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How-to enable trust without sharing SE
detailed information about individual
items across a digital product life cycle
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Alla siffror avser 2022.

Nearly

€400 33

million, net sales

employees
Operating results: € 2,2 million
Operating margin: 0,6%

4%

46%

30%
Distribution of net sales

Business sector €183 M

Public funds €120M
. State funds €81M

Testbeds and
. . Customer Satisfaction Index

. EU funds €17M demonstration environments
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European standardization
CEN TC 473 Circular economy and its relations to
CEN CLC/JT 24 Digital Product Passports

Product

O

Passport

\ 4
A 4

CEN/TC ?’73 Clrcular.economY CEN CLC/JTC24 Digital product passport
Framework, termlnology and information Harmonized digital system to enable secure
sharing for European circular economy and effective data sharing

Further specified in product specific delegated acts, such : - .
Meeting specific requirements, such as

?Eatteries - Product data related to specific product

- Electronics - Cross sectoral data sharing

- Textile - Product content and history RI.
- Construction sector - Product manuals and advice SE
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Experiences to draw from

 Label/digitally tag a component during metal castings
» Conceptualizing smart metals and internet of materials

 Utilizing concept of consecutive certification

Rl.
SE
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Label/make identifiable with a digital
tag an item and associate it with data

RI.
SE

Copyright Raul Carlsson, RISE, Chairman CEN/TC 473, 23 April 2024, Hitachi-AIST Circular Economy Collaboration Research Lab, Tokyo, Japan



aceabil it'y
Cast metcll components with d

lity check |
Identlty Quality check log

Manufacturer
Article number
Serlal number
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Label/make identifiable with a digital
tag an item and associate it with data

The casting moulds are inspected

Rl.
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https://youtu.be/oL8-z86S0M0?si=1lSw6ETtHYwGiE28%20

Generalization: Circular traceability
Digital material => Internet of Materials

- o
. I Application
—> < .
domains

Linking unique digital
ID:s to application
standardized
application domains

—~___
. I4
Reader interpreting
Linking digital data D . unique material marks to
writer s

that represents te digital data
unique material marks (T
with unique digital T \ __IDreader

ID:s

Source: Internet of Materials Final report, Carlsson, R. Elzén B., 2019

http://urn.kb.se/resolve?urn=urn:nbn:se:ri:diva-58790 . - . .
Uniquely marked material item
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http://urn.kb.se/resolve?urn=urn:nbn:se:ri:diva-58790

Mapping standardization needs for
enabling circular data traceability

Biological or
Scope, sector independent circular life cycle energy
recovery
To waste To recycle
r — Maintenance/Service il
: | To waste
|
! End user 1 Recycle sorting  |[€—
Primary material | Material — Material —>1 Manufacturing — Prod t‘%l I foreevee ! :

y production ateria and sales roduc |
1 Re-user i
! |
! i
e a\— —4\— a\— ====="  Domestic reuse

Remanufacturing Refurbishing \l/ Local reuse
| Closed local
____________________ I 2nd market Global reuse
Recycling
Open local
___________________________________________ 2nd market
Global
2nd market <
Source Internet of Materials F|na| report Carlsson R.Elzén B., 2019 RI
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Mapping standardization needs for
enabling circular data traceability

Result, identifying several existing standards and missing links

Resilient and sustainable business and society ISO/TC 323 Circular economy
CEN/TC473

Company standards

ISO/IEC 27000 &
Circular economy Information security 5 &

ISO/IEC 15926
Industrial automation
systems and integration

ISO 8887 Technical product
% documentation

ISO/IEC 15459 —
Unique identifier
ISO/IEC 154ff -
Automatic identification
and data capture
techniques
ISO/IECJTC 1/SC 42 -
Artificial intelligence

Digital Product Passports CEN

¥8SET OSI-SS
gam dRUBWRS

ISO/TC 307 Blockchain
and distributed ledger
technologies

Information
technology

Internet of materials R /<5<t

management

&© Material standards

1SO 16739
IFC for Data Sharing in The
Construction and Facility
Management Industrie

Sector Standards

Dictionaries

ISO/TC 324 Sharing economy ISO 22095 Chain Of Custody RI
[

SE

Copyright Raul Carlsson, RISE, Chairman CEN/TC 473, 23 April 2024, Hitachi-AIST Circular Economy Collaboration Research Lab, Tokyo, Japan

Sector independent standards



Consecutive phase-wize certification
allows data protection and trust

5 Communicating G
information between different contexts ?[#r] s

Verifier may conclude that all
earlier steps are verified due to
consecutive certificates

4 Aggregating
models of technical systems

3 Synthesizing

a model of a technical system Consecutive phase-

wize certification

2 Forming a frequency function -
from a set of sample values Lﬂﬂﬂﬂﬂhﬂ_

Information aggregation >

1 Sampling
an individual value 7 [azano, ]

0 Defining ..
an entity for a selected parameter 8

S

Figure 2. The phases in the PHASETS model

Carlson R., Palsson A-C.; Industrial environmental information management for technical systems,
Journal of Cleaner Production, 9 (2001) 429-435
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Consecutive phase-wize certification
allows data protection and trust

Realization of objective (
/ 6.5 Act 6.4 Check T\
Apply corrective Improvement needs Quantitative
measures Improvement potentials ~ €nvironmental
information .
Verifier may conclude that all

wT T 621 | | T =yl I A" earlier steps are verified due to
o | @ Concep- 6.4 Check 635 A consecutive certificates
© 5 tualize Aggre- B

= 3] \/ gate =

© Q o ©

s | = > = .

a|©° 6.2.2 T~ 5 Consecutive phase-

€ S Break 6.3.4 9 E . . pe .

ol down 8 CBES Synthe- g | g wize certification

L% & \/ size o (%

s lE o, g sl
Y. | = Ha_ e . ] 3. L I Q oY

0 3 N Select B4 EIZES ansscs;li- ™ = X T

: o “ '

& © date

>:~ 6.2.4 /\ >t
g Define 6.4 Check 6.32 S } T

o Acquire o
g 9]
= /\ =

5 6.2.5 |

: Identify 6.4 Check 6.3.1 :

i Set up i

Yo N > ] I H N V.

ISO 14033:2018 - Environmental management - Quantitative environmental information
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The circular economy quality
infrastructure

Rl.
SE
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Circular economy requires identifiable flow of material objects

Resource consumption

Verify
Resource

Verify

5 Remanufacturing
6 Verify .
7 Reuse resource Verify
5 Recycling
g Verify Verify
O g Reuse component H Refurbishment
o = o
2 S , n \Verify
"GC)’ < Keepusing Extended lifetime
Y/, Nrces  Production Manufacturing Sales | Logistics Use M‘aintenance Waste management Losses
(%2}
] . (L ers
> Horizontal compatibility
K
Resource b'c RI
- SE
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Combining into system

An example with

mining, recycling and OEM (Original
Equipment Manufacturer)

&

a certification system

Rl.
SE
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As example: How OEM can trust and make claims
about raw material sustainability specifications

Biological or
energy
recovery
To waste To recycle
= = Maintenance/Service =1
; : To waste
1 End user ! ;
i To recycle Recycle sorting  [€—
. o Material . EM @ | ' '
Mlnlng = production Material —> O Product——1 i
| Re-user |
: [
! I
S—— 7]\— —/]\— n\— =====  Domestic reuse
Remanufacturing Refurbishing \l/ Local reuse
| Closed local
2nd market Global reuse
« b e
Recycling
Open local
___________________________________________ 2nd market
Global
2nd market <
Rl.
Source: Internet of Materials Final report, Carlsson, R. Elzén B., 2019 SE
18 http://urn.kb.se/resolve?urn=urn:nbn:se:ri:diva-58790
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Consecutively, each actor in the circular
network Consecutive

certification
Verified
Verified Sum of inputs and last
Sum of virgin contribution

materials

T hilocation | | Percentage of

_____

Virgin material |~ ™\ ~__ | recycled material
> %Mix - >

/ e CFP —
CFP \A Verifiable
CO2eq

COze
9 Value chain actor

Verified

Recycled materiall ¢ . ¢ recycling system

CFP
CO2eq
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Consecutive modularized certificates

Recycling
system cradle
to gate

Material
producer with
supply system

Component
producer with
supply system

OEM with
supply system

Mineral miner
cradle to gate

| | |
| | | |
| | | |
| | | |
| | | |
| / | | |
| / | | !
| | | !
| | | !
| | | !
| | | |

1 1 L

Certificate of claim of carbon Certified claim of Certified claim of Ccertified claim of
footprint carbon footprint per ton carbon footprint per ton carbon footprint per ton
[steel][copper] and of % recycled material and of % recycled material and of % recycled material

|

| Certification scheme needsl
to be applied for each

included life cycle step I
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e ——
Verifies internal
consistency

Acquires
specific data Producing verifiable

claim of amount of

Includes carbon footprint quantification
together with reference to assessment report

Applies common rules

Verification of Verifies consitency with claim of Verifiable claim of
Verifies conformance with claim of carbon footprint % of recycled material . carbon footprint per ton
teel 9 i
[steel][copper] and of % recycled materlil' “:“\
J )

"‘;_‘}_“.}-E‘//

Verifies

for entire study carbon footprint Applies % recycled as Includes % recycled verifies
: . [steel][copper] specific data material consistency
Applies specified with carbon
generic data footprint
claim

Defines

SyStem o prOduCing
verifiable claim of
i Includes
Deflnes carbon footprint

common rules

consistency with
purchased amount
of materials

Producing verifiable
claim of
% of recycled
[steel][copper]

and internal
consistency

Based on

Based on

Product specific rules
EN 15804 +A1

Based on

Verification of data
claiming % of
recycled
[steel][copper]

o Verifies conformance with

: System for producing
Type Ill environmental

Verified by

Conforms with

Certification scheme for claim of

carbon footprint per ton

and of % recycled material

Conforms with

verifiable claim of %
of recycled
[steel][copper]

declarations
Based on I1SO 14025

Based on

Based on

Systems analytical
methodology Definition of
Life cycle assessment Based on Carbon footprint
1SO 14040 and ISO ISO 14067
14044

TraceMet
definition of
% content recycled
[steel][copper]

Definition of
verifiable data
1SO 14033
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Verification of claim

I1SO 17029




In summary, how to enable trust without
sharing detailed information about
individual items across a digital product

life cycle:

 Labeling of individual products is necessary (to sufficient level of
individuality)

« Use (international/sector independent) standardzed concepts and terms
to inform about the product specifications

« Apply consecutive certification system (quality infrastructure) that
enables modularized trusted summaries without revealing details.

Rl.
SE
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NI

Thank you for your kind attention!

Questions?

1 Raul Carlsson ©~ =
raul:carlsson@ri.se -
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