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HOW IT ALL STARTED

2nd Revolution
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systems for
Automation.

1970

Water and steam
power engine

1784

18 O g——s’/ >

Mass production
using electrical
energy

1st Revolutlon 3rd Revolution

www.incose.org/symp2022

Clou deptg &
)/n,

Use of loT and
CPS

5th Revolution




IMPACT OF INDUSTRY 4.0 IN MANUFACTURING @il-'\i"
"y

Smart services Smart machine
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Smart factory developed in the industry 4.0. (Brettel ef al, 2014). ~ Smart production




IMPLEMENTATION REQUIREMENT g

Industry 4.0 - Technological pillars

Infrastructure and broadband Cybersecurity
Cognitive Cloud
Computing ‘% Computing

RFID .\\
technologies | RFID

(3 Electricity
Internet

Machine
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of Things Technology To Machine
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Proposal of automation solutions architecture for industry 4.0 (Saturno et al, 2017
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MANAGEMENT IN INDUSTRY 4.0

Managing technologles
Quick adaptation
Systems thinking

Data management
Technology design
Management Programming
Leadership Emotional intelligence
Reasoning
Complex Problem solving
Active learning

0 Management of
complex systems

Abilities

SYSTEMS ENGINEERING IN COMPLEX WORK ENVIRONMENT
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CASE STUDY: FCMG, SOUTH AFRICA fgys

The experience of an engineering manager

Before industry 4.0 With industry 4.0

Automation and
@ digitization of

processes

Seamless data

integration with
J improved efficiencies

Launching new
products within two
months with reduced

costs
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Manual work with
nonvalue adding
activities

Human error and
high production
costs

Launching new
products within 6
months




CASE STUDY: FCMG, SOUTH AFRICA fgys

The experience of an engineering manager

1. Business case based on

Implementation (Y [nvestment production line

2. Purchasing new technologies

1. Skills assessment
“But our factory was running 2. Training and upskilling leaders
inefficiently such that our global team and employees on new
was looking at shutting it down. This technologies
is how bad the situation was. So, we 1. Resistance from employees
had to go into a big saving initiative 2. Lay-off

3. Changes in roles and
responsibilities

not only for saving costs but for
saving our factory and saving jobs”

1. Understanding the
why

2. Coaching and training

3. New ways of working

INCREASING EFFICIENCIES

www.incose.org/symp2022 7




CASE STUDY: FCMG, SOUTH AFRICA &

The experience of an engineering manager

« Controlling machines remotely
@ Impact on Continuous learning and Apply more intellect
roles and upskilling Managing smart
responsibilities Accurate data and increased Gaieled
Impact on efficiencies * Increased production
ducti Production cost reduction and innovation
production Reduction in innovation cycle time
3 ) Impact in the
workplace
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CASE STUDY: FCMG, SOUTH AFRICA &

The experience of an engineering manager

« Managing processes
+ Data mining Software engineering skills

* Project management Programming

Finance Broad engineering skills

Robotics engineering  Economics
Accounting

~ JCompetencies
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SUMMARY

MANAGING INDUSTRY 4.0

Key objective

Key outcomes

Implementation

Impact of new

technologies

Data collection at one point using
technologies

Increased production efficiencies through
automation and digitization, high
investment costs, and low production cost

Preparedness assessment (labor, technology,etc),
training, investment strategy

Digitization, automation, high innovation, real
time data, interconnection of processes.

Management
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Labor reduction, managing output, less production space, more
efficient and productive, changes in roles and responsibilities,
skills, increased complexity

Lifelong learning, algorithmic management, remote,
high skilled labor and technology, managing
technology, end-to-end management
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