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DIGITAL TRANSFORMATION
DEFINITION

A process that aims to 1improve an
_entity by triggering significant

changes to 1ts properties through

combinations of information,

computing, communication, and

connectivity technologies (Vial, 2019)
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A recent study by BCG, 1n partnership with ASQ
and Deutsche Gesellschaft fiir Qualitat (DGQ) on
the application of Industry 4.0’s advanced digital
technologies to enhance traditional best practices
in quality management (Kipper et al, 2019)

X P

Digital technologies can help improve quality in
various ways:

Monitor processes and collect data in real time

Apply analytics to predict quality issues and
maintenance needs

Digital tools enable people to do their jobs faster, 18
better, and at reduced cost



QUALITY 4.0

TRADITIONAL
QUALITY

Technology 1s only one piece of a broader quality
transformation that must also focus on people and
skills:

Soft skills (such as change management, communication,
and teaming) as the most critical skills for success

Analytics and big data skills

Companies rewarded not only with lower defect

and failure rates but also with competitive
advantage in the form of greater customer 19
satisfaction and improved operational efficiency



EXHIBIT 2 | Quality 4.0 Has Many Applications at Each Stage of the Value Chain

Top use cases selected by survey participants o
Centralization of

quality data

End-to-end quality
e—— management system

Pick by light

Glove equipped with
barcode reader /

Quality cost
transparency

Agile product
development

Usage pattern data
Advanced analytics Supplier

to support decisions performance
dashboards

Integration of

supplier quality Predictive quality
data and analytics —® Warranty management [ ®

Machine-vision enhanced with loT

quality control and analytics

Digital SOPs on Remote qgality

touchscreen for diagnosis for

manual assembly customer support

B raD Procurement I Manufacturing B Logistics and sales [l Service and after-sales B Cross-functional

Source: Quality 4.0 survey by BCG, ASQ, and DGQ.
Note: loT = Internet of Things; SOPs = standard operating procedures.
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COMPLEMENTARY SKILLS

“Our conceptualisation of high-tech T-shaped skills
primarily focuses on programmes, projects and
curricula that combine high-tech skills with specific
complementary skills” (EC, 2018)

2 Quality,
risk & safety ment& Bnm:

6 Emotional
intelligence

N\

1 Technical

o
%)
t""‘
[ ]

g competences

related to practical
subjects based on
scientific
principles (e.g.
characterisation,
gystems
integration,
mathematieal
modelling and
simulation, top-
down fabrication
ete.)

competences
related to quality,
risk & safety
aspects (e.g.
quality
management,
computer-aided
quality assurance,
emergency
management and
response,

industrial hygiene,

risk assessment
ete.)

competences
related to
management,
administration, [P
and finance (e.g.
strategic analysis,
marketing, project
management, [P
management, deal
negotiation skills
ete.)

competences
related to
interpersonal
communication
(e.g. verbal
communication,
written
communication,

presentation skills,

public
communication,
virtual
collaboration etc.)

ability to operate

with own and other

people’s emotions,
and to use
emotional
information to
guide thinking and
behaviour (e.g.
leadership,
cooperation, multi-
cultural
orientation, stress-

tolerance, self-
control etc.).

ability to consider
the ethical impact
of job tasks and
new technologies
and applications
on society.




WHAT IS INDUSTRIAL ENGINEERING?

Industrial engineering is concerned with the
design, improvement and installation of
integrated systems of people, materials,
+ 1nformation, equipment and energy. It draws
... upon specialized knowledge and skill in the
' mathematical, physical, and social sciences
_ together with the principles and methods of
engineering analysis and design, to specity,
predict, and evaluate the results to be

obtained from such systems.

Institute of Industrial and Systems Engineers, 2019
25




IE KNOWLEDGE AREAS

. Work Design & Measurement

. Operations Research & Analysis

. Engineering Economic Analysis

. Facilities Engineering & Energy Management
. Quality & Reliability Engineering
Ergonomics & Human Factors

Operations Engineering & Management

Supply Chain Management

© 00 3 O O &~ W N

. Engineering Management

10. Safety

11. Information Engineering

12. Design and Manufacturing Engineering

13. Related Topics

13.1. Product Design & Development 26

13.2. System Design & Engineering
(IISE, 2019)



IE CURRICULUM ENHANCEMENT

Data science and advanced (big data) analytics
Advanced simulation and virtual plant modelling

Data communication and networks and system
automation

Novel human-machine interfaces

Digital-to-physical transfer technologies, such as 3-
D printing

Closed-loop integrated product and process quality
control/management systems

Real-time inventory and logistics optimisation
systems

(Sackey & Bester, 2016?';’7
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