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Development of a Data Ecosystem for the Furniture Industry




Furniture - Best of German Mittelstand!

433

433 manufacturers
generated sales of circa
€ 16,5 billion in 2024 *1

(cf. - the 3 major German
car manufacturers in

total approx. € 280

billion).

The sector is a typical
example for German
SMEs!

1.000.000.000

The products are
extremely varied and the
content standardization

of product data is low.

A standard product in the
upholstered furniture
category can have more
than a billion variants.

&y
194 KG

The industry is diverse in
terms of product groups
and materials used as
well as the duration of
product use.

The use of recycling
options for raw materials
is currently far too low.
194 kg of bulky waste is

disposed of per inhabitant
*2

There are therefore
numerous interfaces with
other sectors

16.000

This is roughly how many
companies are part of the
industry in Germany
alone.

The value chain is deep
and the processes from
ordering to production,
logistics, assembly, repair
and recycling are
complex.

The landscape of
specialized IT systems is
just as complex.

Sources: *1 VDM industry statistics, *2 DeStatis 2020

(5]

u
EU

The Ecodesign
Regulation was recently
passed and the furniture
industry will be one of the

first to implement it.

CSRD, Green Claims,
Taxonomy and, if
applicable, CPR will justify
further requirements.
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Ecodesign for Sustainable Products Regulation (ESPR

Amusblart DE
der Europiischen Union Reihe L
2024/1781 2562024

VERORDNUNG (EU) 2024/1781 DES EUROPAISCHEN PARLAMENTS UND DES RATES

vom 13. Juni 2024

[..] products can
only be placed on
the market ...if a
product passport

IS available

(Art. 8 (1))

zur Schaffung eines Rahmens fiir die Fesrlegung von Okodesign-Anforderungen fiir nachhaltige
Produkte, zur Anderung der Richtlinie (EU) 2020/1828 und der Verordnung (EU) 2023/1542 und zur
Authebung der Richtlinie 2009/125/EG

(Text von Bedeutung fiir den EWR)
DAS EUROPAISCHE PARLAMENT UND DER RAT DER EUROPAISCHEN UNION —
gestiitzt auf den Vertrag wiber die Arbeitsweize der Europiischen Union, insbesondere auf Artikel 114,

auf Vorschlag der Europiischen Kommission,

nach Zuleitung des Entwurfs des Gesetzgebungsakts an die nationalen Parlamente,

nach Stellungnahme des Europdischen Wirtschafts- und Sozialausschusses (¥,
gemiif dem ordentlichen Gesetzgebungsverfalren (%),
in Erwigung nachstehender Griinde:

{1} Beidem in der Mitteilung der Kommission vom 11. Dezember 2019 dargelegten europiischen Griinen Deal handelt
es sich um Europas Strategie fiir nachhaltiges Wachstum mit dem Ziel, die Union zu einer fairen und wohlhabenden
Gesellschaft mit einer modernen, wetthewerbsfihigen und klimaneutralen Kreislaufwirtschaft umzugestalten und
eine schadstofffreie Umwelt zu schaffen. Mit dem Griinen Deal wird das hochgesteckte Ziel gesetzt, die Union bis

2050 zum ersten klimaneutralen Kontinent zu machen. Dabei werden die Vorteile von Investitionen in die




NO DATA —

NO MARKET!
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Timeline — Introduction of the Digital Product Passport

Product group “ Expected / Delegated acts

Textiles / Clothing 2027
>
Furniture 2 2028 o
©
Tires 3 2027 =
C
Mattresses 4 2029 f,’,
(=
I=
g
inermediates - F
Iron / Steel 3 2026 *
Aluminium 4 2027
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[BFurniture-X

Foundation of Furniture-X

February 29, 2024 — “Mobelfachschule” in Cologne



The networ

K as a success factor for the concrete roll-out

(B

The associations &
umbrella initiatives

u BVDM DER MITTELSTANDSVERBUND ~W
Handelsverband s&
v

Mébel und Kiichen
I_I_| . -
= Moebel Digit@l

v 450 Manufacturer
v 8,500 dealers

v All relevant
affiliated groups

* As the leading association for
manufacturers, the VDM
represents all sectors of the
industry both nationally and
internationally

* The German Home & Office
Retail Association (BVDM)
represents the interests of
around 8,500 companies in
the specialist retail sector.

* The Mittelstandsverbund/
ZGV represents the
commercial association
groups. All relevant
association groups in the
sector coordinate their
activities in the Furniture &
Kitchen specialist group

Data Competence Center

. Daten
Competence
Center e.V.

v Approx. 80
companies

v 270 committed
people

v Worldwide use of
IDM standards

Organizer of standardization
committees in all relevant
industry sectors such as
home furniture, kitchen &
bathroom.

» Designer of the globally used
Integrated Data Format
(IDM).

» Co-initiator of Moebel
Digit@l

+ ECLASS Furniture and
derived models specialist
group

» Active member of DIN/DKE

for DPP

» Associated project partner in
furnFUSION

Integrated Worlds

®
% Integrated Worlds
we connect worlds
v 1,000+ participants

v All relevant systems
networked

Operates IWOfurn as an
established platform for
data exchange

* Connects more than 1,000
companies in daily business
(65 million transfers/year)

* Open concept and
interfaces to all relevant
system providers

+ Pioneer for operating
models suitable for SMEs in
the industry with services for
the active networking of all
companies

* Implementation partner for
furnFUSION

* Project member of R-evolve

v

Morphe

12 years of product
information
management

4 ECLASS industry
models

Product information
management (PxM)
consulting in industry-wide
scenarios for retail and
manufacturing

Collaboration in the following

relevant initiatives

» ECLASS specialist group
"50 Furniture, home
furnishings"

* Internal ECLASS working
groups

* Head of ECLASS
WebService

* Head of ECLASS Product
Environmental Footprint

+ ECLASS BIM TaskForce

+ ECLASS WoT Semantic
RDF-Representation

Wuppertal Institute

Wuppertal
Institut

Top network in
science, research
and politics

6 CE projects
10 Industries

Strong focus on digital
circular economy and
resulting business models

Involved in the development
of DPPs and data spaces
across industries

Advising the EU
Commission and the
German government on the
following topics

Active in standardization
activities on DPP and the
circular economy

FIR

RWTH Aachen

70 years of
experience

5+ active projects
in the digital
circular economy

>50 enrolled
companies

Development of business
models in a scientific and
entrepreneurial context

Analysis and design of
application-oriented and
circular ecosystems

Integration of operational
application systems (ERP,
MES)

Support for SMEs for low-
threshold entry into the GAIA-
X world (e.g. URANOS-X)




The network as a success factor for the concrete roll-out =5

IrplEmeriEinem o (0 =1 Cross-sector harmonization

Integration of the industry

integration
Use cases & concrete pilots Definition & design of the AAS submodel Knowledge transfer and coordination
=> Definition of suitable reference processes =>» Development of basic technologies and knowledge > Knowledge transfer / expertise from several sectors
= Requirements for and feedback on the concept transfer (AAS) > Control and coordination of planning with regard to
=> Practical integration / validation of the results = Requirements documentation for the harmonization with cross-sector projects
=> Beacons for the utilization of results implementation of a submodel > Circular economy orientation
=>» Conception and definition of the submodel
3-5 supply chain companies from the = Documentation of the application guidelines
network based on the reference processes

o Wuppertal
° Institut
noite erovirol U e it

Competence
Centere.V.

— Moebel Digit@!I

Fraunhofer-Institut fiir Experimentelles Software
Engineering IESE

die moebelbranche in echtzeit,

moebelnews.de | :
THINK TANKS Ins!,DF

Accompanying expert advice

Integration of User reports & Public relations
specific pilots & ; work and support Targeted integration and
holistic r:';:%‘;rt'gési;%rut;fy from multipliers Technical infrastructure for the integration of coordinated exchange
representation of the DPP AND existing infrastructure of industry
the industry I
ayers e e L e = =
_______________ 1\, oo T TTT T Py . . '___R_I_____k_____l I Relevant internal industry '
1 Associated organs 1 Media / Information | => Development of basic technologies such as IDS 1 e (::vantlbrea over I . I
1 . . initiatives
! " ! 1 and reference models for industry communities such I initiatives, including e.g. | , [
: VDI O I : | as Gaia-X Foundations : it e I I
Handelsverband m - 1 => Definition of measures for interoperabilit I , I
| - o 1 Moebel Digit@| P Y | - [l Integriertes
: Mabel und Kichen | o= 9 I according to analysis of the state of the art and : «INDUSTRIEA4.0 : : Datenmodel :
R —— I mébel : infrastructure of the industry I : : o |
| @, u 1 ’erhgung I = Implementation of infrastructure for the DPP along 1 IDTA 6 I vml ‘.l Handelsverband |
| competence || : ; ; ioti iy CIRPASS Mébel und Kiichen
e | the value chain and integration of existing digital I I I
1 1 i | i
L1 I Infrastructu re INTERNAHDNAL DA.‘A : A I I B DER MITTELSTANDSVERBUND I
1 SPACES ASSOCIATION 3 /0
: ‘J.\Imegrmed Worlds 1 : mOber I : — 0 I I .J ‘.\:\BTTUN.J sé’ I
we connect worlds | I
I 1 : O g Infegrated Worlds 1 %Fraunhofssr; [ : 1
1 Fn | 1 ‘Imwu(, | we connect worlds | I : é furnFUSlON I
1 1 " I I I
1 | I
I ;. I
I ;. I
1 1




The expert advisory board

Martin Auerbach Fachverband

Heiner Strack

Ernst Esslinger

Tim Geiser

Martin FUhr

Thorsten Kroke

Meik Billmann

Raoul Klingner

Matratzenindustrie e.V.

Verband der deutschen
Mobelindustrie e.V.

Formerly Homag AG

Der Mittelstandsverbund —
GV

Hochschule Darmstadt

ECLASS e.V

IDTA — Industrial Digital Twin
Association

Fraunhofer-Institut fur
Holzforschung, Wilhelm-
Klauditz-Institut WKI

martin.auerbach@heimtex.de

h.strack@moeblindustrie.de

ernst.esslinger@outlook.de

t.geier@mittelstandsverbund.de

martin.fuehr@h-da.de

kroke@eclass-office.com

meik.billmann@idtwin.org

raoul.klingner@wki.fraunhofer.de

=

Existing showcase (mattresses, home textile);
Exchange of experience and direct reference to furniture;
Synergy with the "Polster" demonstrator

Relation to the EU level for standardisation and regulation;
A look at content regulation beyond the sub-area "DPP"

Expert for added value through the use of digital twin concepts;
Reference to Industry 4.0;
Driving force beyond regulation (added value through "Additional Services")

Relation to the EU level with regard to regulation;
Perspective from the point of view of associations and retailers, across all sectors

Expert on legal certainty issues;
Relation to EU level regarding Law/regulation in the wider circular economy
environment

Impulse generator regarding modelling content;
Bridge between ECLASS and IDTA;
Bridge to value chains towards trade and consumers and many other industries

Link regarding IDTA / AAS for Everybody;
Link to other sectors / industries

Link to the wood industry;
Contact to the VHI, the Association of the German Wood-Based Panel Industry
e.V., in coordination with the Managing Director Ms. Anemon Strohmeyer
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An excerpt of cross-links to other initiatives

~- [BEFurnifure-X-:_§
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N=YT LEVEL
MITTELSTAND

N

Fachverband
Matratzen

~ Fraunhofer J
WKI Industrie e.\.



Furniture-X — Data Ecosystems compatible with Manufacturing-X

(but no public fundings ;-(!)

Transfer and

l

Industry-specific
implementation of
use cases

Further development
of core services,
FOSS components,
standards and
regulations

M = + £ %

Construct- Railway- Wind energy-  Furniture-
x* xX* -X* data-X X

ﬁ- |8ra #13"3 #-';ISra

Technical Foundation

Regulatory Framework and Standards

IMX

Die Architektur hinter Manufacturing-X

© Bundesministerium fur Wirtschaft und
Klimaschutz (BMWK)




The administration shell AAS -
Asset Administration Shell

A standard for the setup and provision of
digital twins and the DPP also for
furniture?




Building digital twins with the AAS (including furniture)
Access to information ‘ and functionalities

Administration shell

Identification Asset

Identification Administration Shell
Digital Twin

Administration
shell

Anzahl unserer 89
Teilmodelle:

= CLASS

Asset e.g. the
upholstered
armchair

AAS Submodel1
AAS Submodel 2

... AAS Submodel n

. Various
Standardized formats Supplementary data formats

Current data




The ontological basis of the AAS is ECLASS!

THE DPP AND ECLASS

Identification and producer information

Description, functions, characteristics

Environmental footprint, dismantling
information

— CLASS

II \
)

Digital nameplate:
AAS submodel incl. ECLASS content

Technical Data:
AAS submodel incl. ECLASS application
class of product description




Digital twins — DPP regulations and business potentials!

Digital Twin

Administration
shell

Asset e.g. the
upholstered
armchair

Access to information ‘ and functionalities

Administration shell

I information

| ESPR

according to

I - Technology
: - Environment
1 - Circulation

Standardized formats

Current data

Submodel
Submodel

Submodels for
digital services
as per
agreement

- free of charge
- Pay-per-use

- Licensing

Various
Supplementary data formats




(5]

Variants of the Digital Twin and the DPP: Model vs Instance

. [..] The manner in which the

34 product passport shall be made

4 accessible to customers before

" they are bound by a sales
contract

(Art.8 (2¢))

2 2

Represents the type
version of a produc
Catalog, manufactur
product number, brand

esents a uniquely
ntifiable product:

stID, Serialnr, Batchnr,
Lotnr




Why do we need product hierarchies?

= Variety of variants, especially in view of configuration products e.g.
= 10+ fabric groups

= 50+ colors (500+)

» 6+ basic variants (3.000+)

= 20+ basic elements (60.000+)

= 10+ functional options (600.000+)

* 0-4 headrests (2.400.000+)

= = many different options (nn.nnn.nnn+)

= Impact on durability, reparability,...

* ESPR-relevant information is attached to individual components
LA component is a product!” (ESPR)

—> In order to be able to calculate the required values at any time, we need the BoM




Types of BoMs

48

-
Engineering BoM (EBOM)

The Engineering BoM represents the
product as designed by engineering:

» Derived from CAD and product
design data

« Shows engineering structure,
assemblies and components

» Shows the product from a functional
and design-intent perspective

®)

-
Manufacturing BoM (MBOM)

The Manufacturing BoM is focused on
the parts that are needed to manufacture
a product:

« Contains all materials, parts,
subassemblies, quantities, and
process-relevant information

* Includes information about
relationships between parts

» Used across production systems for
procurement, scheduling, assembly

R
Service BoM

The Service BoM focuses on spare parts,
maintenance components, service
processes

» Lists replacement and wear parts

* Documents maintenance and repair
instructions

» Supports lifecycle management and
spare parts management




BoM - Hierarchy

Product:
Kitchen
Components:

Furniture (base cabinet, tall cabinet, wall cabinet)

Worktops

Electrical appliances (oven, refrigerator, dishwasher)
Accessories (handles, plinths, lighting)

2000 mm

|
I — 600

I

I *5 |
1600 mm-.— E —- 400 mm—— 600

300 m:

Product:

e.g. base cabinet
Components:
Cabinet Body (Carcass)
Fronts
Drawers / Pull-Outs
Adjustable Feet

Product:
"Drop-down/Flap hinge'
Components:
Hinge cup (top part)
Hinge arm
Mounting plate
Fixing screws

Administration
shell

Administration
shell

base cab

Administration
shell



BoM — Hierarchy | AAS + ECLASS

Administration
shell

Administration
shell

Administration Administration
shell shell

varnish

Administration
shell

kitchen

Administration Administration
shell shell

wall cab

Administration
shell

Administration
shell




Digital twins with the AAS meet the requirements of the

furniture industry!

Digital Twin & AAS
Submodels

Administration

Submodels

Administration
shell

Digital Twin

Complex variant
articles

Administration
shell

Asset e.g. the
upholstered

Administration

shell

Asset e.g. the
kitchen

Complex variant
articles

Administration
shell

(B

Composite asset

Based on a configured instance with BOM list of the
manufacturer with articles FEATURES and OPTIONS on
the versioned e.g. IDM catalog of the manufacturer.
These can only be generated at runtime.

Digital Twin e.g. Related IDM Catalog

Administration

shell
+ Digital Twin
Administration
shell
+ Digital Twin
+ Digital Twin

MODEL & TYPE

e.g. IDM catalog
FEATURES.OPTIONS
& more articles

e.g. IDM catalog
FEATURES.OPTIONS
& more articles

e.g. IDM catalog
FEATURES.OPTIONS
& more articles



Data spaces and data
ecosystems

Standards, security and sovereignty for
data exchange



Current situation in the provision The push procedure...

and use of data!
= High maintenance effort on both sides

= Up-to-dateness of the information Export — App. 1 App. 2 App. 3 App. n
= Often proprietary and non-standardized

= Many different partners with different
requirements

= Severe restriction due to the delimitation of
different subject areas

= Redundancy and lack of synchronization

= Mostly no bidirectionality cI;n;Stch:é
App 1 App 2 App 3 App n




Digital twins: The game changer ...to the pull process.

for the industry

= Good up-to-dateness of the information Export App 1 App. 2 App. 3 App. n
» Standardised data and procedures y a $
= Many different partners, but single point of
truth
= Different requirements, but consolidated for \ /

on-demand access

: 'v——u'
= Data sovereignty and security are guaranteed / /‘ \\
= Bidirectional — Basis for the product life cycle Import/

Capture App. 1 App. 2 App. 3 App. n

) &) 6 G

= | ess effort on both sides




"Pull must replace Push!”

o



Data spaces and data ecosystems in the furniture industry

Manufacturer

r"d\ Brick-and-mortar retail
m

Recyclingunternehmen

Online-Retailer

EU (ESPR, EUDR)

Consumers

™M Digitaler Zwilling / DPP




Traditional

Software Providers

Retail | NS | |

Planning tools

Retail Groups

Suppliers

Value chain

Banks, Central Regulator

Manufacturer
@

Logistics partners




End —_—
Transformation! Q‘“‘Smmef Value Creation Network r—I__

‘ Any provider
Recycling companies

Remanufacturing / %& /’9 Service & Repair
Refurbishing & J ‘;\ i

EU (ESPR, EUDR) “

<\
w Open to all sectors




"The game changer:
The digital twin and the DPP as a single
point of truth in an open Data Space!”

o



"Without open, standardized data ecosystems and
cooperation on equal terms among all parties
involved, the medium-sized furniture industry will not
be able to meet the vital requirements of data-driven
work in a supply network and will face major

problems strategically and economically.”

Klaus Bréohl
Founder & Managing Director Integrated Worlds GmbH

& Initiator Furniture-X



The technical infrastructure of the Data Space

\|

Fraunhofer

IESE

-:c?’ @QQ ¥
DATA ECOSYSTEM j— {8 0sP protoco o
. @ ‘ ]ﬂl S - . o

e

Fraunhofer-Institut fir Experimentelles Software
Engineering IESE

,»AAS for Everybody*

% Supply Chain

o
| -
)
)
®)
)
| -
e
(7))
(©
e
y—
=

Data Space Operations
IWOfurn-X Data Space Operations

@ Connector @ Connector @ Connector @ Connector @ Connector @ Connector

SAAS Service
Provider

(1..n)

Solution
Provider
(1..n)

In-house In-house
development

(1..n)

Solution
Provider

(1..n)

development

(1..n)

Data provider

Data users, data services & applications

Other NNR

Data Spaces --se<

) AR
gaia-x

IDTA

— CLASS




IWOfurn-X Apps — not only infrastructure!

\'J.’.\ IWO-X admin 2

Assets List

«/® Iwo-x How Contact commonSearch
N 4 7/ Z er
3 (o] Manufacturer: Production date:
Explore and manage your g Unksown NIA
Digital Product Passports i e e
Anintuitive platform to access, consult and share your product information with complete security. R Unknown N/A
- me test_user/3899999121118;/
Sasdang " KIZUBEAS455K urer
http://integrated- Unknown N/A
worlds.com/furn-x/aas/
o me test_user/3899999121118/
KIZUBESB25NK turer
Sklum 01.09.2025
«J* Iwo-x sdmin §
Assets List
Q Quick search Unknown N/A
o + New Asset commonSearch somonshow 12 124 1 % 88 8 ) R pduct root
& .
N Skium 01.09.2025 bduct family
:o name 50 rame No name Integrated Worlds 01.09.2025 pduct type
Production dte: /A Production date: N/A o N/A Vacry Acacia Wood Coffee Table
" o6 details e 0 detai G 00 det. [CAc
o trecone mmonPrd ) pduct designation
et ot ». Vacry Acacia Wood Coffee Table
IR code - Sklum ey Skium
pduct description
Fogler 3-Piece Modular Sofa with No name - m Product Number (GTIN) e
i T Vacry o ber of manufact
Production date: 01092025 i @ e e UMDEr of manuraciurer
) Y r | Asset ID
g LA NS (A Copy
\ # test_user/Vacry 0 Cory
i_- $# View QR code
Vacry Acacia Wood Coffee Table EDI
radcion e 01092025
o 40 o Gital 2B A
g 1-8 commondt commonage /1




IWOfurn-X

pilot projects . ‘

Digital twins (@)

DPP .

nt

Overnance &
regulation

Data Space .

Taking into Accoy,

g

interoperability .

Service Level
Agreement

a N

Legally compliant
Compatible
Decentralized

KData sovereignty /

X modules

Additional wo- @

......
.........

. .

. .,
. " .

. classification services

Q% ‘ partnerships
¢ 7, B
Sz, 2% "
) .
0. ’):, .
%, Ce @ :o

% S

. POS solutions
. e-invoice

The driving force :
‘ logistics processes

behind integrated

data usage in small
and medium-sized
enterprises

’ supplier portal

‘ FXM Data Analysis/BI

' B2B customer/order portals

e ‘ Roll-out concepts
’ Make it happen

. .
., e
.. .
.....

---------




[BEFurniture-X

Concrete milestones of
the initiative's work
since Februar 2024




Potentials vs. Regulation ! The use of the digital twins and
data spaces

Production status and access to
EUDR, carbon footprint, etc

Customer loyalty through
registration. Offering additional
services, such as assembly,

¥ relocation, repair, re-selling,
upselling
Status of completionand == RPN
delivery of my ordered T TR e.
product. Easy access to all product

. 3 documents such as
PR S instructions, materials, spare
3 ; 3 parts, care items

Minimization of inquiries about the
production status. Central documentation
of all product-related information

Customer loyalty through
registration. Offering additional

Less effort in the provision of
product information. Upsell «----""""" :

accessories and services. services/upsell Access to usage
data such as repairs and parts
Easy access to structured &7 ’ ’
|rcliformat|c;)n about ’Fheh B Information for resale,
product ?\n Sl:jppgr.t in the ""=--._, professional recycling, disposal
purchase decision s or return of problematic
. et substances
« ol Tha

The marketing and product

-a Information on the service life of the product.

information of aril manufacturers is Take-back, reuse of raw materials and
structured in the same way and T product parts.

integrated into the sales application. Manufacturer




Furniture-X

Technical POC & Demonstrator wiestone 1)

Step 1
Building a technical
basis

August 2024

Goals:

Technical and content-
related evaluation of AAS
platforms.

Development and evaluation
of initial integration platforms
(GAIA-X based on AAS for
Everybody) and
development of initial identity
management solution.

Step 2
AAS Show-Case
Template Definition

September 2024

Goals:

Definition, implementation
and integration of initial
submodel team plates for
show cases.

Implementation and
demonstration of roles and
rights using exemplary
AAS submodels.

Step 3
Systematic AAS
generation

October 2024

Goals:

Definition and
implementation of services
for the automatic and
systematic generation of
AAS based on templates.

Implementation of an AAS
repository.

Finalization of demo
showcases

Summit November 2024

Goal:

All show cases
implemented and
validated.



Service & repairs Ll

Construction & digital twin Service information can be called
Directory for the targeted up at any time; supplements are
distribution of product information simple and transparent.
is created.

Recovery &
recycling
Exact material data
for reuse and
recycling.

Digital sales information
Optimized sales

advice through accurate
product data.

Product ordering
Digitally traceable and
simple ordering
process.

Trends & context
information
Current data on product
usage for better new
developments.

O furnFUSION

Production

Detailed information for the
product passport/EUDR and

much more - all stored digitally.

Logistics & assembly . :

All the information you need for Sustainable raw materials

efficient delivery and Transparent traceability
installation. of sustainable materials.




The demonstrator for a DPP from e.g. Polipol




Successful completion of milestone 1 (ovember 2024)

1 - Establishment and expansion of the Furniture-X

structure

(= Furniture-X

Integration der Branche ’4 Umsetzung DPP Integration Ubergreifende Harmonisierung

Anwenderkreis

3 Definition geeigneter Referenzprozesse

= Anforderungen an und Feedback zur Konzeption
> rion / Vali der Ergebni:
3L firr die Erg g

3-5 Unternehmen der Supply Chain
aus dem Netzwerk

nolte evroLroL

Definition & des AAS

und

3 Erschlieieng der Basistechnologien und
Wissenstransfer (AAS)

3 Anforderungsdokumentation fir die Umsetzung
eines Submodels

= Kenzeption und Definition des Submodels

3 D i i

anhand der Referenzprozesse

KOCHEN UNTERNEHMENSGRUPPE L} .
Centee.
Integration Gffentlichkei

konkreter Piloten & Arbeit und

ganzheitliche & 5‘:‘::&;2:2:"' Unterstiitzung Technische Infrastruktur fiir die Integration des

Vertretung der Branchenakteure durch DPP UND bestehender Infrastruktur der

Branche Multiplikatoren Branchenakteure
————————————————————————————— 1 _
Branchenverbinde Medien / 2 E der wie IDS und

'h
Handelsverband
MBbel und Kiichen

"5‘ Moebel Digital
m&bﬂl.
fertigung
mébel

MOBELMARKT
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Furniture-X

First attempt at a roadmap for an introduction iestone 2)

Step 4
Further development of the
technical basis & services

Since November 2024

Objectives (among others):

Expansion of the
integration platform (based
on AAS for Everybody).

Implementation of the
concept of "roles and
rights".

Services for the automatic
and systematic generation
of AAS.

Implementation of an AAS
repository.

Step 5
Lighthouse Projekte
- Praxis-Roll Out

Goals:

First pilot partner Polipol —
approach to other partners
(data owners)

Pragmatic approach of
Praxis-Use cases

Concrete added value
through Services/
Applications (e.g. WWS in
retail, POS solutions, service)

Early involvement of
partners, e.g. from the retail
sector or "cycle" (data user)

Step 6
Lighthouse Projects -
Industry-wide Roll Out

2. Quarter 2025

Goals:

Further integration for regulatory
requirements (DPP, EUDR)

Involvement of other active and
interested stakeholders (Trade,
Industry, Digital Economy)

Derivation of blueprints from pilots'
experiences

Networking with other Industry
projects (e.g. furnFUSION, R-evolve,
CirdFun) and cross-industry initiatives
(e.g. SCALE-MX)

Information
event

6t October 2025

Goal:

Informing the industry
about the state of
development




Lighthouse projects |

From quick wins to complex
solution modules

“Think big — start small”




Overview of Lighthouse Projects — Milestone 2
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Furniture-X

A reliable roadmap for implementation roadmap (wiestone 3)

Step 7
Further development of the
technical basis & services

Since November 2025

Objectives (among others):

Expansion of the integration
platform and adopting of
governance strategies (e.qg.
customized Catena-X
concepts).

Implementation of quality gates
as service components of the
ecosystem.

Services for the automatic and
systematic generation of AAS
and implementation of the
enhanced AAS repository.

Step 8
Lighthouse Projects Il -
Praxis-Roll Out

January 2026

Goals:

Expansion the pragmatic
approach of further Praxis-
Use cases

Concrete added value
through Services/
Applications (e.g. WWS in
retail, POS solutions, service)

Early involvement of
partners, e.g. from the retail
sector or "cycle" (data user)

Step 9
Lighthouse Projects Il -
Industry-wide Roll Out

IWOfurn-X Summit

2. Quarter 2026 Oct./Nov. 2026

Goals: Goal:

Further integration for regulatory Informing the industry
requirements (DPP, F-X G&C circle) about the state of

development
Involvement of other active and P

interested stakeholders (Trade,
Industry, Digital Economy)

Derivation of blueprints from pilots'
experiences

Intensify Networking with other
Industry projects (e.g. furnFUSION,
R-evolve, CirdFun) and cross-industry
initiatives (e.g. SCALE-MX)




Lighthouse projects I

Lessons learned, restart but still
“Think big — start small”




Overview of Lighthouse & Evaluation Projects

Lighthouse Projects

Collaboration to implement a precise use case Result: blueprints, interfaces to systems,...
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Predefined Use Cases

UC1: Retailer & Customer

Digitized user experience
Product handover with DT

UC2: Complaints

Digitized User Experience
Complaints and Repairs

UC3: Manufacturer BOM

Supplier data integration into
manufacturers' BoM

UC4: Data Integration

Data integration with the
help of digital twins
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Digital
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Manufacturer
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Engine

Template
Mgmt
POS

Integration

User
App

Apps IWO-X Asset Manager

Instance
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Model
Twins

IWO-X DigitalTwin Repository

IWO-X
Template
Mgmt

UC1: Digital twins for retail and end customers
=LY Digital product solutions for POS and end customers

2

UC Content

Digital Twin Content:
- Product Information

- Handover documents
- Certificates
Optional:

- App skinning

- Additional content

UC Benefits >

Digital customer
engagement
Digitization of product
documentation
Connection of order and
assets




UC2: Complaints and repairs
User experience complaints and repairs

2%
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Claim Asset-1D
Via Via EDI
App Manufacturer
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Twin
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Digital
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IWO-X DigitalTwin Repository
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UC Content >

Digital Twin Content:
- Product Information

- SparePart-BOM

- PoP

Optional:

- Complaints via App

- Pictures of defect+PoP

UC Benefits >

Process efficiency by
Data Integration
Customer experience in
case of repair

Access to spare parts
Documentation and
subsequent evaluations



UC3: Manufacturer BoM
&Y Supplier data integration info manufacturers' BoM
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UC3: Manufacturer BoM (5]
Supplier data integration into manufacturers' BoM

Get detailed
component data @ UC-IContent >

+ Digital Twin Content:
- Product Information

S
i

Planning

Machines

Retailer Manufacturer Systens -BOM
- Link to Components
+ Optional:
Design products - "Depth" of the BOM can

be determined

GI—) UC Benefits >

Bl (WO-X Asset Manager + Detailed BoM with

Instance Model IWO-X integr.ated data from
Twins Twins suppliers (e.g. spare
;@ Template o

Mgmt
IWO-X DigitalTwin Repository

Digital
Twin
Repository

Digital
Twin
Engine

Template
Mgmt




Digital
Twin
Engine

Template
Mgmt

System
integration
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Retailer Manufacturer
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; Sales

Configur. Systems Assistant

Shop &
Website

API IWO-X Asset Manager
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IWO-X DigitalTwin Repository

UC4: Data integration with the help of digital twins
B

=)

@ UC Content >

Digital Twin Content:
- Product Information
- Customer documents
- Certificates
- Models (+data)
- In general, everything that
belongs in the IT systems of
retailers

G— UC Benefits >

Increase in data quality
on the part of the retailer

+ Reduction of effort and
automation




Participants (26 / 03.20206)
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Governance & Compliance
and the data ecosystems for
a circular furniture economy

The enriched service model of the
IWOfurn-X data ecosystems




The technical infrastructure of the Data Space
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Rules for collaborative working in data spaces

Governance Governance Governance
Corporations Communities Industries
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Governance in the environment of data spaces

Governance Organization
Coordinated Data Space/s
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A data space for a circular furniture economy

European Union o R CIRPASS & EU

ESPR - European Substainable Product Regulation / EUDR - European Deforestation Regulation / funding prOIe_CtS €.g.
CSRD - Corporate Sustainability Reporting Directive / CSDDD - Corporate Sustainability Due Diligence Directive R-evolve, Cir4Fun

a

Governance Organization

_ : Content Standardization Standards Conformity
Coordinates "Furniture" Data Space/s
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(B

A data space for a circular furniture economy

Legislation aimed at enabling innovation,
protecting consumers and safeguarding European
values in the digital space.

Promotes sustainable product design, circular
economy, resource conservation and
transparency through digital product passports.

Development of harmonized standards for
JTC 24 digital product passports to promote global
interoperability and sustainability.

Develop standards for data rooms, cloud, and edge
to drive interoperability, scalability, and innovation.

Other planned acts... (Data Union Strategy,..)

Final legislation pending
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The 24 R-evolve project members
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Implementation

Governance-
Framework

Piloting

The contribution of Integrated Worlds to the EU project R-evolve

DPP-Lifecycle

Contributing expertise to
the development of DPP
governance framework,
Feedback on
rules/mechanisms,
participation in
simulation to test
different options of the
framework

AIA<>¢°

Expansion of the
existing technical
infrastructure to meet
the DPP governance
framework, provision
of necessary auxiliary
materials

Carrying out the test
phase with various
suppliers, determining
the need for data
(exchange), identifying
obstacles/
Potential for
improvement in
information flows of
companies/DPP system

J

Mapping of the
complete life cycle of a
piece of furniture — from
repair to recycling and

the "return factory",

Collecting and

analyzing
experiences/opinions
from the testing
community
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A data ecosystem for a circular furniture economy

CIRPASS & EU
funding projects e.g.
R-evolve, Cir4dFun
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Furniture-X governance & compliance circle

European Union
ESPR - European Substainable Product Regulation / EUDR - European Deforestation Regulation /
CSRD - Corporate Sustainability Reporting Directive / CSDDD - Corporate Sustainability Due Diligence Directive

y 4

Furniture-X governance &

compliance circle

Furniture-X lighthouse projects
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Governance - Questions from the use cases

Who regulates
access to the
information
contained therein?

Who is liable if
incorrect data has
been provided?

kitchen)?

DDP must be created
and generated for all
products (e.q. entire

How identifiers are
used for products
and components?

How identifiers are
used in series
products and
components??

Is there a
Sstandardized role
and rights
concept?

Who owns the

Who must register
digital twin?

the DPP with the
EU?

Difference
between placing
on the market and

Are digital twins allowed
fo contain information

about the end

customer??

making available?
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Furniture-X governance & compliance circle

European Union

ESPR - European Substainable Product Regulation / EUDR - European Deforestation Regulation /

CSRD - Corporate Sustainability Reporting Directive / CSDDD - Corporate Sustainability Due Diligence Directive

Furniture-X governance &
compliance circle

Associations
of affected
industries

Associations
of affected
industries

Manufacturers Retail

& suppliers

VDM,
Matratzen-
verband,
IBA...

ZGV, BVDM

Content

Service
providing

Repair,
Refurbish,
Recycle

Remondis, ...

Standardization

Institutional
partners &
Consulting

Wuppertal
Institute,
Hochschule
Darmstadt,
Fraunhofer
WKI, Muller
Krusche
Quality GmbH

Standards

Digitization &
Standards

DCCe.V,,
Integrated
Worlds GmbH,
morphe

=

CIRPASS & EU
funding projects e.g.
R-evolve, Cir4dFun

Conformity

Represen-
tation of
Project
initiatives

R-evolve (e.g.
WIT, VDM,
IBA, IW),
Furniture-X
lighthouse
projects




Influencers & Integrators

Furniture-X governance & compliance circle

European Union

ESPR - European Substainable Product Regulation / EUDR - European Deforestation Regulation /
CSRD - Corporate Sustainability Reporting Directive / CSDDD - Corporate Sustainability Due Diligence Directive

Furniture-X governance &

) ) Content Standardization Standards Conformity
compliance circle

Furniture-X governance & compliance circle
Consolidation of input from different sectors by Wuppertal Institute, VDM, ZGV and HDA (partners to be discussed)

Associations Associations Service Institutional Digitization & Represen-
of affected of affected providing partners & Standards tation of

industries industries Consulting Project
initiatives

Manufacturers Retalil Repair,
& suppliers Refurbish,
Recycle

=

CIRPASS & EU
funding projects e.g.
R-evolve, Cir4dFun
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Thank you very much!
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On behalf of the Initiators
of Furniture-X,
thank you for your interest.
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