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Evolution of Industrial Data Spaces

2011-2015 2016-2018 2019-2020 2021-2022 FY2023 FY2024 FY2025 FY2026
Industrie 4.0 | | Data space GAIA-X Industry Commercialization Factory-X Multi-layer ecosystem expansion
launched concept announced deployment phase launched
established begins
(Catena-X)
'11 Concept first e Data spaces expand across sectors, including Aerospace-X
announced '16 IDS e.V. (later '19 Announced at e Cofinity-X established  Manufacturing-X and Chem-X _ _
'13 Plattform IDSA) founded Digital Summit 121 Catena-X lighthouse project * DPP (Digital Product Passport) integrates regulation and
Industrie 4.0 '17 IDS reference (Dortmund) Automotive Network o Linked to DPP/ESPR | |data sharing _ _ .
established architecture released| |'20 Technical e.V. founded regulations ¢ IDSA/IM-X advance international standardization of rules
architecture released and architectures
DFFT proposed building support | |Ouranos Ouranos Architecture renewal
structures for Ecosystem begins | |Ecosystem and public-private

¢ '19 Prime Minister
Abe proposes DFFT
at Davos

DFFT: Data Free Flow
with Trust

DFFT

¢ '21 Digital Agency
established

e '22 METI DFFT
study group report
on cross-border data
transfers

e Ouranos Ecosystem
announced

e Development and
demonstration begin
under NEDO programs

commercialization

e Battery traceability

service starts
(operated by ABtC)
e METI trust study
group

framework

e IPA/DADC releases
ODS-RAM white paper

e Japan Digital Ecosystem

Partnership (JDEP)

established

selected

Policies and roadmaps for
AI/semiconductors and
digital/cybersecurity
e GENIAC promotes Al
development and Al readiness

RRI research and
study

e Research and
assessment of EU and
Catena-X trends
e Industrial data-sharing
use cases examined

— 2024 Monozukuri
White Paper

Keidanren
proposals

e Industrial Data
Spaces Study Group
launched

e First proposal:
Toward Building

Industrial Data Spaces

From proposals to
implementation

e Second Keidanren proposal
e JEITA x JDEP joint session
at CEATEC 2025

e Preparations for JEITA
Digital Ecosystem Committee

Practical steps
toward scale

e CMP consortium begins
operations

e JEITA Digital Ecosystem
Committee established

Alignment with
national growth
strategy

e 17 strategic growth areas
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JDEP: Overall Vision for Building Digital Ecosystems

Feve|Mk
Scale](Volume);

Japan
' D E P Digital Ecosystem
Partnership

Level2

Scale/(SocialiValue)

Industry (Environment IT)

Industry + Public/Semi-public Sectors

Scope / EU regulatory compliance usecases Circular society use cases Society 5.0 use cases
Use cases Cross Sector: trade, logistics, finance and mobility
(BPP, CMP) (DPP, RMP) Seamless links to competitive business activities
o Companies subject to Companies addressing Companies across Companies across sectors
Partici- environmental rules environmental issues +

pants (mainly large enterprises)
(several hundred companies)

sectors

(including SMEs) (Target: 1 million?)

(Target: 10,000 companies’ ;

Public/semi-public bodies and operators

Japan-Europe interconnection
Interoper- demonstration
ability Developing an international
standardization strategy

Interconnection and
interoperability

Japan-Europe
interconnection and
interoperability across Europe, North America and Asia
International standardization International standardization
begins completed

Compatible connections and interoperability
across data spaces with different sectors and
characteristics

Applying data space technology

DE )
spaces

Building'public=sector'trust
infrastructure'forindividuals’and
businesses

translated by Gen.Al

Al-enabled data
collection, processing
and editing

Datajspacesi+
AT

Open participation by
a broad range of companies

International
interoperabilitviofitrust
infrastructures

Al use in
social activities

Gybersphysicalldatalspaces
e MUTtimodalJAT

Enabling cross-border
DFFT

news-20260130-1.pdf
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m Why Scale Industrial Data Spaces?

"

Company-level improvements alone
can no longer sustain competitiveness

Environmental regulations, supply-chain disruptions and
geopolitical risks are rapidly increasing_challenges that
no single company can solve.

CO2 reduction requires action across the entire supply
chain, from procurement and production to logistics and
sales, not just within a company’s own factories.

JEITA INSIGHT | Japan Electronics and Information Technology Industries Association

A

The economics of specialization and
connection: Increasing returns from
symbiotic ecosystems

1. Leveraging national comparative advantages (special
economic zones and taxation)
— Substantially lower total costs

2. Specialization through division of labor (innovation)
— Focus technology development on core areas

3. Large-scale investment across the ecosystem
— Lower own investment as other firms invest

4. Symbiotic connections among participants
— Network effects: driving innovation together

https://merc.e.u-tokyo.ac.jp/shintaku/lecture/strategy/lecture/11 OgawaOpen&Close.pdf
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The question is no longer whether data spaces can work.

d atas paCeS Data Sovereignty Data Interoperability ta Value Creation
on the IDSA Radar — —d ——
87 - 235in 3 years ®
15+ sectors - 20+ countries I.___ E'_ E ’ 4
[l_-—J[ FJ E ’A.‘-“,"A
¢,, OECD N — — e P T € Wt G | (b g rs
The question is rather: Can they last?
.|
Exploratory Only 11%

operational or scaling
25.1% (59)

Scaling

Just 1 is scaling
Imp‘ementation _ i)
Operational - 10.6% (25)
I 0.4% (1)

Scaling is still ahead
Sustainability concerns

For every 9 that enter implementation, roughly only 1 makes it to operational.
remain

@))OECD
T —
Data Spaces Symposium 2026 — Scaling cross-border data ecosystems .

Industrial Data Spaces: Scaling Status and Challenges

accorfure Breunhoter .INDUSTRIE4.0

Data as a Factor of Production
Significance and Added Value of Industrial
Data Ecosystems

Plattform Industrie 4.0 Report

https://www.plattform-
i40.de/IP/Redaktion/DE/Downloads/Publikation/2026-

pi40-daten-als-produktionsfaktor.html

| Technical and regulatory foundations exist, but
economic potential remains underutilized

| Five barriers to scaling

1. Insufficient data quality and digital maturity among participants
2. Uncertain long-term operations, funding and governance

3. Concerns about one-sided dependency (lack of trust)

4. Unclear or delayed economic benefits, especially for SMEs

5. Competition from simpler alternatives, such as centralized

platforms
| A value-sharing mechanism is essential
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Industrial Data Spaces: Directions for Scaling

Industry-wide collective
intelligence @ Intelligentization
(e.g., sharing tacit ‘ﬂr (AI training and inference)
knowledge)

Industry-wide DX

[ J
S A Aggregation, prediction
(e-g-,rg"s?DJg;S'Q)C'dent ﬁél' and optimization

Industrial data spaces. (visibility and traceability)

Operational efficiency

within firms More data exchanged
(e.g., environmental
compliance) More participating companies

cll z=n [

Business ecosystem
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Directions for Scaling Industrial Data Spaces (1)

Traceability of Chemicals in Products

oy
CIVP:-
aK Consortium

CMP - Chemical and Circular Management Platform | JEITA

FORIITAD AT LESES

Digital Ecosystem Committee

Oct. 2026—

June 2026—-

Battery CFP Traceability

Digital Ecosystem Committee

/ (S)\ Automotive and Battery
6-a/ Traceability Center
Te

Automotive and Battery Traceability Center (ABtC)

Distributed Data Management Technology
Platform

Open Data Spaces

Open Data Spaces (ODS)

Business ecosystem

JEITA: Japan Electronics and Information Technology Industries Association
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Directions for Scaling Industrial Data Spaces (2)

NIAC F Ti
He ﬁu. RONTia

) - ) Al Intelligentization Development of general-purpose multimodal
Development of domain-specific foundation cﬂr

models (Feb. 2024-) (AI training and inference) foundation models (uly 2026 £p N Tig
GENIAC (METI)
/7 Noetra

Jan. 2026—-

Noetra Inc.

/Ef: Aggregation, prediction
= and optimization

Open Data Spaces

Apr. 2026—
Open Data Spaces (ODS)

Industrial data spaces. (visibility and traceability)

More data exchanged

More participating companies

S5eNIAC

R&D on Al-readiness methods (June 2026-)

GENIAC (METI | | a E

Business ecosystem
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Al training
and
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Aggregation,
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and
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Product Information AI

Industry CO2 emissions
calculation and analysis
Product lifecycle
optimization
Circular economy planning

CO2 emissions traceability
CMP traceability
BPP/DPP compliance
Traceability for CE

Low confidentiality

Quality/vulnerability
analysis and prediction
Cross-company design

optimization

Product quality traceability
Product vulnerability
traceability

High confidentiality

@ Product data

Scaling Industrial Data Spaces: (1) x (2)

Industrial AI
(R&D, design, production, QA, maintenance)

Supply-demand and
logistics optimization
Supply-chain optimization
for economic security

Cross-company resource
sharing
(logistics, renewable

energy)

Low confidentiality

Cross-company capability
search and trading
(design, production)

Bilateral capability
verification
and sharing

High confidentiality

J Business activity data E

Inter-company shared data

BPP: Battery Passport, CFP: Carbon Footprint, DPP: Digital Product Passport, CMP: Chemical and circular Management Platform, CE: Circular Economy, SC: Supply Chain

2025 B
IVIZPULIEEICETE
BERT—5EMTIS3VIN-T

Industrial Data Sharing

Action Group Report 2025

rri
IVIZPUVIEE A EERT -5
WPISIVI T ERRE

BUSRICH T SRMANT —FRMCEIT S - 1Y

Industrial Data Sharing
Action Group Report 2023

2026 Copyright, Robot Revolution & Industrial 10T Initiative, All Rights Reserved.


https://www.jmfrri.gr.jp/library/library-10779/
https://www.jmfrri.gr.jp/library/library-10779/
https://www.jmfrri.gr.jp/library/library-10779/
https://www.jmfrri.gr.jp/library/6200/
https://www.jmfrri.gr.jp/library/6200/
https://www.jmfrri.gr.jp/library/6200/

Example: Business Activity Data X Optimization
An Ecosystem for Freely Trading Company Capabilities

E—

—
Data Assets People Finance Know-how
ecosystem Companies A, B, C... | Companies A, B, C... | Companies A, B, C... | Companies A, B, C...

Data needed to assess each
company’s capabilities

Digital 59 "

A digital platform enabling
flexible capability trading

Company B

Flnance
. Know- how \ Company D
Business
ecosystem

Assess each company by function; People Know-how
freer capability trading increases

Company A

/ : Company C
overall value, including for SMEs

Assets Fmance
People Know- how E
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