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How to approach innovation in digital
transformation through Industry 5.0
thoughts?
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Outline

Innovation through
Industry 5.0 thougths

* Industry evolution - thoughts about Industry 4.0 and 5.0

* Industry 5.0 viewpoints in a few focused industry domains
- Mobile work machines
- Intelligent manufacturing factory

* Key enablers for innovation through Industry 5.0 lenses
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With our technology, business and
design expertise, we bring together
ambitious businesses and societies to
thrive in a digital age that’s sustainable,
functional and mutually successtul.



OUR OFFERING & EXPERTISE

Discover the
enablers & means
for growth

With the help of our Strategy,
Design & Innovation services

Create smarter
machines & next-
level performance

By utilising R&D, loT, Data
& Atrtificial Intelligence

CGOFORE

Build & operate
future-proof digital
services

Guaranteed by our Design &
Development, Cloud & Continuity
Services

Safeguard your
business & increase
speed to market

Through Quality Assurance Automation
& up-to-date Cyber Security

Accelerate
transformation
& renewal

Together with our Operational
Development & People Driven
Change professionals
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Industrial Evolution — Technology view

A- e Mass Personalization =

e Mass Production

e Electronics
e |T Systems

e Electrical Energy
e Mechanical Production
e Water and Steam power ; T

Industry 5.0: A survey on enabling technologies and potential applications —
Maddikunta et al - Link


http://jultika.oulu.fi/Record/nbnfi-fe202301112375

Industry 4.0

* Industry 4.0 has focused more on digitalisation and
Al-driven technologies for increasing the efficiency
and flexibility of production.

* Innovation has been focused to technology and many
time to specific solution area, which have focused
system boundaries.

4 b Big Data
& % and Analytics
nternet of / Cloud
W, the Things (loT) § ¢ Computing

Cibersecurity

4

Horizontal & Vertical
Integration

Additive :
Manufacturing N

Augmented
Reality




Industry 5.0

Industry 5.0 ...

Industry 5.0 highlights the importance of research and
innovation to support industry in its long-term service to
humanity within planetary boundaries.

Industry 5.0 should not be understood as a replacement

nor an alternative to, but an evolution and logical

continuation of the existing Industry 4.0 paradigm.
CENTRIC

As such, the concept of Industry 5.0 is not based on .. promotes talents, diversity

technologies, but is centered around values, such as and empowerment

human-centricity, ecological or social benefits.

This paradigm shift is based on the idea

- technological transformation can be designed
according to the societal needs, not vice versa

- technologies are shaped towards value creation for RESILIENT Tinm \ SUSTAINABLE
defined values A

..is agile and resilient .. leads action on sustainability
with flexible and adaptable technologies and respects planetary boundaries

EU: Enabling Technologies for Industry 5.0 Industry - link


https://research-and-innovation.ec.europa.eu/research-area/industrial-research-and-innovation/industry-50_en

Technology will evolve

e Lower latency

e Increased cybersecurity

e Expanded interoperability Edge

e Reduced storage costs Computing

-

e Intelligent automation
e Greater efficiency

e Quality control

e Quick decision making

o Customization
e Faster, better decision making

Artificial
Intelligence

Big Data
Analytics

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

o Foster competitive pricing
e Real-time forecasting

r -

o Asset Productivity

o Cost Reduction

e Supply-chain & Logistics

o Reflect intelligence in network

. J

e Increased productivity

e Robustness

e Enhanced dexterity

e More consistent, accurate

Internet of
Every
Things

J

e Decentralized management : :
e Operational transparency : 5 : e Knowledge discovery
e Create digital Identities Blockchain fi¢-====-~ J : A » 6G and e Smart resource management
; - Beyond

e Compartmentalized approach e Low latency
) : e Ultra high reliability

e Reduced Cost D1g§tal

Twins

o Predicting future errors
e Design customization

e Predictive maintenance
Industry 5.0: A survey on enabling technologies and potential applications —
Maddikunta et al - Link


http://jultika.oulu.fi/Record/nbnfi-fe202301112375
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Opportunities ftor innovation
1n Industry 5.0 context

Serving different people needs

Understanding sustainability - footprint of our activities — how to
enable different roles to influence in smaller footprint

Enabling resilience for business to survive



Ingredients for value creation

wyrw| DESIRABLE

A desirable solution
Value is optimized which your customers

when different truly value
End user viewpoints are
. taken into account
experience

o
°
. prE——
Technical Business - e
Feasibilit value = e
y : =3
FEASIBLE VIABLE
Building on the strengths A profitable solution
of your operational and with a sustainable

technical capabilities business model
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Mobile machines as systems of systems

* Industry 4.0 related technology have provided ways to do
more efficient work machines

* Machines are connected to cloud, which enables companies
to develop more service based offering (servitization)

* Problems have changed from single system problems to
systems-of-systems problems

* Engineers have provided innovative technology solutions for
customers — but are solutions in balance with Industry 5.0
themes ¢

Regulation, Law,
Environmental,
Political, etc.
influences

Environment Related or Natural
Competing System Social System
; Enterprises Conditions Conditions
Enterprise

Service
Client

Service System
of Interest

Service
Managemen

Service Syste Enabling Service
Delivery Product Delivery
Organisations Development Organisations

Organisations

SEBok Types of Systems — link


https://sebokwiki.org/wiki/Types_of_Systems

Humancentric innovation

* How can an engineer rely on that he will create a
human centric solution, that enables user to do
the work efficiently and same time without extra
pressure?

* How a person, who is using the machine or
digital service can intuitively use the solution
without extra thinking about sustainable /
resilient operations?

* How can an engineer build a complex machine
with high quality standards without overloading
the user?

- Including production development with human —
robot collaboration

-> Design thinking / approach / capabilities are a
key enabler to involve users and other
stakeholders in product development lifecycle.
How well the design is a part of the development
process?

-> Non-functional aspects of a system (quality,
security, sustainability, safety) is developed and
integrated as a part of development phase to final
solution, does companies have processes &
practices in place¢

-> Holistic engineering tool set, which enables
engineer to innovate — not focusing to home
made Excel solution to collect information



Sustainable Product Creation

 Sustainability has many viewpoints

* Environment aspect has been
already a hot topic in mobile work
machines business

* But how
product owner
- sourcing function

- adevelopment engineer

© customer

can actively affect to carbon
footprint in machine life cycle?

CARGOTEC'S CARBON FOOTPRINT 2022

USE OF SOLD PRODUCTS
Scope 3 downstream

13%

PURCHASED GOODS* OWN OPERATIONS
Scope 3 upstream Scopes 1 &2

2690 1%

Steel Diesel Electricity
structures Other ~ consum| ption  consum ption  Other Kalmar Hiab MacGregor

43% 57% 1% 30%  29% 70% 23% 7%

Cargotec Annual Report 2022 — page 32 - link


https://www.cargotec.com/492678/globalassets/files/investors/annual-reports/cargotec-annual-report-2022-en.pdf

Resilience in mobile machines business

Sandvik’s strategic risk landscape gives a holistic
view for various threads / changes

Resilience is necessity for the business

How to develop a resilient organization¢
- enable fast decision making

What technology is supporting resilient world¢
- Ensuring security of the systems

Which kind of business models are more resilient?
- Supply chain mgmt has come very vital area

* Cyber secu

attrac
« New talant (digital,

cal development
zation/nationalization

» Trade wars

Technology must-wins

* Electrif on of the mine
« Closed loop manufacturing
« Execution of digital shift and

data driven productivity

Digital disruption
« Efficient systems
upgrades ®

ity

* Information security
* Disruption by

digital players

on/retention

sustainability)

» Safequard core

{engineering, battery)

* Re-skill existing workforce

Manage inflation

* Price management
* Laverage procurement
capabilities

* Mineral supply

Business interruption
* Energy supply

* Supply-chain/logistics

« Disruptive events {fires, natural

Sandvik Annual Report 2022 — page 17 - link

* Meetin
* Timely exe

S case delivery
+ Ensure efficient admininistrative
integration

Being compliant

hical culture

* Increased regulatory
complexity

« Stricter financing

«An

requirements

requirements

* Sustainability
reporting
requirements

« Trade sanctions

* Product/safety
requirements

» Change to data-
driven p

* Timely adjustment
to market transformation
* Ensuring customer value

Manage downturn

arget EBITA range

ution of

contingency plans


http://www.annualreport.sandvik/en/2022

Digitalized Product Lifecycle

Business Design - Digital Concept  R&D - Digital Prototype &‘fé_

Finding the right strategy for your  Finding the best digital product

business and product design. design platforms and methods, ﬁ \\

shortening the time to market IC .

and decreasing R&D costs — W, ‘

including waste o Y/

L ]

Production - Digital Configuration Operation - Digital Twin
Simulated production environment Digital Twins connect the product
to minimize extra costs. structure and data related to the

usage. This enables next-level
data analytics, which can be
utilized both in the maintenance,
and in the further development of
more sustainable products.

Mastering configuration
management to enable fluent
production.




Digitalized Product Lifecycle to enable continuous development

PRODUCT CONCEPT

T TR
\

. ﬁ MAINTENANCE
R&D Yé S
- &

EA & SOLUTIONS

"

BUSINESS
DECISION

Design Sustainability Quality / Data Safety Security g 4 }

_ . IOT&DATA
- “._ ANALYTICS

...................................................... "~ MANUFACTURING
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Industry 5.0 in Intelligent Factory

* Industry 4.0 related technology provides new ways to do &
develop more efficient green & brown field factories with
traditional KPls

* Factories has taken many new Industry 4.0 technologies, but
how to get all benefit for Industry 5.0 viewpoints¢

* Many factory roles are following still quite traditional
production KPIs — are these in balance with Industry 5.0
themes?

* Global companies have factories in different countries, how
to create internationally scalable factories with Industry 5.0
thoughts in place?

Specific
roles

Digital
solutions /
tools

Processes
& Practices




Technology evolution in factory floor

Today
Management
level
PLM

Field and / SCADA \
control
level

/ PLC, DCS \

/ Sensors & actuators \

Standalone applications

Data silos

Poor upstream/downstream communication
Disparate proprietary protocols

Today/Tomorrow Near Future

374 Party Security Big Data Machine Learning 3dparty Security BigData ML Applications

Enabler of Industry
4.0 Edge/loT Data
Platform

Edge & ML

Control & Field

Cloud computing revolutionized IT
Flexible shop floor connectivity
Descriptive protocols

IT - OT border is gone
Any to any communication
Data transparency

System integration Edge / Cloud hybrid model



Humancentric Autonomous Solution

* The discussion around autonomous processes has
been ongoing for decades.

Marketing

point of view

* There is a long way to go to fully autonomous Societal point
processes Customer of view

Needs
- if 4.0 drives to use more the evolving technology

- 5.0 wants to use technology to adapt the production process to Towards :
the needs of the worker autonomous Environmental

Benefits world
* Manager role in factory as a task list facilitator is

changed to a people leader, who understand a
worker’s needs as a human.

International
point of view

Challenges

Operator
roles



Sustainable Manufacturing

How to adopt sustainability and carbon footprint reduction
processes¢

How to drive own business to more in circular economy?¢

How to brand own company for new generation of workers?
- Evaluate own ethical thinking under sustainability umbrella

Data is at the center to make person to act:

- How can the required data be collected to support decision
making?

- How is data analyzed and combined with other available
information?

- How to model information that supports decision-making in an
understandable form?



Resilient Factory

» How to find more flexible and resilient factory environment
in the face of business disruptors?
- Organization agility
- Production technology / production system agility
- Supply chain agility
- Business agility - deliver the right products to market faster

* Holistic understanding of the business context —
- How to make change in own table¢
- How to influence others?

Organisation

Production
tools



Digitalized Manufacturing Lifecycle through data to enable
continuous development

EA & SOLUTIONS

BUSINESS

DECISION ;
R

Design Sustainability Quality — / / I Satety S——

DATA &

MANUFACTURING

MAINTENANCE



Key Enablers tor
Industry 5.0 innovation

Digital transformation is a must

Change is continuous

OOOOOO



Intelligent Industry steps for unknown future

Industry 5.0 show

the topics,

where the value People
1s created in coming years

Technology

Business

Accelerating

Industry 5.0

Human-
centric

Sustainable

Resilient

Leadership
Purpose-driven

Human-machine
interaction

Skilled workforce

Efficient
High quality
Data driven

Secure

Scalable
technology

Designed for
change

Agile, lean, smart
decision making



Pioneering
an ethical
digital world.

Heikki Malmlund

5555555555555


mailto:Heikki.malmlund@gofore.com
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