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Observations
During the COVID-19 Pandemic

Companies are either

e Scaling up production, e.g. pharma, medical devices,
food & beverage, sanitizers, ...

* Changing their product portfolio

— Swinckels: beer — sanitizers

— Dior, Louis Vuitton: perfumes — sanitizers

— Aerospace, automotive companies: ventilators
— Bloom Energy: fuel cell generator — ventilators
— Burberry: trench coats — masks and gowns

Also utilizes its Supply Chain network to fast track the delivery of
100.000 surgical masks!




Observations
Ukraine War

Example: Company producing cathodes for aluminum
industry

One of the biggest competitors is in Russia. Because of the embargo
customers are now buying from this company.

Raw materials were also delivered from Russia and Ukraine. Supply
Chain is now unreliable.

Quality of raw material is more varying and unpredictable at receipt.
Flexibility in recipe management and production is required.

High gas and electricity consumption. Rising prices are driving
improved energy management. Energy delivery is not reliable.

» Production definition management and flexibility
» Supply Chain logistics
» Energy management




Operational Challenges

* Lack of Visibility and Transparency
* Lack of Agility

* Lack of Interoperability

* Root Cause Analysis

* Knowledge Attrition

* IT/OT Convergence

* Rapid Product and Process Change

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment



Manufacturer's Needs Have Evolved

* Yes, we will always be manufacturers

Raw Material
Supplier

) e Utilizing all our resourcesfor
efficiency, effectiveness, compliance

and AGILITY!

e

Plant

22,

Material . .
(& Energy) Equipment Physical Personnel
resources assets
FeSOUTCEs resources
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Consumer

* Improve continuously e
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It Is About Process Capabilities

Best-in-Class e e e Best-in-Class companies standardize

Standardize processes across the enterprise for — In three ways

optimizing manufacturing operations

64% 37% 30%

Traditionally ERP is a corporate tool.

Standardize measurements of KPIs across enterprise

* MES was often owned by engineering

68% >8% >1% (OT domain).
Standardize processes for response to adverse .. )
events  Nowadays, it is owned by the business
64% 51% 19% » Enterprise application
Source: Aberdeen
€ inustrial Revolution
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Manufacturing in the Age of Al

Tech-Clarity

* Julie Fraser from Tech-Clarity analyzed
information from 300+ mainly discrete

manufacturing companies.
Manufacturing in the

* Progress and expectations with respect to
Age of Al . P P

speeding the loop from data to effective
action.

Julie Fraser, Vice President

© Tech-Clarity, Inc. 2023

Source: Tech-Clarity (2023)

@Industria\ Revolution
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Manufacturing in the Age of Al

Tech-CIarityj

4 Manufacturing in the
\\‘ Age of Al

-

k Progress and Expectations

JULIE FRASER

Julie Fraser, Vice President : / . “ SV Research, Manufacturing and Operations

A =4 T
h-Clarity, 4 ;

i

Source: Tech-Clarity (2023)

@Industria\ Revolution
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https://www.criticalmanufacturing.com/insights/ebooks/manufacturing-in-the-age-of-ai-progress-and-expectations/

Improvement is Possible: Top Performers

51% INDUSTRY 4.0 STATUS BY PERFORMANCE BAND

31%

28% 27%

18%
12%

12%
8%
5%
p— |
Significant Many Getting Getting Planning, No strategy .
progress initiatives started started not yet yet : / : ISR Ty )
and results underway with with one executing DN (N \
already several project JULIE FRASER
projects VP Research, Manufacturing and Operations
#@Top Performers ® Others 4 ’ & » ) A

@Industria\ Revolution
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Progress on Industry 4.0

Industry 4.0 Vision

* The future of manufacturing is more flexible,
agile, and responsive based on Al and
intelligent automation.

* While the concept encompasses the entire
enterprise and supply chain, the manufacturing
area often poses the most significant
challenges and opportunities for gaining
substantial benefits.

Note

* When manufacturers embark on an Industry
4.0 initiative, they typically know it will be a
multi-year journey

Source: Tech-Clarity (2023)

@Industria\ Revolution

Industry 4.0 Initiatives (n=101)

SIGNIFICANT PROGRESS
AND RESULTS

MANY INITIATIVES
UNDERWAY

GETTING STARTED WITH
SEVERAL PROJECTS

GETTING STARTED WITH
ONE PROJECT

PLANNING, NOT YET
EXECUTING

NO STRATEGY YET

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment
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Gain Business Capabilities

= 0

@Industria Revolution

Question

What excellent capabilities
(score 5 on a scale from 1 -5)
does your company have
as a result of your Industry
4.0 initiatives?

Select all that apply.

o O O O O

O

Share best practices

Agree on a single source of truth

Manage systems consistently and effectively
Collaborate among teams

Provide data fast enough to impact
performance

Transform data into actionable insights

Put IT and OT data into a common context for
analysis

o Integrate IT and OT systems and data

o No manual handoffs

o None of the above

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment
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Gain Business Capabilities

Share best practices

Agree on a single source of truth

Manage systems consistently and
effectively

Collaborate among teams

Provide data fast enough to impact
performance

Transform data into actionable insights

Put IT and OT data into a common
context for analysis

Integrate IT and OT systems and data

No manual handoffs

Source: Tech-Clarity (2023)

@Industria\ Revolution

T7%
24%
72%
20%
73%
21%
79%
22%
63%
18%
63%
18%
66%
18%
T1%
17%
67%
21%

B Top Performers

B Others

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment
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JULIE FRASER

.:*‘ VP Research, Manufacturing and Operations
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Improvement is Possible: Top Performers

The technicians will show the result of the Poll 1 now!

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment
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Smart Manufacturing Means Different Things

* To some Smart Manufacturing is applying the
technology of smartphones, smart houses, and smart
cars to manufacturing assets (equipment)

* For some it is applying new info technologies in supply
chains

* For some itis applying new info technologies in product
development

Smart People

* For some itis applying new info technologies in
business to shop floor integration

* For some itis the development of smart products

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment 17



First

Industrial
Revolution
mechanical production
facilities with the help of
water and steam power

Industrial Revolutions

Second

Industrial

Revolution

division of labor and
mass production with the
help of electrical energy

Third
Industrial
Revolution

electronic and IT systems
that further automate

production

Fourth
Industrial
Revolution
cyber physical systems

Degree of
complexity

>

Beyond the walls of our

factory, including:
* End-to-end value chain
* Entire product lifecycle

First programmable
logic controller (PLC),
Modicon 084, 1969

First assembly line,
First mechanical Cincinnati slaughterhouses,
Loom, 1784 1870

1900

2000 Today

1800

@Industria\ Revolution
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The Fourth Industrial Revolution

Brad Keywell, Co-founder and CEO, Uptake:

* It is about empowering people, not the rise
of the machines.

* Machines, rather than something to be
feared, are the tools that will help us solve
the world's biggest problems.

e Automation, machine learning, mobile
computing and artificial intelligence are no
longer futuristic concepts, they are our
reality.

* The change (and chance) brought by the

optional.

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment
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Smart Manufacturing is Not New

)
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* Smart Manufacturing” was even more popular, in

1 |
'
1 8 4 5 a n d 1 8 9 O S Mechanization, Mass production, Computer and Cyber Physical

water power, steam  assembly line,

.y automation Systems
power electricity ¥

Google Books Ngram Viewer

Graph these comma-separated smart manufacturing |:| case-insensitive
phrases:

between 1go00 and 2ooo | fromthe corpus |English + | with smoothing uf. Search lots of books
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Smart Manufacturing is not New

.'lﬁ

o

Internationale Vakbeurs voor ische Vern

International Trade Fair for New Tlechnologies

Salon Intermational de flnnovation Technologque
ImernatronaleFarmesef Urreue 1éc nologieen

1983: Collaboration with robots 1986: Digitalizing manufacturing
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But Now ...

* A shift is ongoing from just mass
production to mass customization of
products.

* More and more products will be sold as
an (annual) service versus the
traditional buy-it-once sale.

* The dynamics of the demand is
increasing faster and more extreme
than ever before.

sw:ﬁ;;;lndphumtl’ Hy | e
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Industry 5.0

Digital and Green Transition
* Places the well-being of the worker e
at the center '

Improved

» Uses technology to provide S , WorkzRs
prosperity beyond jobs and growth control

* While respecting the production
limits of the planet

Competitve

T industry by
markets Adapted

T4

U

/
it

Industry 5.0 is a
for people and for our planet

|

|

European
Commission

\:|

@IndustrialRev lution
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Industry 5.0

Mo Ind by 2 Industry 5.0 Summary

* Reduced Cost

 Empowered Workers

* Competitive Industry by attracting Best Talents
* Training for Evolving Skills

* Competitive Edge in new markets

* Improved Safety and Well-Being

Industry 5.0 is a
- for people and for our planes

This should be part of any Industry 3.0 or 4.0 initiative!

@Industria\ Revolution
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i ExpartCraoe o 215 Tkl



Many 14.0 Technologies and Methodologies

e Cyber-Physical Systems (CPS)
* (Industrial) Internet of Things (loT and lloT)

* Digital Twin and Digital Thread

* Smart Factory and Smart Ecosystem
* Big Data Analytics
 Artificial Intelligence (Al)

e Standards
— RAMI4.0
— OPC UA and MQTT

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment
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Digital Twin and Digital Thread

* Essential to Industry 4.0: Information exchange over
the entire lifecycle of a product.

* Information exchange should be linked, seamlessly
transferred from system to system, such that it does
not need manual re-entering: "Digital Thread".

 Storing that data, at any point in time: (G Digital Twin
"Digital Twin". |
/ \ Digital Thread
\ \
: Custo- : :
Design Order . Make )Operation) Repair
| mization
@Industria\ Revolution
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Tools in a Metals Company

@Industria\ Revolution

Steel alloys production

After blast furnace, steel factory and continuous casting, hot and
cold rolling takes place.

— Make the steel plates (slabs) thinner, create specific surface
properties, etc.

Rotating rolls are specific tools, usually used in pairs
Produced to fine specification for its purpose

Entire history of the pair of rotating rolls is captured and used for
cleaning, repair, overhaul, etc.

Includes actual produced products property data

This example thread covers order, customize, make, operation,
repair and recycle.
In the past, this thread was not digital. Today, it can be.

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment
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Benefits

@Industria\ Revolution

&

* The digital thread enables:

— Better products
* Avoiding mistakes, especially in (manual) translations from
engineering specs
— Produced in less time
* Faster New Product Development and Introduction
e Better communication of engineering changes,
* Increased responsiveness to required changes (inside & outside)

— Detecting issues before they become expensive and time-consuming
(by simulation)

— Continuous design and model refinement through captured data

* The digital thread allows multiple groups and organizations
to work as one virtual team!

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment 32



Challenges

* Digital strategy and vision
* Information security concerns
— Sharing information across the borders of your company
* Organizational structure and culture
 Skills gap

— Next to the right tools and processes, the right expertise is
required

e Upfront investments

* Are you really ready for Industry 4.0 and the digital
thread and twin?

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment 33



Failure at Digital Transformation

* Two-thirds of businesses recognize their
company must digitize asap in order to stay
competitive.

* GE, Ford and other major players poured $1.3
trillion into transformation initiatives, 70% of
which ($900 billion) was wasted on failed
programs.

* The biggest reason: failure to effectively
communicate their goals, strategy, purpose and
outlook with their employees.

* |t's the organization's failure to communicate
effectively with its people that sets them up for
digital transformation trouble from the start."

Source: Keith Kitani, CEO of GuideSpark (2019)

@Indusma\ Revolution

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment
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Failure at Digital Transformation

* Two-thirds of businesses recognize their
company must digitize asap in order to stay
competitive.

GE, Ford and other major players poured $1.3
trillion into transformation initiatives, 70% of
which ($900 billion) was wasted on failed
programs.

* The biggest reason: failure to effectively
communicate their goals, strategy, purpose and
outlook with their employees.

It's the organization's failure to communicate
effectively with its people that sets them up for
digital transformation trouble from the start.

Source: Keith Kitani, CEO of GuideSpark (2019)

@Indusma\ Revolution

Six Communication Tips

1. Focus on the why.

2. Create personalized communication
journeys.

3. Create targeted multimedia
experiences that reach different
groups.

4. Communicate in context.
5. Use data to measure and iterate.
6. Become a change-ready organization.



Smart Manufacturing and Industry 4.0

Source: McKinsey

@Industria\ Revolution

* Big Data
— An African gold mine found more data to capture
— Detected unsuspected fluctuations of oxygen during leaching
— Increase yield 3.7% (S20M annually)
* Advanced analytics
— Automaker uses data from online configurator identifying popular options
— Reduced the number of options -> +30% gross margin
 Human-machine interfaces
— Logistics company, picking using augmented reality
— Error rates down with 40%
* Digital-to-Physical transfer

— Car builders using 3D printing parts for new cars
— Rapid prototyping to minimize time-to-market

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment 36



Significant Improvements MES

Your Response to Question 2 and 3

19%

10% 10% 10% 10%

=~ C W MmMm:=IO

@n us ouiorn
'\«op"l Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment
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& e’ <& e
o & <& W Benefits from MES
Q’b Q,\.
& O W Expected from MES
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Anticipated Benefits Advanced Analytics

Your Response

n = 88)

E
S
U
L
T
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Questions and Challenges

Should we be investing in Industry 4.07?

One of first steps: investment in MES/ MOM?

|s organization capable of adopting Industry 4.0?

Will this initiative result in value for the organization?

Will the organization sustain this initiative in long-run?

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment
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Singapore Smart Industry Readiness Index (SIRI)

Industry 4.0

®

Raw Materials Suppliers Inbound
Logistics

DE e

Manufacturing Outbound
Logistics

Enterprise

Operations Management
SCADA
Device

Source: Singapore Economic Development Board

@Industria\ Revolution
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Singapore Smart Industry Readiness Index (SIRI)
3 Building Blocks

v v
Process Technology Organization

8 Pillars
v v v v v v v v

v

Operations Supply Chain Eroduct Automation Connectivity Intelligence Talent Readiness LA
lifecycle Management
16 Dimensions
v v v v v v v v
Shop floor Shop floor Shop floor _ Inter* and Intra*
Automation connectivity Intelligence Workforce Learning Company
gndDekelopment Collaboration
, . Integrated . . .
Vertical Horizontal Product Enterprise Enterprise Enterprise
Integration Integration . Automation connectivity Intelligence
Lifecycle
N N N Leadership Strategy and
FaC|||ty FaC|I|ty FaC|||ty Competency Governance
Automation connectivity Intelligence

Source: Singapore Economic Development Board

@Industria\ Revolution
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Singapore Smart

Industry Readiness Index (SIRI)

3 Building Blocks
v v v
Process Technology
2

2

v v

v

v

8 Pillars

v

v

v

v

Talent Rea@i¥iess

Structure and
Management

) : Product . - .
Operations Supply Chain lifecycle Automation Connectivity Intelligence
2 2 3 2 3 2 2
16 Dimensions
v v v v v v v
Shop floor Shop floor Shop floor Workford™_earning Inter* and Intra*
Integrated Automation || connectivity | Intelligence d De t Company
Vertical Horizontal an “opmen Collaboration
. . Product 4 3 2
Integration Integration Lifecvcle
y Enterprise Enterprise Enterprise 2
Automation connectivity Intelligence agersifp Strategy and
ompetency overnance
2 2 3 2 3 2 C t G
Facility Facility Facility
Source: Singapore Economic Development Board Automation connectivity Intelligence 3 2
@Industria\ Revolution 0 0 0
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Maturity Level and Changing Predictability

Chance

Chance Chance

Chance Chance

Level 5: Optimizing

Time/Money/...

Level 4: Quantitatively Managed

Level 3: Defined

Level 2: Managed

Level 1: Initial

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment
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Benefits

Maturity Models create a shared vision of purpose of process
improvement within the organization.

Csix ) (NINE)
oy R

%m Maturity Models help establish a common language.

PRIORITIES
———

. R Maturity Models define a set of priorities for attacking problems.
a. )

Maturity Models support objective measurement via reliable
appraisals.

@Industria\ Revolution
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Embedded Risk?

"All models are wrong; some models are useful."

Maturity Models do not address all of the
issues that are important for success.

Maturity Models are actually a management framework, with

many details left out (they give goals, not methods).
Example: “You must have peer reviews.” But how should the reviews be run?

Maturity Models do not help in times of crisis. )‘Q\

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment
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Manufacturing Maturity Model

The Manufacturing Transformation Strategy’s direction is derived from analysis of the following four

Manufacturing Business Domains:
1. Business and Operations Processes (Processes)
2. Organization and Governance (Structure)
3. Personnel Skill Sets (People)
4. Manufacturing System Technology (/T)

Technology Processes ‘ . Continuous ﬁl&
,L Improvement :

P Manufacturing

Performance

(ITIOI) . \

-
"4

‘;:ﬁ%‘: Strategy Standardized -_— % IVI I y
' - I %) Processes _— a t u r I t
e @ Planned § IVI Od e |
& Controlled
Organization People
&
Governance & Ad-hoc

Source: MESA White Paper 38
@Industria\ Revolution
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Before and After Technology

Mind the Gap?

h Predictable

! Perf nce

% Stan ised
Pr es

aYa
A

™
I

‘ Aqoc

N y,
~ Manufacturing Strategy ) [ Processes |[ Structure |[  People ( IT :
Moder T GO P a ﬁ

A\ VAN VAN VAN v,

Source: MESA White Paper 38

Industrial Revolution
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Manufacturing Maturity Model

Manufacturing
Excellence

Continuous =~ __ | @-———{———- @ ----+=mm— 7 Y — 9 Ambition

Impravement

F'rEdiCtBHe __________ _‘ _________ ‘_ ________ _. _________ -. Pro !'ect 2

FPerformance

Standardised
Progesses

® Projectl

Planning
& Cantrol

Status quo

e 0 @ > =
o-}i-}
B T

Ad-hoc

—;‘ Maturity

r

et

AManufacturing ~ Strategy Processes Structure ~ People

8 |
€ I

Source: MESA White Paper 38

@Industria\ Revolution
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Manufacturing Capability Maturity

y als R T

MESA MOWM
Capability Maturity
Model

Version 1.0

EEEEEEEEEEEE

Source: MESA White Paper 53

@Industri aaaaa lution

* Assessment based on ISA-95 part 3: Activity Models of
Manufacturing Operations Management.

* A set of characteristics for each major activity defined in ISA-
95, used to define the maturity level of an organization.

e Aspects of maturity

— Roles & Responsibilities, Succession Plans and backups,
Policies & Procedures, Technology & Tools, Training,
Information Integration and KPIs

* Delivers not only current maturity level, but provides
guidelines for structured step-by-step improvement,
a plan!

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment 52



MESA Capability Maturity Model

There are no defined procedures for
Production and the processes are not
repeatable during times of stress.

There are no formally
defined procedures for
obtaining and validating the
job lists and work masters.

Individuals using their own local knowledge,
experience, tools and methods do Production.

Production schedules are regularly
not met and there is considerable

There are no documented-assigned
responsibilities for performing Production;
lines of succession for responsibilities are
not defined.

unexpected variability in production
times for similar jobs.

Source: MESA White Paper 53

@Industria Revolution
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MESA Capability Maturity Model

Production processes vary across organizational
groups, with different processes and procedures
used in different groups.

The ability to perform Production processes is
based on knowledge informally maintained
and passed on within the organizational

group.

Senior production personnel,
operating as expeditors, routinely |
handle exceptions or abnormal

Responsibilities to perform Production are
defined by individual groups but no formal
lines of succession for responsibilities are
defined

situations.

There are defined procedures
for obtaining and validating the
information listed above, but no
consistency across groups.

Source: MESA White Paper 53

@Industri aaaaa lution
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MESA Capability Maturity Model

Explicit Application to Manufacturing (Production)

Responsibilities to perform the activities are

Production processes are defined across : .
L Production policies are

Production workflow Senior production personnel, operating as
procedures are

Source: MESA White Paper 53

@ dustrial Revolution
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MESA Capability Maturity Model

Process metrics and management

control systems are in place and Exceptions to the Production
ensure that all processes are followed. procedures and policies are well

defined and documented

. . . All Level 3 conditions hold
Senior production personnel, operating as

expeditors, are rarely used and there are
defined procedures for exceptions. Normal
processes are updated regularly to handle
exceptions that repetitively occur.

Source: MESA White Paper 53

@Industria\ Revolution
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MESA Capability Maturity Model

All Level 4 conditions hold

Problems detected in the processes and tools
used in Production are used to make
improvements and implement corrective
actions.

Source: MESA White Paper 53

@Industria\ Revolution

Continuous improvement processes are in
place and followed. Metrics that measure
variances are used to make improvements
and implement corrective action plans.
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Manufacturing Capability Maturity

e Scope: Production, Maintenance, Quality and Inventory
activities

* Based on a summary of characteristics of the 5 levels,
please indicate the level of your company*
between 1 and 5 (or NA)

— Start your assessment at the bottom with level 1 and work up

and stop where relevant items are missing in your current
practice

— Then enter your level in the Summit App.
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Manufacturing Capability Maturity

: Assessment describes what
valuate Level 1 i
Questions you do not like to see

e T Assessment describes what
H .
Sl you do not like to see

3
Assessment describes

what you must see

Level 1 Evaluate Level 3 ¢

Questions

Evaluate Level 4 < Assessment describes
S what you must see

LN Evaluate Level 5 [0 Assessment describes
el what you must see

Level 3

Level 4

@Industria\ Revolution
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Capability Maturity Evaluation

In the case of resource management, analysis, tracking and data
collection, there may be different maturity levels for handling:

* Personnel resources

* Material resources

* Equipment resources

* Physical asset resources

Organizations may have

. For example, an organization may have a high maturity in
policies and procedures, and a low maturity in people because there
is no formal training of the policies and procedures.

Source: MESA White Paper 53

@Industria\ Revolution
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Characteristics Interpretation

5: Optimizing

4: Quantitatively
managed

3: Defined

2: Managed

1: Initial

@Industria\ Revolution

All level 4 in place

Focus on incremental and innovative
process improvements

Analyse and improve process variability
KPI’s routinely reviewed and updated

All level 3 in place

Processes defined, repeatable, monitored
and managed

Processes are updated regularly

Systems supporting, connected, monitored

Processes defined and uniform

Tools / systems used routinely

Systems connected with support
Unexpected process deviations are limited

Process repeatable but fail under stress
Some processes documented

Some systems used, but not trained or
connected

Uncontrolled and reactive
Heroic individual efforts
No systems or documentation

Changes are frequent and implemented in a controlled way
KPI’s are routinely reported, connected to analysis info and evaluated

Master data, planning data, specifications and collected data are available in systems

and used for optimization and root cause finding
Analytics are understood: collecting / context / quality / value

Capacity limits and specification limits are managed

Waste and schedule deviations are in view

Data quality of master data and collected data is monitored
Master data, planning data, specifications, orders and collected data are available in
systems and exchanged in controlled way

Operator roles are defined and active, operators are trained and monitored
Systems are used to support working processes for happy flow and for exceptions
Systems are connected and supported

Preconditions for workorders are checked before start

Operator sees how he and his shift are doing

There is a schedule and factory can produce volume

Systems are supporting the production execution, but they are not in the lead and
not connected

Data collections are done manually: no integration of shopfloor and planning

Personal dependencies

Differences between shifts

No uniform view on plan or material on the shopfloor
High variability in efforts, “craftsmanship”

Snoeij: Industry 4.0 Vision vs Reality / Maturity Assessment 61



Scope: Activity Sets

Operations Operations Operations Operations
definition capability schedule performance
Detailed
scheduling %

mangmet/

Dispatching analysis
/

Definition Data _/
collection

management /

Execution
management

Source: MESA White Paper 53

@Industria\ Revolution

ISA-95 identifies the categories and activity sets used in maturity
evaluations. There are four categories:

Production operations management focuses on the activities directly
involved in the production of products or services.

Maintenance operations management focuses on the activities of
ensuring the operation of all equipment used in production or services.

Quality operations management focuses on quality test management and
laboratory operations, including testing operations supporting receiving,
final inspection and other non- production-related testing.

Inventory operations management focuses on material movement and
storage operations, including movement and storage operations
supporting receiving, shipping and other non-production-related material
movement and storage.

Each category is defined by a set of activities. Each of the activity sets
have at least one associated maturity level.
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Organizational scope

Enterprise

y |
|
u Work Center

Source: MESA White Paper 53

@Industri aaaaa lution

* The scope of a maturity assessment can be a:
— Site, department or area
— Division
— Team or shift
— or any combination of these
identified as the “organization” in the model.

* Individual teams or shifts may have a high maturity, but
the overall area, site or company maturity is defined as
the lowest maturity of any individual subgroups.
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Required: Objective Evidence

@Industria\ Revolution

personnel about their jobs and see if what they tell you
matches the defined process.
— Open-ended questions to elicit responses, because it allows
personnel to add additional information and descriptions.
— Challenge and probe or follow up with questions on
uncertainty.

the operations as performed.
— Ask personnel to demonstrate their jobs and work practices.
— Observing actual operations can also be less disruptive to

operations than interviews. Do not rely only on documentation

and records.

— Interviewing personnel and observing actual operations is an
important part of obtaining objective evidence of the maturity
level.
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Required: Objective Evidence

@Industria\ Revolution

3. Review the documents and records used in operations.
— Itis important to check that the documents are adequately
controlled and are available to those who need them.

4. Examine actual operations records and collected data.
— It is often impossible to interview every person, look at all
documents and observe all activities.
— Look for representative documents in each of the activity

areas.

The best way to achieve objective evidence is to have
well-prepared questions related to the activity evaluated.
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Visualization Results

Production Operations Management

Production
schedule

Production Production

Product

definition capability performance
Detailed Q
production Low
‘scheduling maturity

Production o

Production 9
resource tracking

@g

Product e

Production a
Production performance —
dispatching analysis B

definition
management

Production
data Q

collection

Production e
execution
management

Operational - Operational

commands responses

Equipment and process
specific production rules

Equipmentand process
specific data

Manufacturing Transformation
* Strategy
* Plan
* Roadmap

» Continuous Improvement
initiatives

@Industria\ Revolution
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Manufacturing Capability Maturity

The technicians will show the result of the Poll 2 now!
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Manufacturing Capability Maturity

* Assessment at more detailed level
— Activities on the shopfloor

Production, Maintenance, Quality and Inventory

* Normally, you ask/check:

Is there consensus in the assessing team?

About what do we disagree? What needs further
investigation?

What is needed to get to a higher level? How to address the
weakest elements/characteristics?

Does this deliver benefits?

* Create a Continuous Improvement Plan

@Industria\ Revolution
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Industry 4.0 Vision vs Reality

MES & Industry 4.9

INTERNATIONAL SUMMIT

MES

- Industry

INTERNATIONAL

SUMMIT 4 @ %X
[ ]

X Connect for a
smarter future

* Introduction
* Trends and Observations in Manufacturing
* Manufacturing in the Age of Al

* Smart Manufacturing & Industry 4.0 and 5.0
— Examples: Challenges and Successes

Are You Ready?

Manufacturing Capability Maturity
— Assessment

Conclusions and Wrap-Up
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Industry 4.0 Vision vs Reality

@Industria evolution

* |nnovation
— Improve performance
— More value in the perspective of the final customer
— Perfect order delivery in a dynamic world

e Asks for

— Visibility and transparency
Throughout the end-to-end supply chain (SCM)
Throughout the entire product lifecycle (PLM)

* Requires consistent and timely information
— Capturing and sharing data/information
— By excellent seamless integration of systems and technologies
— Collaboration within our factory and with our partners
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Industry 4.0 Vision vs Reality

* New Opportunities will be enabled by the increased levels of
cooperation between IT and the groups managing the
Operational Technology (OT), incl. monitoring or controlling
the physical devices and processes in the enterprise.

* |T/OT convergence is a prerequisite to create a connected
factory (I1oT) in which all our resources are linked to create
an optimal performance.

* Itis about integrating:
— Information Technology
— Operations Technology
— Smart Technology)
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Industry 4.0 Vision vs Reality

Characteristics of best-in-class

* Standardization

* Digitalization and Integration

* Manufacturing Capability (not just technology)

e Elevated manufacturing maturity (level 3 up)
— Ensure improved ways of working are adopted
— Special attention for Roles & Responsibilities, Succession Plans
& Backups, Policies & Procedures, Technology & Tools, Training

(people's skillsets), Information Integration, Key Performance
Indicators

Holistic approach, aligned with your strategy

— Integrated systems are enablers
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Industry 4.0 Vision vs Reality

MES & Industry 4.9

INTERNATIONAL SUMMIT

MES

- Industry

INTERNATIONAL

SUMMIT 4 @ X
[

X Connect for a
smarter future

* Crises are showing us, everything is quite fragile.

* Advanced smart technologies and concepts will help us
to become less dependent on equipment, people and
materials and make us more agile

* Assessments like
— Singapore Smart industry Readiness Index
— Manufacturing Capability Maturity

help to identify our strong/weak 'spots' and
to create a plan!

It is about people: communicate and collaborate!
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