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Project No:  101058384

Duration: 36 Months

Start Date: 1st June 2022

Partnership:  31 Partners, 12 Countries 

Strategic Objective: HORIZON-CL4-2021-TWIN-
TRANSITION-01-08

Total Budget: 11.944.650 €

EC Contribution: 7.991.699 €

Project Website: www.re4dy.eu

European “Data as a PRoduct” Value 
Ecosystems for Resilient Factory  4.0 

Product and ProDuction ContinuitY and 
Sustainability

Business Challenge: Resilient Green Growth 

Technical Challenge: Manufacturing Data Networks



Coordination

Open Digital Manufacturing Platforms & Infrastructures

Manufacturing Resilience Expertise

Who is RE4DY?

Advanced Manufacturing Technology Providers

Resilient Product and Process Pilots

Standards & TEFs
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CHALLENGES 
& BARRIERS



99%
Manufacturing Data Value is Lost
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Manufacturing Data Network
Market Challenges
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of organizations find Hard
to combine data

LACK OF TRUST

of organizations
reveal valueable data57 %

of organizations have 
loose control over data

of processes & systems 
are inconsistent

of organizations use 
common tools & platforms

59 %

55 %

32 %

LACK OF COST-EFFICIENCY

of organizations find High 
cost in 3rd party data 
licensing

55 %

of Contracting terms of 
(data licenses) are very 
diverse

of organizations have Low 
confidence in data quality

of organizations find Hard 
to combine data

49 %

54 %

50 %

LACK OF INTEROPERABILITY

Time & Efforts in organizations 
are invested in managing

70-80%

• Data acquisitions
• Integration
• Quality Management



Manufacturing Data Network
Stakeholder Barriers
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of organizations find Hard
to combine data

LACK OF SUPPLIER-
MANUFACTURER 
CONNECTION

Most manufacturing 
organizations don’t share 
their data with their 
suppliers to drive 
efficiency

LACK OF TOOLS

Most manufacturing 
organizations don’t have 
any tools to respond to 
the data and continuity 
challenge

LACK OF OPERABILITY

Most manufacturing 
organizations struggle 
with data exchanges and 
keeping safe, reliable 
functioning operable 
processes and systems



PROJECT 
APPROACH
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RE4DY Vision



Zero-X Manufacturing Framework
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Active Resiliency Strategies for Zero-X Manufacturing
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Demand Facing Resiliency

Supply Facing Resiliency

Business approach



Data Spaces for 
Manufacturing 
Pathway



IN
DU
ST
RY
4.
0

Manufacturing Data Networks Vision
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RE4DY 
Pillars
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Trusted Sovereign 
Data Exchange

Global 
Standards

Federated Digital
Infrastructures

Certification & 
Compliance

Digital Continuity 
Toolkit

Data as a 
product



PROJECT 
RESULTS



1
DIGITAL 4.0 

CONTINUITY  REF.
ARCHITECTURE

1
ACTIVE RESILIENCE

REF. 
ARCHITECTURE

1
DaaP GOVERNANCE

& LEGAL
FRAMEWORK

4
4C MANUFACTURING

DATA NETWORKS 
(MDN) SCENARIOS

4
PILOT

FACTORIES
RAMPED-UP

MDN 
BUSINESS 

PROCESSES

4
OPEN MDN
PROOFS OF 

CONCEPT (POC)

1
TOOLKIT 

DESIGNED

10+

4
STANDARDISATION

COMMUNITIES
PARTICIPATION

3
OPEN
TEFS 

RAMPED-UP

2
DATA SPACE 
BLUEPRINTS 

ALIGNED

1
EDIH 

NETWORK 
ENGAGED

RE4DY Achievements so far
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TO THE
LACK OF TRUST



28/09/2023

Legal/IP
Onto Commons

     

Resilience
Onto Commons

Circular & Data 4.0
Onto Commons



Factory 4.0 challenges do not lie just in 
the actual “storage of data or exchange 
of assets across digital platforms” 

The real smart industry data challenge 
primarily lies on the speed, transparency 
and trustfulness in which highly 
heterogeneous and multi-domain 
interoperable data networks can be 
established and accessed. 

Factory 4.0 operations will rely on the 
real-time synchronisation of such data 
networks across the many cross-
sectorial big data lifecycles.



TO THE
LACK OF 
INTEROPERABILITY



“Data Space
for RAMI 4.0”
Reference open implementation, 
Standardisation

RAMI 4.0

DSSC Data Space Operational Model Reference Architecture
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Data Spaces Building Blocks
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TO THE
LACK OF 
COST-EFFICIENCY



High performance
manufacturing data networks 

toolkits & ecosystems

High 
added value 

products

Lighthouse 
manufacturing 

processes

Strategy for high value & impact generation
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E-BateryAutomotive Aero / Space Machine Tool & 
Automation

High Added Value Products
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Trust & SovereigntyQuality Transparency

InteroperabilityContinuity Heterogeneity

European Manufacturing Data Networks 
for Connected Factories 4.0
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CONNECTED RESILIENT LOGISTICS 
DESIGN & PLANNING IN AUTOMOTIVE 
                      

COLLABORATIVE ECOSYSTEM RESILIENT 
PRODUCT/PRODUCTION SYSTEM ENGINEERING

COORDINATED ECOSYSTEM INTEGRATED 
PERFORMANCE SELF-OPTIMISATION 

COOPERATIVE MULTI-PLANT TURBINE PRODUCTION 
WITH PREDICTIVE QUALITY CHAINS 

MDN 
BUSINESS 
PROCESSES

10+ 4
OPEN MDN
PROOFS OF 

CONCEPT (POC)



Resilience and autonomy are built across all the product 
and process lifecycle
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AVL electric battery product/production collaborative system 

engineering &  virtual commissioning

VWAE resilient automotive logistics generative design & planning

+GF+ Integrated machine tool performance self-optimisation 

AVIO Multi-plant predictive ZDM turbine production

1

Smart Digital Product and 
Process Engineering  & Planning

Dynamic Circular Asset Management
& Agile Production 

2

3

4

4
PILOT

FACTORIES
RAMPED-UP

MDN Factory 4.0 Competitive Advantages
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Smart Digital Product and Process 
Engineering  & Planning

Dynamic Circular Asset 
Management & Agile Production 

All products 
One manufacturer ++

All machines 
One production line + ++ +

All data sources
One business activity + ++

All suppliers & consumers
One product ++ +

Data-driven Factory Processes vs Manufacturing 
Data Value Networks

4
BIG DATA VALUE 

NETWORK 
SCENARIOS

28/09/2023



TO THE
LACK OF 
MANUFACTURER-
SUPPLIER CONNECTION



RE4DY 
Manufacturing
Data Networks
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Interoperability across 
data silos in the product 
lifecycle.

All suppliers & consumers
One product

Interoperability across 
open & industrial data 
assets

All data sources
One business activity

Interoperability across 
digital twins & 
administration shells

All machines 
One production line

Interoperability across 
vertical services, data 
sources & platforms

All products 
One manufacturer

3

1 2

4

Hierarchical & Non-hierarchical Data 
Value Network Scenarios

28/09/2023



TO THE
LACK OF 
OPERABILITY



Smart production

Reference Architecture for Manufacturing Industry 4.0 
(RAMI 4.0)
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Smart supply chain

Smart product



RAMI 4.0
Reference 

Architecture Model 
Industry 4.0

IIRA
Industrial Internet 

Reference Architecture

Gaia-X
Federated secure data 

infrastructre

DFA
Reference Architecture 

Industrial Automation 4.0

IDSA
Reference Architecture 
Model of the Industrial 

Data Space

RE4DY Reference Architecture
modelled using ISO/IEC/IEEE 42010

From Industry 4.0 towards data driven operations
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ISO 20547 – (BIG) DATA PIPELINE REF. ARCH ISO/IEC/IEEE 42010 OPEN INDUSTRIAL AUTOMATION SERVICE 
INTEGRATION REF ARCH

Reference architecture for Industry 4.0: Towards data 
driven digital manufacturing platforms
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RE4DY Reference Architecture for 
Manufacturing Data Networks1

DIGITAL 4.0 
CONTINUITY REF.
ARCHITECTURE
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DATA EXPLOITATION

Hierarchical & Non-hierarchical 
Data Value Network Scenarios

SIMPLEXITY
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TECHNOLOGY 
FOUNDATION

Hierarchical & Non-hierarchical 
Data Value Network Scenarios

INTEROPERABILITY
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TO THE
LACK OF 
COMMON TOOLS



RE4DY Active Resilience Reference Framework
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1
ACTIVE RESILIENCE

REF. 
FRAMEWORK
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BIG DATA

DATA NETWORK MANUFACTURING 

Manufacturing Data Networks Vision
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Digital     
Continuity 
Toolkit



Digital Continuity 4.0 Reference Model
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RE4DY: Digital 4.0 Fabric 
Management Toolkit

Static & dynamic executable cognitive 
digital twin (xCDT) commissioning tools

Optimised distributed data  edge-fog-
cloud computation & networking

Knowledge quality tools, reusable 
models,   common semantics & 
vocabularies 4.0

Trusted industrial AI & federated data 
continuous delivery tools (data 
marketplace)

Distributed data fabric FAIRness, 
quality, sovereignty, security & 
compliance tools



MANY THANKS!
Dr Oscar Lazaro
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