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Outline

• Key Digital Technologies (Institutionalized Partnership under HE)

• Opportunities with Digitalization
• Forestry
• Mining
• Pulp & Paper

• Data management and Interoperability

• Integrating Interoperability and Major Objectives

• Production Value Networks
• Legacy Management
• Introducing Digital Twins

• Consortia overview



ECS SRIA

• Proposal addressing ECS-SRIA Interoperability 
challenges related to:
• Digital Industry
• System of Systems and
• Connectivity

• Innvation Action
• 50 – 60 partners
• 60 – 70 M€

• Sweden & Finland have collaborated ensuring 
that Interoperability is integral part of KDT



PVNI



Swedish Forestry

Potential? Large!

Theoretically: 
Productivity: ≈60%
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Average Productivity (1998 – 2018)

Estimated Productivity Gain from Digitalization

Economy of Scale

Increasing Demand & Stagnation

<30%

Swedish Mining 



Pulp &Paper Production

• Potential Cost Reduction is huge!
• Artificial Intelligence

• Automation

• Mobile Services

• Total potential is estimated to 30%
• OEE: 5%

• Other: 25%

• Conclusion: 
• Not Business as usual!

• Main potential is not OEE

• OEE is still important but saving potential is 5 times 
larger in “Other areas”



What about Process Control?

• Companies interested in extracting more value from 
suboptimized APCs should look for any of the 
following indicators:

• A high degree of variability in critical process 
indicators, including throughput and recovery

• A low utilization rate (less than 80 percent) of existing 
APCs that control key processes

• No process to periodically (at least once a year) 
review APC logic or set points

• No rigorous management system to track the health 
of underlying BLCs (Base-Layer Controllers), 
instrumentation, and sensors

• Collaborating with APC vendors and researchers to 
identify, calibrate, and tune the crucial underlying 
BLCs and sensors can be an initial no-regrets move

The potential of advanced process controls in energy and materials, McKinsey, 2020

+5%

-10%
Throughput Yield

Energy

15 - 27 billion $ annually

20% Production increase

35% more Sustainable

+15%

APC Potential - Global Level



Potential Benefit from Digitalization

Forestry
P&P

Production
(OEE, Admin, Business)

Market

Raw
Material Products

+60%
Productivity

-30%
Cost Savings

+120%
EBITDA

35%
Sustainability

+20%
Production

-10%
Energy



Data Management Strategy

Quality & Accuracy Access & Rights Decision Support Automation

Interoperability (Ontologies, Standards, Semantics & AI)

Architecture Cloud

IoT

Visualization

Analytics

AI & ML

Business Process 
Automation

System of Systems

Robotics Process 
Automation

OEE

Digital Twins

IT <-> OT



Global Challenge

Enabling autonomous and evolvable interoperability, between 
value network actors in production, through machine interpretable 

content



Integrating Interoperability

3) New 
Ways of 
Working

2) Digital 
Twins & 
Threads

1) Data 
Fusion

0) Legacy 
Management- Constructing Standardized

Digital Asset Models! - Making systems interoperable!

- Generating Technical Functionality!

- Take full advantage of the benefits from interoperability!



Interoperability - Strategic Objectives

• New ways of working – Level 3 Business & Operation
• Accelerate uptake and change management for digitalization for primary and secondary business processes for the product and asset life cycle 

• Reducing time spent for searching, interpreting and adapting  information

• Reducing cost by eliminating major bottlenecks for production asset requirements, design and engineering

• Dynamic Configuration of assets based on Business Objectives and Eco-Efficiency  (“Operations” & “Process Behaviors”)

• Interoperable platform/hub enabling centralized and decentralized data management and human interactions in support of new ways of working

• Digital Twins and Threads – Level 2 Transformation
• Full Data Traceability, Integrity and Security

• Automatic handling of Information based on standards and open concepts, internally and between external partners

• Information management strategy for DT enabling and in support of I4.0

• Requirements for interoperable data acquisition and delivery from third parties

• Enable asset simulations  (operations and behavior) by linking asset-, production- and product data models

• Data Fusion – Level 1 Digitalization
• Seamless interoperability between data based on different standards and from different sectors.

• Ability to incorporate and consolidate previous, current, & future (non-existing) versions of standards 

• Automatic data exchange management enabling synchronization with different systems (data sources)

• Enable Production Value Network collaborations with Machine Manufacturers, Suppliers, Consultants and Customers

• Legacy Management – Level 0 Digitizing
• Automatic creation of semantic data asset model by unlocking digital and non-digital legacy OT asset information
• Method and process for introducing I4.0 by creating digital value from existing legacy
• Automatic verification of data quality & validity

• Method and tools for Conformance testing with standards



Connected Enterprises

Man. Sys.

Process Ind.

ECS

EPC OEM

Business
Ecosystem

Business
Ecosystem

Business
Ecosystem

Business
Ecosystem

EPC: Engineering, Procurement & Construction
Man.Sys: Industrial Manufacturing Equipment, Solutions and Systems
OEM: Original Equipment Manufacturer
ECS: Suppliers of electronic Components and Systems 

Production Value Networks:



ISO10628-2
Graphical Symbols

ISO10628-1
Specification of diagrams

SSG5270
Graphical Symbols

P&ID

Legacy Information Graphically Represented

ISO15926
Structuring Formalism –
Classification of objects 

and relations

DEXPI
Capability to express and 

exchange information 
(database, xml)

Semantic Data Model

Updating Object data 
(technical attributes) using 

external sources
Interoperable P&ID

Object Data

Objects, ID, and relations

Cognitive Interpretation

DEXPI
Skeleton

ERP CMMS DCS

Data Fusion

DEXPI
File

Symbols identified

Digital Information Graphically Represented

Information Extraction & Conversion
New way’s of working Digital Twin & Thread

Data Model



Design Thinking

Level 0

Level 2

Level 3

Level 1



Overview of National Coordinators
Sweden:
LTU*

Norway:
University of Oslo*

Finland:
Tampere University*

Germany:
Infinion*
BMW
Bosch

France?:
Valeo
Airbus

Italy:
Eurotech*
Leonardo
(ST Microelectronics)

Austria:
AVL*

Poland?:
Univ. of Gdansk*

Hungary:
BME*
AITIA



Budget Framework

€ -

€  2,00 

€  4,00 

€  6,00 

€  8,00 

€  10,00 

€  12,00 

€  14,00 

€  16,00 

Sweden Finland Norway Germany Austria Poland Hungary Italy

National Budget



Pär Erik Martinsson, Ph.D

CEO ProcessIT Innovations

Luleå University of Technology

SE-971 87 Luleå

Sweden

E-Mail: Par-Erik.Martinsson@LTU.se

Phone: +46 70 207 71 14

Tack!
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