

9 Portal toregister the economic operators (including registration of related master «
such as information around their facilities, their machines, etc.).

1 Portal to enable the order or generation of Unique Identifier to be applied on produ
be traced.

1 Event reository to control and store the product tracking related events sent by
manufacturers along the product life cycle. The events may cover production proces
well as logistic operations.

1 Machine to machine integration thanks to APl managing therations directly from the
system of the manufacturers.

1 Additional modules could be:

9 Statistics and reporting module to provide to the authority a full market or industry rel
report.

1 Mobile application to provide easy access to evidence or cotaods.

HIGHLY SECURED

INTEROPERABILITY SOLUTION

with external systems thanks to a

solution fully managed by API
= Secured Data Storage

Data modification is not possible

by design
* Users Management
MODULAR SERVICE Proper right management per
DEPLOYMENT user/groups and every user action

. . . is logged
supporting the integration of

additional specific requirements
according to your business needs

C 64
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In addition to the Worldline Tax Control suite which is a fully digital solution, Worldline has ¢

partnership with the best specialists to provide additional features that would enhance
verification and control of traceability notions:

1 Anti-tampering hardware devices to control unique code application on production lir
1 Physical tax stamps design-ayt, printing and supply facilities and;
9 New security features technologies.

Worldline may propose a flexible delivery model of tlax Tontrol Suite. From acting as a glo
and dedicated service provider to a simple solution provider operated on local premise.

Saa$ Generic services included in all models:
Pay by use ! (/’%
Make use of our predefined suites model @} * Integration and Service access in project mode
Quick start | =C « First line Support 24/7

* Second- and third-line support 8/5
+ Acceptance and testing environment

On premise

Manage your operation!
Share the solution within your network

: Private
Private cloud
Customized your solution
Get dedicated service support and operation level
/| J

Maturity level and application sectors

Solution used to control tobacco industry in different versions.

9 Digital Ta¥/erification in Switzerland,;

1 Unique Identifier generation and economic operator registrations in Denmark, Lithu
Greece, Cyprus, The Netherlands;

9 Tax control and import management in Ecuador.

Link:WL Traceability for AuthoritiesYouTube

3.1.23TextileGenes

Textile Genesis

Textile Genesis is a Blockchhmsed platform for the traceability of the origin of fibres for t
fashion and textile ecosystem. It includes a8 Sers of the supplier ecosystem, using Fibercc
to trace sustainable textile products from fibogigin to retail. Fibres such as wobdsed.

Mapping with respect to the reference framework

we R
Product ID

Granularity Model Batch Prod. order _

SCECEREEIER \1achine readable
carrier . Ne
data carrier

Resolver No

e .
CIRP&{'&?

Digital Prody
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Digital 1D _minting _ Decentralized

SUEEEIEY Data storage location Centralized

IT Openness
architecture: QRS

Data _

ir-yee g Data packaging Data transfer

Standardized Proprietary Data ports

IT Level Simple

architecture: _
Access controlElZERHEe Attribute based

IT
architecture: Enforcement
Data use

Evidence
| dolIT

architecture: [eles s sl Wallet Others
Data mgmt _ —
features Data protection PETs Anonymization

Unique technical aspects

Blockchairbased architecture, highly scalable, usingcatled Fibercoins to warrant again
double spending. Not only companies that want to produce with sustainable fibres but also
party auditing bodies have access to verify ESG credentialsloffsupS N & LINE R dzO
platform offers a chain of custody for raw materials/fibres (and farm level) from the sc
throughout the entire value chain. Including fibre forensic audit results. Data iimeabata from
different stakeholders.

The platform uses bots for automated business and certificate validations (sc
https://textileexchange.ortapp/uploads/2021/05/WebinafTextileExchangeind
TextileGenesi€ollaboratiorSeptembes2-2020.pdf)

Maturity level and application sectors

Crossindustry platform with a high maturity level, more than 1500 suppliers that cre
sustainable productbave joined Textile Genesis and more than 50 brands in the textile/fas
industry use Textile Genesis to be sure about the origins of the fibres they use. In this w
can show they are using sustainable fibres in their production chain.

Usefullinks:

https://textilegenesis.com/

https://textileexchange.org/app/uploads/2021/05/Webinarextile Exchangend-
TextileGenesi€ollaborationSeptembes2-2020.pdf

3.1.24Tings

Tings

D
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Responsible operator and consumer focused product lifecycle support system. Durable goc
apparel. DPP ready.

Mapping with respect to the reference framework

Product ID

Bluetooth Other
label

No

Granularity

Digital
watermark

Product data
carrier

data carrier

No

Resolver

Digital ID minting

SOMUEREIEY Data storage location Centralized

.IT . Openness Standardized Data ports Others
architecture: WIEY%E]

Data _

IT Level
architecture:
Access controfiEETSEl

IT
architecture: Enforcement Others
Data use

Decentralized

Slmple

Attribute based

Evidence Blockchain Venﬂab]e
IT = Credentials

CWIERTIEES Convenience _ Data Ports Others
Data mgmt _ o
TG Data protection _ Anonymization Others

Unique technical aspects

Support for different taxonomies by using mapping capability.

Maturity level and application sectors

Closed MVP with users. Cres=ctor. Designed to fit with DPP data and data system if simil;
ESPR and CIRPASS proposal described DPP will be decided. Before DPP enforcerr
responsible operators to make as much product data digitally avadasy®ssible for consumel
to use products more responsibly, extend product consumption period, support products tal
upcycle and recycle. Currently uses based on guesswork DPP data set. System supports n
and functionality from responsible opdms to consumers than predicted for DPP.

(o2}
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3.1.25Tokenized Distributed Ledger

Circularise/Tokenized distributed ledger

Circularise is the leading software platform that provides-eménd traceability and secure dai
exchange for industrial supply chains.

Mapping with respect to the reference framework

Type Instance Category
Product ID
Granularity Model Batch Prod. order _

Digital Bar
e RED watermark - Code OUED

No

HCEEEREEIER \1achine readable
carrier

data carrier
Resolver No
Decentralized

SLULEREIEE Data storage location Centralized

.IT . Silies - Standardized Data ports Others
architecture: WY
Data

ilelea Data packaging Data transfer

IT Level Simple

architecture:

IT
architecture: Enforcement Others
Data use

IT Evidence Venﬂab]e Others
. . - Credentials
architecture:

BEIER I8 Convenience Data Ports Others

Data protection PETs

(o)}
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Unique technical aspects

The patentpending Smart Questioning makes it possible for all companies to cooperate
trusted information exchange. In the system, companies are anonymous, remain the only
of the data and can stop communicating it any time. They decide how mfarimation is sharec
and with whom and are able to validate the answers to any question without sharing the o1
RFEGI® / ANDdzZ I NAaSQa GSOKyz2fz23e |fft2a 7

products and for anyone to scan the @Rde onthe product in order to see the produc
information or ask a Smart Question to the decentralised store of the full bill of material s|
over the local databases of all suppliers reaching back to the mining stage. The anonym
control of the amounbf data shared at any moment is the only way to get all companie
cooperate and thereby overcome the issues with centralised databases that are rejected
the risk to confidential business data.

Maturity level and application sectors

Circularise technologies allow communication on data instead of simply the data. In supply
we often deal with data that needs to remain a secret. All normal encryption m
can be decrypted over time. We use an implementatiof zerecknowledge proof (ZKP),

G§SOKy2t23e ¢S OFff a{YINI vdzSadAiazyAiy3a £i
h52Sa GUKAA LXFAaGAO LI NIG O2ydl Ay YIGSNRI €
the bill of materials).Practically speaking, the user sees the reference on Blockchain (has
by asking questions to this hash, the question is sent to every locally stored dataset of every
chain stage. Practically speaking, it is the "interrogation” of the entwéthe supply chain of :
product by asking a list of specific questions to a@@de or hash. As the private information
audited, so is the output.

WwWw.circularise.com

3.1.26 Toxnot

Toxnot

Toxnot(a 3E company) is a software company with a mission to improve health and sustair
across the global supply chain by streamlining the chemical transparency process. Toxnot
an efficient system for manufacturers to import chemicals data, i@insight into their hazar
profiles, report on the results and create safer products. Organisations use Toxnot to aut
transparency reporting and compliance, easily collect hazard information, and reduce risks
their global supply chain. Toxhscales from small businesses to Fortune 500 enterprises.

www.toxnot.com

Mapping with respect to the reference framework

Product ID _ ) _
Granularity _— Prod. order  Single item

Productdata . = - Digital  Bluetooth  Bar
carrier

watermark label Code
- .
CIRPASS

Digi
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Machine readable

] Yes
data carrier

Resolver

Yes
Digital 1D minting _ Decentralized

CLULEREIE Data storage location Decentralized

-IT , Openness Proprietary Data ports Others
architecture: WEYE]

Data -
(=ieea  Data packaging

IT Level Advanced

architecture:

AUPSR | advanced
control

IT
architecture: Enforcement
Data use

Attribute based Role based

Evidence Blockchain Verlflab_le
IT = Credentials

CICHMIER . Convenience Wallet Data Ports

Data mgmt _
{=C = Data protection PETs

Traceability

Others

Unique technical aspects

The ToxnoProduct Passport system is specifically designed to meet emerging product pa
requirements, enable supplier data exchange today, and be easily expanded as guidelines
Our proprietary data protections allow suppliers to mark chemicals as tapyibut users to stil
screen those proprietary chemicals against regulations such as EU REACH or PFAS re
Simplified infrastructure allows for clear ownership and low cost. Suppliers can create a -
Digital Product Passport for free anchcautomatically create an EU REACH, EU RoHS, CA P
and Product Circularity Data Sheet as part of the free account. All data fields are aligne
industry-standard initiatives & needs and are updated as terms and usage change.

Maturity level andapplication sectors

The Toxnot Product Passports are live in the system and already used by X of comr
Companies can enter full chemical ingredient disclosure, compliance data, sustainability da
as embodied carbon and water use, circulanitiprmation, recycled content, endf-life options
and more. We have companies from a wide variety of sectors using the system, inc
industrials, building products, chemical manufacturers, packaging, electronics and

Passports can be publisheda LJdzo f A OX NBAGNAOGSRXE 2NJ LINA ¢
notable product passport publishers include: Covestro, Novalis, Steelcase, Kohler, AE
Windmoéller GmbH, and more.

Follow this link to an example passport:

\‘

C
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Digital Product Passport
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AVA RYME - CN Loose Lay LVT (LLT)

Novalis Inno g Contact Company

NOWALIS

Purchase Material

Featuring 16 popular colors to complement other AVA® collections, AVA® RYME™ offers large 9" x 48" loose-
lay planks in contemporary and rustic classic oak designs, plus four unique concrete designs in 39.37" x 39.37"
tiles. Quick and easy to install with less floor prep, RYME and RYME+ hide flooring imperfections better than
standard glue down LVT. RYME stocked in wood colors only and Beton colors available in 18" x 36" for a
minimum of 4,000 s/f.

An IXPE backing on RYME+ delivers natural acoustical properties, while both constructions feature a 22 mil
wear layer with our patented AMP Advantage Finish that provides 30% more scratch resistance over typical
coatings. RYME's style and durability are ideal for Corporate office spaces, Hospitality and other commercial
environments.

RYME's Alpine and Tuscany collection: bossed finishes with microbevel edges while the
Peninsula and Beton collections are straight-edge planks/tiles.

“Embossed in register” (EIR) is 8 manufacturing method that creates a grain appearance consistent with the
look of & real hardwood grain. This process aligns the embossing on the sheet with the printed wood grain
design and intensifies the visual impact of the depth, texture and appearance of the floor while still providing
durability and ease of maintenance.

As with most collections of AVA LVT, RYME is phthalate free, FloorScore® certified, GreenGuard Gold certified
and has EPD, HPD and Declare labels.

Category: Vinyl Tile

‘ A Ingredients

Threshold Level: 100 ppm
View Ingredients

‘  Compliance
© calProp. 65 View details
Conflict Minerals
© EU REACH SVHC Candidate List  View details
EU REACH Authorisation List

RoHS
# Sustainability

Embodied Carbon

KgCO2e: 23,178

Product Unit: kgco2e

Scope: Cradle to Gate

Novalis_CN_LLT_EPD._ProductSpecific_Summary.pdf
Water Use

‘Amount of Water Used (liters): 9.70

Product Unit: L/m2

Scope: Cradle to Gate

View details
 Circularity
Packaging

Packagingis included

Packaging Information:
Packaging is 100% recyclable.

Contact: Graham Capobianco

Designed for Re-use

Material that is not permanently adhered can be removed, replaced an re-used easily.

Options:
« The productis designed for re-use as-is or with minimal modification
What % of the product is designed for recycling at the same level of quality. The remainder of the materials is foreseen by the manufacturer to be recycled at a
lower quality than the original content:
>00-100%

What % of the product content is anticipated to bacome leakage during the use phase due to for example wear & tear, oxidation, erosion, etc:
<1%

Recycling Instructions
Recyling Instructions:
Product Circularity Data Sheet
View PCDS document
View details
A Supporting Documents

AVA_RYME_CSISpec.docx
AVA_RYME_Warranty.pdf
AVA_RYME_TechDatanstallation pdf %

AVA_RYME_MaintenanceGuide.pdf
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3.1.27Worldline TPD

TPD Repositories

Worldline is deeply involved ithe Track and Trace activities linked to the European Regul:
for tobacco manufacturers and importers and for local and European authorities.

The European Regulation (TPD and Implementing Acts) helps European authorities to fight
tobacco illiit trade by tracking all tobacco products in the European territory.

Worldline provide one stop shop solutions to EU economic operators and EU member
allowing them to comply with the regulation , for example the primary repository for impoi
and manufacturers of tobacco products. When necessary, Worldline also provides to its cus
other ancillary services such as private repositories and connectivity modules to further seci
compliance with the regulation.

Mapping with respect tathe reference framework

Type Instance Category

Product ID _
Granularity Model Batch Prod. order

Digital Bluetooth
Type RFID - watermark  label - Other
SCECEREEER \1achine readable
carrier
data carrier

Resolver
Digital ID minting _ Decentralized

SREESIEY Data storage location Decentralized

.IT . e Data ports Others
architecture: RISYE]
Data

transport Data packaging

IT Level
architecture:
Accesontrol LENIZEETY

IT
architecture: Enforcement Others
Data use

Slmple

Attribute based

Evidence Blockchain Others
IT
CUIEMUEE  Convenience Wallet
Data mgmt _
features Data protection PETs Others
Traceability Tagging (QR, NFC, RFID

Unique technical aspects

In order to ensure business continuity and no loss of data as per EU regulation, Wc
implemented on their private cloud infrastructure a fully redundant platforms architecture u

t CIRPASS

\‘
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different datacentres (active and passive). This architecture alaw instant platform switch i
case of major disaster. All used technologies are fully redundant at several levels (Opensl|

CaaS management, MySQL management, Elastic stack and RabbitMQ, Cassandra

WebDAV and Webscale).

Tobacco Product Directive for Economic Operators & Authorities

MEMBER STATES CENTRAL EU LEVEL
)

o ¢ ? o

o_ Repository _o

Router

econdary repository - - ] \
- -~ o‘{ ° o o
[}

UID Issuingy Data storage per Data analytics and
member state systems integration

-
-
il P

'; - =
Generate and report - - Private
movement data pository

Private
repository

security
label

Private Cloud / CaaS

Cumanes ta & Sara

@ Distributed
Oaciobnes Failover Datacenter (>100 km away)

Master Datacenter

Maturity level and application sectors

Worldline is operating 6 regulated primary repositories and 5 manufacturer centralised Trac
Trace systems since 2019 to support to EU tobacco product directive implementing regulai

This is representing the managemaeit

1 25 billion unique products traced a year;

ggmms

igital Product Passport

73



== DIGITAI2021-TRUSD1 D3.1 Benchmark of existing DPP reference architectt

1 100 billion of product related tracking events a year and,;
1 30 Terabytes of data processed and stored a year.

3.1.28TRACE

TRACE

TRACE is a wddased platform functioning as an established approach to collect ASM trace
data to ensure chain of custody documentation, transparency on contamination risks and p
traceability reports and export documentation to our clients

Mapping with respect to the reference framework

Type Instance Category
Product ID
Granularity Model _ Prod. order  Single item
Digital ~ Bluetooth Bar
T RFID R h
Ype QR Code watermark  label Code Other

Product data
carrier

Machine readable

data carrier

Resolver No

Digital ID minting Decentralized

Decentralized

IT Openness . .
: Standardized Proprietary Data ports
architecture: WIEY%E]
Data

CCNUEHEIEE Data storage location

transport Data packaging API
IT Level Advanced
architecture:
Access controLELEETe Attribute based Role based
IT
architecture: Labelling Enforcement Others
Data use
, . Verifiable
Evidence Blockchain .
IT Credentials
architecture: IR Tt Wallet Data Ports
Data mgmt
features Data protection PETs Anonymization

Others

Traceability

Unique technical aspects

The tech solution is in production since 2019, TRACE 2.0 will adopt-aaniice architecture tc
ensure agility, improved traceability, easier debugging and maintenance. This will be base

t‘““!ﬁ.?,?

Digital Prody
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cloud formation infrastructure on AWS to enhance security, quality, maintainability, and
integration. Possible tech stack colle based on Elixir with PostgreSQL DB.

Maturity level and application sectors

TRACE version 1.0 was launched in 2019, current work is on TRACE 2.0. TRACE is us
clients to trace monitored ASM material from pit/ tunnel to export, with potentigb@nsion to
extend traceability to cover the entire value chain.

Note: the dataset used for demonstration is a dummy one

v RCS | GLOBAL GROUP

Email

RCS TRACE =

(4]

Home / Dashboard
MAIN

€2 Dashboard Exportations

January - September 2022

OTHERS

January February March

April May

Mine sites Weight

Incidents
34 (100%) 49 Tones (80%) Less (42%)

Tags New Mine sites

22123 (80%) 3 (10.15%)

RCS Trace © 2022 RCS Global.

Powered by RCD DigiSo

¢ .
CIRPASS

Digital Product Passport
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RCS Global

n
g
s

Collection Tab =
& Business Steps
Mine Site From: To:

@ Collection
Nyakabingo & 2022-10-01 2 2022-10-31 a m

2022-10-01 Godfrey Kamanzi Nyakabingo 19491, 19492 TAILINGS 43 00260627 36cbdbcd648e41€
1664625579278
2022-10-03 Godfrey Kamanzi Nyakabingo 19493, 19494 36
BvV10 51 00260625 36chdbcd648e41€
2022-10-09 Silas Rutanga Nyakabingo 19257, 19258, 19259 0 1664625579278
2022-10-07 Silas Rutanga Nyakabingo 19251, 19252 45 BV9 275 00260624 36cbdbcd648e41€
1664625579278
2022-10-06 Silas Rutanga Nyakabingo 19499, 19500 42
Bv10 315 00260626 36cbdbcd648e41€
2022-10-05 Silas Rutanga Nyakabingo 19497, 19498 39 1664625579278
2022-10-04 Silas Rutanga Nyakabingo 19495, 19496 37 BV9 57 00260622 36cbdbca648e41€
1664625579278
2022-10-12 Godfrey Kamanzi Nyakabingo 19266, 19267, 19268 52
BvV9 60.5 00260621 36cbdbcd648e41€
2022-10-13 Godfrey Kamanzi Nyakabingo 19269, 19270, 19271 53 1664625579278
2022-10-14 Godfrey Kamanzi Nyakabingo 19272, 19273, 19274 48 ) 56.5 00260623 36cbdbca6a8ed e
1664625579278
2 BV12A 475 00260620 36cbdbc4648e41€
! 1664625579278

RCS TRACE

(2

Home y_track

Tag Tracking

ag Numbé Minerals are Depending on the
processed, crashed mine site, some steps
more and mixed might be repetitive

into big bags
P lnput R

8. Input

Minerals are
collected and
weighed from the

pit
Processed Drums
Minerals are received output = e, 1o
at the processing Minerals are Dbaooo oo f
unit, weighed again mixed and tested {

and tags are replaced again then stored Loading the drums and

— in drums that are issuing exportation
tagged again documents and finally

shipping

3.1.29TRICK

TRICK

Product data TRaceability Information management by BloCKchdagreperability and open
circular service marketplace. TRICK Project arises from the need from the Textile and «
industry to be more transparent and traceable, easing the transition from linear to circular
TRICK project consists of providiagcomplete, reliable, SMé&ffordable and standardise
platform to support the adoption, tracing and demonstration of sustainable and circ
approaches, secured by Blockchain enabling the enterprises to collect preettinted data.

¢wL/ YQA&a Yid proyidedfdrdable akdistandardiseghablers to move SMEs closer tc
circular economy. The achievement of this objective will come through the creatioplaffarm

e .
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Digital Product Pas:








































































