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Digitalization is hard...

e Less than 1% of urea
plants are running as
Cyber-Physical Systems

e BUT ~90% have DCS in
place
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LIGHTS-OUT e /o
FACTORIES Look Like

Unlike traditional factories true .
lights-out manufacturing refers &N

to factories that operate
completely autonomously.

Fully automated No human presence  Can operate 24/7

Though it sounds like a dream, lights-out factories are
the Industry 4.0 future that’s already in action.
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As costs continue to decrease
while digital capabilities increase,
the implementation of lights-out
factories is expected to surge.
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Digitalization doesn’t
have to be hard...

With the rollout of 5G and improved
digital capabilities, Industry 4.0 is
becoming a reality for more industries.

Projected Industry 4.0
market size by 2028,
up from $116.1B in 2021.

Source: Fortune Business Insights
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Grounded Theory

* Emergence of relevance
.... instead of looking for
validation...

e Cognitive barriers
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Risk aversion

Kahneman & Tversky's
(1979) prospect theory.
how people assess
decisions under
uncertainty:

A VALUE FUNCTION THAT IS:
concave for gains

convex for losses

and steeper for losses than for gains
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Enablers

Increased Production &
Plant Optimization

Increased Safety SHE

Reduction of Failures,
Prescriptive &
Predictive maintenance

Lower Consumption of
Raw Materials

Efficiency &
Acceleration

Feasible ROI

Lower Maintenance
Costs

Environmental
Regulations

Lower Strain on the
operations staff

Moral Obligation

Market Driven
Developments: Al , 3D,
VR, AR, Drones, Smart

Sensors, Mobile Devices

Competitiveness vs.
Collaboration with Peers

Customer Value
Proposition & Digital
Farmer

Increased Commitment
Suppliers & Novel
Partnerships

Digitalization of the
Supply Chain

Internally Driven
Digitalization

Modernized Operator
Work

Internal IT & OT
Knowledge

Improved Quality of the
Product

Strategy & Management
Support

Training & Knowledge
Transfer

Trust in Digitalization

Closed-loop
Optimization & Remote
Monitoring

DCS & Advanced Process
Control

Digitalization as
Necessity

Improved IT Security,
e.g., Private Cloud
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Why Would YOU Digitalize?

D




Barriers

Lack of Plant
Design Enabling
Digitalization

IT Safety
Concerns

Complexity 14.0

Ownership

Lack of Suppliers
and Reference
Cases

Inadequate
Standard Tools

Lack of
Persistence

Lack of Resources
in a Small
Company
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Lack of Trust &
Change
Management

Loss of Skills to
Digitalization

Lack of Mngt
Support

Too Big to
Digitalize

Lack of
Understanding
ROI

Role of Engineer

IT and OT
Together

Lack of Info in
Non-English

Low Margins,
Low-cost &
Volume Driven

Infrastructure for
Data

Lack of
Digitalized
Competitors

Lack of
Information

Mediocre Benefit
of Digitalization

Data in Cloud &

Standardization Supplier Power

Lack of Customer
Demand to
Digitalize

Mindset on Data

Awry Digital Lack of Digital
Initiatives Skills




Barriers

Lack of IT and OT

Together

Suppliers and
Reference Cases

Lack of Digital
Skills
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Why Would YOU NOT Digitalize?:

Lack of
Suppliers and
Reference Cases

IT and OT
Together

Lack of Digital
Skills
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Defeat risk aversion

* Small steps
- e.g. Pilot Project

* Training
e Collaboration
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Reap digitalization
benefits

This is the world where we are

all going to WIN together...
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