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Our industry partners (examples)
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Resource use in global trends
Material extraction CO2 eg. emission by material production
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A circular economy (CE)
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Environmental burden reduction




Environmental and economic contributions of a CE offering

Event tent Beach flag

 BAU: product one-off sales

e CE: refurbishment using product frames
10 times (Product-as-as-Service)




Circular-value-as-a-service (CVaa$)

OEM Aim:

* Exploit the remaining useful life of products
* Create & capture value of an EoU product

anufacturel o, et data

What s needed:

To show EoU (end-of-use) products

(e.g. marketplace/platform with governance)
i} To inform about the economic value of an EoU

Buy & own 4 product (using e.g. DPP)
To rapidly calculate the economic value
ease (in a standardized way)

Use-oriented data

New client How OEMs monetize the circular value
* By receiving a share of the resale value
* By offering CVaa$S contract with buy-back

Legend €
- : Information flow (need-to-know basis) : Economic value
=) : Product, component, and material flow  EoU: end-of-use
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Infrastructure: DPP (Digital Product Passport)
Existing DPP solution developed by ekodenge group

With Dynamic events management

Add new event

Flexible DPP Events entry
using mobile APP for access

Digital signing of events for
Tamper proof audit trail
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Baseline (existing) - TRL 8 solution

* JTC24 EN DPP standards based DPPs

* [tem level event management

* Differentiated access via Mobile Wallets

Novel features — advancement from TRL 4

* Maintenance data / logs --> Quality state

* End of Use Assessment --> Quality grade

* (Quality grade + Economic parameters -->
Economic value estimate

Monetization — DPP Ecosystem marketplace

* Manufacturer "Fleet visibility" for CVaaS contracts
* DPP integration with event visibility

e B2B visibility between the OEM & new clients

* Buy-back execution at end-of-use offering point

% ekodenge




Data flows needed for product & component flows

Product design
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End-of-Use

Contexts

Disposal

Legend

- : Data flow (need-to-know basis)

=) : Product, component, and material flow

Source: Adjusted from (Sakao, Nordholm, 2021)




Conceptual data model based on ISO 10303 PLCS standards

Product as-designed
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Ontologies for accessing various data sources

Product LifyCycle Ontology

Process ODP Actor ODP

Process | Activity . . I t |
participation in .a S|ng e onto Ogy
representing a specific topic

relates to

Product

Resource ODP

Use Case 1

Bosch:Heatpump Ontologies 1 EXIStlng
1

Ontologies
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Data access using Open Circularity Platform

T SPARQL query
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A double systems perspective needed for CE implementation

Company 2 / Value co-creation ecosystem / Company N

Business
model

design :
/ To enable systemic

solutions
I'?;Oduft Design products & services,

Company 1 /

- - Legend
Material extraction Manufacture Service —> : Information exchange

: Product, component,
and material flow

( /\ : Area of a company’s
control

(Sakao et al., Implementing Circular Economy Activities in Manufacturing for Environmental Sustainability, CIRP Annals, 2024)




A double systems perspective needed for CE implementation
Plan CE activities aiming at environmental sustainability

- M’
Company 2 \Value co-creation ecosystem / S \Company N

Anticipate & create a value co-creation ecosystem
'Y1() lm .

To ehable systemic
solutions

Il?froduft | Design products & services,
ifecycle including assessment |

Plan & manage a product lifecycle with value retention processes

VIaterrarextractrion VIanuTacture SerVice —> : Information exchange

‘ : Product, component,
and material flow

(—‘\ : Area of a company’s
control




Activities needed for transformation

Determine & implement top management CE strategies

R&D TECHNOLOGY
INVESTMENT DEVELOPMENT

CONSUMER
ACCEPTANCE

MARKET Customer [OGISTICS
ACCESS Level DEVELOPMEN

COLLECTION VIA
SERVICE & CIRCULAR
BUSINESS MODEL

COLLECTION & PROCESSING DESIGN FOR
INFRASTRUCTURE CIRCULARITY

Plan & manage transformation of the organization.

(Sakao et al., Implementing Circular Economy Activities in Manufacturing for Environmental Sustainability, CIRP Annals, 2024)




Systemic approach needed for CE transformation

Activities enabling a CE:
Requiring more complex cognitive skills
(Burger et al. 2019)

Design

Management

Fas

ICT application

(Sakao et al., CIRP Annals, 2024)

Knowledge

University research will
contribute to:

Upskilling facilities

Guidance for information-
driven design

Infrastructure

v CONSID




Rate My Presentation

Want to know more?

Tomohiko Sakao
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