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Industry 4.0 vs Pharma 4.0

PHARMA 4.0

. Continuous Verification

10T Electronic Logbook
4 . Built-in Data Integrity _ \

/ Cyber Physical Systems Line Clearance \
/ A
r/ \\

| AL/ML Complete Removal of Paper SiEn S \

‘ Edge Computing Integrated“‘ Planning and Tra‘ining Predictive Quality \

Clean Room Monitoring

CUENLSET AT e Preventative and Predictive Maintenance

\ Emergent Control Single-Use Kitting /

Smart Environment Monitoring

Predictive Analytics Process Visibility

~ Seamless Compliance

Manufacturing Applications Training in Compliant Facilities
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Pharma
4.0

Pharma 4.0 Benefits

Improved Compliance

Better Planning Capabilities

Enhanced Connectivity

Seamless Audit Trails

Smarter, Faster Manufacturing
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The Future of Manufacturing
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The Approach to Smart Manufacturing
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The Future of Manufacturing
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What is Digital Transformation?

Digital Transformation is NOT just about
the Digital.

@ % &

It is about the Transformation of the
Business Value Proposition, Organizational
Process and People.

By leveraging on the Potentials of Digital
Technologies.
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5 Pillars of Digital Transformation

PROCESS
Improvement

Continuous
improvement to
the way the
work is done

VALUE Proposition
Mission and Vision

LEADERSHIP
Philosophy

Management
System

PEOPLE
Development

Sustainable
improvement
in the capability

of the people

DIGITAL Technology Deployment

Horizontal and vertical integration of processes
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Digital Transformation - DTI Methodology

Wl Digital
Transformation &
nnovation™

| 3. Identify |

2 Unde

Nnd I TRANSFORMATION

|1 Determine

+ BUSINESS STRATEGY &
OBJECTIVES

1.1 Determine AS-IS
business model

1.2 Determine TO-BE

value propositions

1.3 Review competitive gaps
1.4 Determine business
objectives

AREAS

ACTIVITY LANDSCAPE &
SYSTEM ARCHITECTURE

= [z
2.1 Understand current activity
map (VSM/SB)

2.2 Understand AS-IS system
architecture

2.3 Index AS-IS digital maturity

3.1 Identify hotspots
3.2 Identify transformation
areas

4. Generafte

INITIATIVES, NEW ACTIVITY

LANDSCAPE, & SMART
ARCHITECTURE

4.1 Generate initiatives

4.2 Generate future activity
map (VSM/SB)

4.3 Generate (SMART) TO-BE
system architecture

4.4 Index TO-BE digital
maturity

4.5 Generate TO-BE business
model
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ACTION
PLAN

5.1 Develop action plan and
budgets

5.2 Track performance (busi-
ness target + digital maturity)




Digital Transformation - DTI Methodology

1. Determine

ACTIVITY LANDSCAPE &
SYSTEM ARCHITECTURE

BUSINESS STRATEGY &
OBIJECTIVES

Review

Business Model
Business Objectives
AS-IS Value Stream Map
AS-IS System Architecture
Hotspots & Transformation Areas
Hotspot Clustering - Corporate/ASTAR Solution

2.1 Understand current activity
map (VSM/SB)

2.2 Understand AS-IS system
architecture

1.1 Determine AS-IS
business model
1.2 Determine TO-BE

value propositions

1.3 Review competitive gaps
1.4 Determine business
objectives

Singapore Institute

o Manufacturing
Technology
SIMTech

2.3 Index AS-IS digital maturity

3. Identify

TRANSFORMATION
AREAS

3.1 Identify hotspots
3.2 Identify transformation
areas
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ACTION

4. Generate 5.1
INITIATIVES, NEW ACTIVI
LANDSCAPE, & SMART

ARCHITECTURE

Recreate

DX Roadmap
Initiative Visual Management

4.1 Generate initiatives

4.2 Generate future activity
map (VSM/SB)

4.3 Generate (SMART) TO-BE
system architecture

4.4 Index TO-BE digital
maturity

4.5 Generate TO-BE business
model

5.1 Develop action plan and
budgets

5.2 Track performance (busi-
ness target + digital maturity)
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Digital Transformation - DTI Methodology
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BUSINESS STRATEGY &
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Business Model 4-D Challenges To-Be Business Model

Section 14 Determin

- Worksheat 1e - Busine:

1.1 Determine AS-IS
business model

1.2 Determine TO-BE

value propositions

1.3 Review competitive gaps
1.4 Determine business

objectives Business Objectives
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Digital Transformation - DTI Methodology

Section2.1 Understand curreat activity map
Worksheet 22 - Current activitymap

Digital VSM, AS-IS
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ACTIVITY LANDSCAPE & As-Is Digital Value Stream Map

SYSTEM ARCHITECTURE
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Digital Transformation - DTI Methodology

Section 3.1 Identify hotspats
Worksheet 3a - Current activity map [Hotspot)

Objective - TPC reduction
" Ovehend et 5o

e O s Value StraamMap Hotspots
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3. Identify

TRANSFORMATION As-Is Digital Value Stream Map Hotspots

AREAS
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Section 3.1 Identify hotspots B
Worksheet 3~ AS1Ssystem architecture {Hotspot) System Architecture, AS-IS

Sustem Avchitecture

Supply =
Chain
Level

Enterprise
Lovel

3.1 Identify hotspots

o As-Is System Architecture Hotspots .

Floor

Level
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Digital Transformation - DTI Methodology
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Strategic Initiatives To-Be Digital Value Stream Ma

Section43 C
Worksheet 4c — TO-BE sys

hicec Facility C ivity / isati Varston] o
System Architecture

Dste:| 05 Juna 2023

Supply
Chain
Level

4.1 Generate initiatives Enterprise

4.2 Generate future activity tovel -
map (VSM/SB) To-Be System Architecture Hotspots

4.3 Generate (SMART) TO-BE

system architecture sop

4.4 Index TO-BE digital Level

maturity Physical

4.5 Generate TO-BE business Jraciity {1
Control

model Level
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Digital Transformation - DTI Methodology
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The Future of Manufacturing
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Workforce 4.0
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Transition of Industry 4.0 to Industry 5.0

Industry

Human Capital IS NOT a Core Value

I Human Capital IS a Core Value I

Industry 5.0

wﬁ' ——— Copyright © Singapore Institute of Manufacturing Technology /
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Benefits of Industry 5.0
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Improved Reduced cost
safety and due to resource
well-being efficiency

Benefits Empowered

workers remaining
incontrol

Competitive
edge in new
markets

()
K

Adapted Competitive industry
training for by attracting
evolving skills best talent

Source: PROACTIONE) + i UTrakk
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Digital Transformation Goes Beyond Technology
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CREATING GROWTH,

Digital Transformation Overview

Technology Implementation

. : Verified Proof of
Projects
Concept

Managing Change

Workforce Development
Peopl Workforce 4.0
eople Competency Plan

Managing Transition
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4 P's for Managing Transition
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Why Are We What Will It How Will We Get
Doing This? Look Like? There?

What Is It for MIE

~ #
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Champions

Those who
passionately
support the change

\

J
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A

Agents

Responsible for
hands-on execution

and cultivating
organizational
support

N

N\

S

Sponsors

Decision-makers
with the power to
allocate necessary

resources

~

Source: Managing Transition — William Bridges
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PEOPLE Development — Workforce of the Future

Adaptive Skills Technology Skills
An ability to navigate and influence A knowledge and mastery of
change and solve complex problems -0 new digital skills and programmes

) —)

Ready W, Better Relevant
for New Better Welfare with New
Jobs WAL Skills

a Y

) S— ) —

Resilient
to New
Better

Technical Skills Ways of work
Job-specific knowledge skills Workin g LCH =

e arl

. -

M5
o0

Source : Manufacturing Workforce 4.0
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System Design on Workforce 4.0
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Competency Development of Workforce 4.0

—[ Adaptive Skills ]

) Knowledge

Transfer

{ Technical Skills ]

Office
) Programmes

4[ Technology Skills ]
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Categories of Industry Training Programmes Transfer

\_

Enterprise-Level Transformation

» Operation Excellence
« Business Transformation
 New Product Innovation

/

Cascading enterprise plan &
priorities down to people

A 4

()

+ Digital Manufacturing
* Industrial Sustainability
* Product Design & Soluti
 Industrial Automation

* Mechatronics
+ Additive Manufacturing
» Advanced Welding

Technology / Capability Deep Dive \

* Precision Measurements & Characterisation

\k » Advanced Surface Engineering //

oning

Knowledge

Office

Target Audience:

+ (C-Suite

+ Management Team

« Change Makers (e.g. Productivity
Champions, Digital Champions, etc)

Target Audience:

+ Management Team

« Change Makers (e.g. Productivity
Champions, Digital Champions, etc)

« Tech / Capability Users (e.g. Engineers,
Specialists, Supervisors, etc)

35
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1. Enterprise-Level Transformation

Operation Excellence
F

» Lean (Point Kaizen)
» OMNI (System Kaizen)

Aim: Streamline processes and
minimize waste

( Business Transformation

> Digital Transformation &
Innovation (DTI)

Aim: Develop a business transformation

\_

Overall business
& system level

~

J

roadmap

» Automation Assessment &
Adoption

» Green Compass (Sustainability
focused)

Assessment

Aim: Develop more detailed initiatives
related to specific domains (e.g.
automation, sustainability, etc)

Domain-specific

Knowledge

Transfer
Office

New Product Innovation
@

Product & Tech
Roadmapping
» OTR/STORM

Aim: Develop a long-term product &
innovation roadmap

36
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2. Technology / Capability Deep Dive

Knowledge

Transfer
Office

Digital Manufacturing

o— ®
Shopfloor
> Connectivity for Visibility & RS
Decision Making
» Data Mining
» Real-Time OEE
» Predictive Maintenance
» Improve Quality Monitoring
and Management Through
Digitalisation
Enterprise
> Digitalisation of Business [EESRE
Process Workflow
» Production Planning &
Scheduling
» Inventory Management
Supply Chain
Planning
» Machine Learning for Suppl Tools

Chain Analytics & Operations

Industrial Sustainability
@ ®

Sustainability
> Carbon Footprinting throug Tools

Life Cycle Assessment

» Smart Energy Management for
Sustainability

» Smart Waste Management for
Sustainability

» Design for Sustainability

.Product Design & Solutioning

Product
design &
prototyping

» Understand Design Thinking

> Apply Design Thinking

» Product Design Innovation &
Fabrication

Industrial Automation

. of automation solutions
> Apply Robotics for

Manufacturing Automation

» Automation Components and
Systems for Advanced
Manufacturing

» Control in Automation Systems

» Automation Design and
Simulation

Precision Measurements &
Characterisation

Vs

... and Many More! ]

| &
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» Engineering Optics and Optical
Measurements

> Dimensional Measurements
and Metrology

> Materials Characterisation

37
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5 Pillars of Digital Transformation

VALUE Proposition

Mission and Vision

PROCESS LEADERSHIP PEOPLE
Improvement Philosophy Development
Continuous Management Sustainable

improvement to System improvement
the way the in the capability
work is done of the people

DIGITAL Technology Deployment

Horizontal and vertical integration of processes

Source: Adapted from
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Final Thoughts
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Not WHAT But

Not KNOWING But

| Not THEM But
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Essence of Fool-proofing Human Capital

plement

Jptimal Synergy
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