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¢ Introduction

¢+ What is Digitisation and Industry 4.0?

¢+ What is happening at the leading edge?
¢+ What about other firms?

¢+ What are the barriers and enablers?

¢+ What support is needed?

¢ Questions
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*  Professor Peter Hines is Co-Founder of the Lean
Enterprise Research Centre at Cardiff University &
Visiting Professor at South East Technological
University. His academic work is globally ranked
top 3 for citations in Lean.

* Peteris a recognised leader in Enterprise
Excellence, a member of the Shingo Academy
where he acts as a Faculty Fellow.

* Heis a multiple Shingo Research/Publication
Award recipient for his co-authored books; ‘Why
Bother?’ in 2022, ‘The Essence of Excellence’ in
2019, ‘Creating a Lean and Green Business
System’ in 2014 and ‘Staying Lean’ in 20089.

* Peteris a pioneer of a systematic approach to
improvement involving a sustainable and
enterprise-wide approach across all industry
sectors.

| Uy Bokhen?

* He now manages the Enterprise Excellence
Network as well as the Lean Business System
groups on LinkedIn with c. 100,000.
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INDUSTRY 1.0

Mechanization,
steam power,
weaving loom

INDUSTRY 2.0

Mass production,
assembly line,
electrical energy

INDUSTRY 4.0

Cyber physical
systems, internet of
things (loT),
networks

INDUSTRY 3.0

Automation,
computers and
electronics

1784

1870

1969 Today

Source: https://www.isitan.com/en/technology-industry-40-ready.html
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Mobile devices

Cloud compuhng ' loT platforms

@ Location detection
~\/~ | technologies

' Augmented xon and jn.
reality/wearables @ aca\ and ho,. g’a,)

<
N ‘\46 Jave Cha,,7 /),
Multilevel customer
interaction and
customer profiling

Advanced human-
machine interface

Big data analytics
and advanced
algorithms
Authentication &
fraud detection

Smart sensors 3D printing

Source: https://www.abtosoftware.com/blog/industry-4-0
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Lean

Lean is primarily about Industr |NDUSTRY 4.0 N
people and process. It is Y With data and connectivity

technologically agnostic, » atits core, industry 4.0 is

meaning that Lean can work abou.t the mer.gi.ng of
in a low technology physical and digital worlds

environment just as well as to gain analysed, actionable

a high technology data insights.
environment

Lean Industry 4.0

LEAN INDUSTRY 4.0
The term given to the
interplay between
traditional Lean
management and Industry
4.0 philosophies

Source: Internet, Anon




[t
- Faurecia Excellence System (Lean)

Enterprise Excellence
Network

TCS
Sustainable competitiveness
Talent development

DRIVE IMPROVEMENT

* Drive performance ot any time

* Transform o Excellence (Kolzen & Breakthrough)
» »

JUST IN TIME BUILT IN EFFICIENCY
CONDITIONS QUALITY

* Crecte continvous flow * Produce zero defect * Operate with just

* Produce af takt time at anytime needed resources
through pull system enhancing Customer

* Accelerate Flows perceplion

PEOPLE DEVELOPMENT & STABLE CONDITIONS

* Ensure safe condiions and fake care of our planet
* Develop competen! autonomous leams

* Standardize Work

* Create stable conditions through leveling

Source: Peter Hines, Florian Magnani & Josefa Mula,

An Advanced Lean Industry 4.0 implementation: Viewed Through Lean, Technological and People Lenses, forthcoming publication
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Digital transformation Strong digital acceleration ...to lead towards 2025
started in 2017 in 2021...

Smart Automation

Smart Automation
» 250+ smart robots deployed
» 380+ AGVs deployed

Smart Automation
» 860 smart robots deployed
» 1100 AGVs deployed
» ~70% of the digital savings
by smart automation

Digital Production System
» 150 model plants in 2025
» Improvement of the system
for real time plant control
tower

Digital Production System

» 30+ new model plants
Digital Production System » REO for labour management
> Development of standard

tools: DMC, NEO, MIP etc.

Data Platform and Al
> Leverage of data generated
by the digital production

system
Data Platform and Al y

» 14 use cases identified
» Up to 9 M€ in 2021

Data Platform and Al
> Creation of DSF

40-50 M€ savings per year 55-60 savings M€ per year 65-75 savings M€ per year

Source: Peter Hines, Florian Magnani & Josefa Mula,

An Advanced Lean Industry 4.0 implementation: Viewed Through Lean, Technological and People Lenses, forthcoming publication
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Macro-processes Solution
Strategic Plan / Budget / PIP ECS
-
SIOP-PIC / MPS-PDP =
Production
Planning, Scheduling & Levelling Customer
Scheduling &

Execution Digital Pull System
FHI— WK — N WK % WK Eﬂl— P
h ([ K mEm K Cm [ | =R w
_— ~A ~A PROCESS ~A ASSEMBLY ~A _—
- (™8 OBp Cm [ i~ u e —
Rew TRA 5up|t:rt Shopstock Shopstock TPA o:i?.‘

i [ i q | [
I | & real timealerts . " TTTUET T ' AN
() Production n ‘ i
Sub- efficiency & : ﬁggﬁ
assemblies
Quality building
— e/

’c i\ GAP leader & Supervisor Audits (55, TPM)

o i digital cockpit i i |
Drive S 1gital cockp. — i — - : Model Plant scope
Shopfloor g i Waster i
Improvement || i L L ' Out of Model
Plant scope

Source: Peter Hines, Florian Magnani & Josefa Mula,

An Advanced Lean Industry 4.0 implementation: Viewed Through Lean, Technological and People Lenses, forthcoming publication
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Digitising the Role of the Team Leader

Quality %’}é Neo Preactor MIP E
Inspection Launcher i ;&% __________ -
= Batch buliding box n ’ et C
1 — J - Leveling Board ~—]
=R ol EI = ﬁ i vt = g..
Shopstock - Shopstock . | A =
- g ~ m
e e [oey &
Capacity o Assembly
™ ' LI g - . .
N | [m[m[m] KR Digital solutions
e-Parts board e-, i
i Copesny Production Scheduling
PDP Process
Preactor:

Fine Scheduling: LB

Neo:
Executionsystem:
e-Kanban

DMC:
Parts Board, NTRS,
DLE, Scrap, Rework,
Alerts

E-Top5:
TOPS5 Launcher, eTop5
(KPlIs, Scorecards)

Mlean:
Toolbox for shopfloor

Visual SW SW Audit Polyvalence 7 Wastes eFES z
improvement

PDCA LI KATA QRCI
Role development [T ¢
& Perforviance l__l Standardized Work

e-Top5 (KPIs +

Scorecards)
@

Source: Peter Hines, Florian Magnani & Josefa Mula,

An Advanced Lean Industry 4.0 implementation: Viewed Through Lean, Technological and People Lenses, forthcoming publication
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Product Development

Based on a Survey of
1030 Global Respondents

Supply Chain/Suppliers

Office/Support Functions

Warehouse/Internal Logistics

Manufacturing/Operations

N Industry4.0% MLlean %
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Source: Peter Hines, Guilherme Tortorella, Jiju Antony, David Romero, Aidan Walsh, Darrin Taylor et al.

A Global Industrial Perspective on Lean Industry 4.0: A Qualitative Wide-Angle Lens Approach, forthcoming publication
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5.00

Industry .,

4.0 Based on a Survey of
1-5 305 Global Respondents
4.00
Maturity
3.50
3.00

Industry 4:0 lleahn Industry 4.0

2.50

“ ' Early Stage Lean

Lean 1-5 Maturity

Source: Peter Hines, unpublished
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What are the Barriers?

0.0% 2.0% 4.0% 6.0% 8.0%

Financial

Change

Culture
Engagement & Involvement
Competence

14

No Answer
Strategy

Knowledge

People
Management & Leadership
External

Scale Up

Time

Not Started

Process

Complexity / Jargon
Implementation
None

Suppliers
Sustainability
Communications
Cyber Security
Legacy Systems
Speed

System

Corporate
Demonstration Sites
Supply Chain
Customers
Innovation

Internal

Mot Having Lean
Not a priority
Quality

Roadmap

Source: Peter Hines & Guilherme Tortorella

....but it
depends
where

you start

Barriers and Enablers of Lean Industry 4.0, European Lean Educators Conference, Avans University, October 2023
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Lean Industry 4.0 Industry 4.0 Early Stage
1 Financial Change Engagement & Financial
Involvement**

2 Change Change
3 People** No Answer Culture Culture
4 Culture Competence Strategy Competence
S m EREIEE e
6 Competence Managemen r
p come - Meremen s s
Process*** Financial Competence Knowledge
No Answer Strategy Industry 4.0 No Answer
Industry 4.0 External** No Answer Scale Up**
10 Time Not Started People Time*

Bold = Positive Significance for Higher Position
Italics = Negative Significance for Higher Position
* Significant at 10%, ** Significant at 5%, *** Significant at 1%

Source: Peter Hines & Guilherme Tortorella
Barriers and Enablers of Lean Industry 4.0, European Lean Educators Conference, Avans University, October 2023
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%
0.0% 2.0% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0% 16.0%

14

Engagement & Involvement
Culture

Management & Leadership
Competence & Learning
No Answer

Not Sure

Lean

Change

People

Process

Financial

Communication

Strategy
External Drivers
Internal Drivers

Suppliers

Sustainability

.....but it again depends where you start

None

Source: Peter Hines & Guilherme Tortorella
Barriers and Enablers of Lean Industry 4.0, European Lean Educators Conference, Avans University, October 2023
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Lean Industry 4.0 Lean Industry 4.0 Early Stage
Industry 4.0** No Answer** Engagement & Industry 4.0
Involvement

e ) t&
Nges Industry 4.0 Lean* 9agemen
Involvement Involvement
3 Culture Engagement & People** Culture
Involvement
4 Competence & Management & Not Sure*
. Culture .
Learning Leadership
5 Management & Competence & Management &
. . No Answer .
Leadership Learning Leadership
6 Process Competence &
Change Industry 4.0 p_
Learning
Lean Not Sure Culture Financial**
No Answer Lean Not Sure People
Strategy People Process Change
10 Change Management & Process
g g Strategy

Leadership*
Bold = Positive Significance for Higher Position
Italics = Negative Significance for Higher Position
* Significant at 10%, ** Significant at 5%, *** Significant at 1%

Source: Peter Hines & Guilherme Tortorella
Barriers and Enablers of Lean Industry 4.0, European Lean Educators Conference, Avans University, October 2023
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Provider

Industry /
Government University / | Techology | Professional
Body Consultants | Academia Providers Bodies

Most Important Outside Help Needed

Training and Education from Short Course to Degrees

Awareness Raising and Knowledge

Experience Sharing between Companies

Implementation Support

Case Studies, Use Cases and Other Research with Success/Failure Stories

Grants for Pilots and Implementation 6% 4% 0% 0% 0% 0%
Other General Support 5% 3% 0% 0% 1% 0%
Benchmarking Exemplar Sites 4% 0% 1% 0% 0% 0%
Advice on Trends, Providers 4% 2% 1% 1% 0% 1%
Explain Benefits, Business Case & Return on Investment 3% 0% 1% 0% 0% 0%

Outside help needs vary with level of maturity
An important role for Universities like SETU and bodies like DEC

Source: Peter Hines, Guilherme Tortorella, Jiju Antony, David Romero, Aidan Walsh, Darrin Taylor et al.

A Global Industrial Perspective on Lean Industry 4.0: A Qualitative Wide-Angle Lens Approach, forthcoming publication



Peter Hines peter@enterpriseexcellencenetwork.com
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