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Today’s Technology Enablers of Industry X.0 (4/5/6)

Computing power & miniaturization E 3D printing (Additive manufacturing)

Q Cloud Computing, Storage, & Analytics @’3 Robotics (Autonomous)
@ Web Speed

j‘éﬁ, Virtualization, Dockers, Containers

Artificial Intelligence & Machine learning
= Mobile computing

@ Embedded sensor technology

Low bandwidth, low power, secure communications (loT)
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14.0 design principles is4)
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Interoperability Virtualization
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Hundreds of models representing change 1SA)
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Cyber Physical Systems

» Self Configure
» Self Adjust
 Self Optimize
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5 Functional
Layers

Attributes

Mechanization, Mass production,
water power, steam  assembly line,
power electricity

Cyber Physical
Systems

Computer and
automation

* Data correlation
* Degradation & Performance prediction

* Plug and Play
* Tether free communications
e Sensor networks

1 Smart connected
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9 Pillars of Industry X.0 (1sA)
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" 65% of the nation’s consumable goods are

trucked to market
" Driver shortages are totaling 50,000 &
expected to reach over 250,000 by 2022.

= New generation doesn’t see truck driving as a career option

» Significant deaths due to driver fatigue 1s increasing regulation

= Of the 700B income annually; 50% goes to the driver
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The Digitalization of Transportation

nuiltiple trucks

Autonomous Trucking
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Every Vertical industry will benefit differently @
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The Miracle recovery

POST WORLD WAR II RECOVERY
IN THE AXIS POWERS

— Japan industrial production (LHS) —— German exports (RHS)

Index Millions of dollars
250
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Down to 27%

150

100
50

0! - i L0
1944 1946 1948 1950 1952 1954 1956

an Largest Economy
In 10 years

Resilience of the Japanese people
Highly disciplined culture
Edward Deming

US offered the latest technology to help rebuild

ANANE NN




Brownfield VS Greenfie

» Legacy technology Latest technology advancements
* Not Cyber Physical » More likely Cyber Physical

* Less efficient Greater operational efficiency
* Time to market is fixed Faster time to market

» Customization is expensive Easier customization

» Supply chain less optimized Optimized supply chain

» Longer development life cycle Shorter development life cycle
» Culture has to be transformed Culturally prepared




Brown vs Green - What’s the big deal?

Brown vs Green

* Legacy technology

* Less efficient

* Time to market is fixed

» Customization is expensj
*» Supply chain less optir

* Customer focus tendg

* Longer developmenj

* Culture has to be tj

l ; ; { " ".":. ‘ ! Sy . 1 ‘

e India

. Developed countries . Developing countries . Least Developed Countries . Data unavailable Classifications by the IMF and the UN




STEM Graduates (1sA)

s

» Global talent poolin 2030 By 2030, China and India
m,u..\.!es.f‘&._,d year-olds with tertiary degree across OECD and G20 countries W|” aCC()un t f()r more than

s 60% of the OECD and
G20 STEM graduates
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Including BRIICS
countries as a whole Brazil,

the Russian Federation, India, Indonesia,
China and South Africa)

all STEM graduates

Sowrce DECD (2015). Educabon Indicalors in Focus N° 31 | Pictune  Shutterstock
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Connecting the dots.... (1sR)

“The Miracle Recovery”

Leading up to WWII

Down to 27% e\ o
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. Less efficient Green vs Brown....what's the big deal?
» Time to market is fixed

» Customization is expensive

» Supply chain less optimized

* Longer development life cycle

* Culture has to be transformed

STEM graduate projections

) & Global ta!ent pool in 2030 By 2030, China and India
R S will account for more than

60% of the OECD and G20
STEM graduates

[l Developed countries ] Develop ri ilml mmnmnmmmumm

Including BRIICS countries

as a whole (Brazil, the Russian
Federation, India, Indonesia,
China and South Africa)

all STEM graduates

Economic Co-operation and

(Organization for
Development (OECD)

- ] @oeco




Who's prepared for digital?

DIGITAL ADVANCEMENT BY SECTOR

Professional services
Finance/insurance

igitization Digital Digital
of work capital spending
deepening on workers

Market  Business inter- Trans-
making processes actions  actions

Energy & Water Automation Conference | 5-8 August 2019 | Orlando, Florida, USA | OMNI Championsgate Resort
© 2019 by the International Society of Automation (ISA). All rights reserved. No part of this work may be reproduced, stored in a retrieval system, or transmitted in any form or by means,
electronic, mechanical, photocopying, recording or otherwise, without the prior written permission of the publisher.

Digital Digital
asset  spending
stock

Harvard
Business
Review

l McKinsey & Company




Who'’s prepared for digital? (1s8)

Harvard
DIGITAL ADVANCEMENT BY SECTOR Low digitization I 11l High digitization Business
SECTOR LABOR USAGE ASSETS ALL Review
" /| [ [ [— i
Media [ — —— — McKinsey & Company

Professional services
Finance/insurance
Wholesale trade

Oil/gas

. Utilities
Lagglng. .. Chemicals/pharma

< sl : Basic manufacturing
Digitization of Mining
Work Real estate

Transport/warehousing IR SRR SRR .
—

er:.
Government -r
Health care _
Hospitality _
Construction | _
Agriculture/hunting

Asset intensive
but low 1n
. digital maturity

Entertainment/rec

Digitization Digital Digital Market  Business inter- Trans- Digital Digital
of work capital spending making processes actions actions asset  spending
deepening on workers stock
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Reducing workforce errors

Distribution of unscheduled
Shutdowns and Slowdowns

What is your biggest cause of quality issues?

22%
Process 33%

Workers not Inexperience of Insufficient Inability to tie quality
adhering to designed  new line workers process time records to specific
processes products

36 O/D | J
Equipment |
84%

Source: ASM Consorfium
Cited by: ARC "Why we need a better approach to procedural
automation” Larry O'Brien, September 2010
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Options changing the game
Operating budget friendly — no need to capitalize

Perpetual $ Subscription Candidates:

Predictive Analytics
Condition Management
Process Historian
Downtime/OEE

MES

Recipe Management
CMMS/APM

Hybrid

Subscription ,

N
O O O O O O O

1) Full Cloud
lioT devices are direct-connected to and
operated from the Cloud (any modules).

Full Cloud Hybrid On-premise
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Bottom line... (1sR)

L% .

* Change 1s under way
" Most industries have to adjust to stay competitive S

= Diagital focus 1s trending toward increasing operatlonal efficiency Eﬂrough:
= Better management of assets T B S
=  Optimization/Digitizing work Co A Ol o
= Lowering cost of ownership = = =S
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Digitization in Municipalities

National Association of Clean Water Agencies (NACWA)

“Digital Utility of the future”

“Technological advances in Cloud computing and communications,
coupled with analytic capabilities are enabling clean water utilities to
better use the data they already have to: i

DIGITAL UTILITY

* Reducing Operational Costs ] OF THE FUTURE
 Managing and Mitigating Risks ‘

* Enhancing the Customer Experience

* |Improving Financial Execution
 Optimizing Asset Performance and Uncovering Hidden Value.
* Maximizing the Engagement and Efficiency of Employees

* |Integrating Water Quality, Policy and Performance”
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Map out potential benefits 1sA)

Not you?

Autonomous Trucking
The Digitalization of Transportation

= e w- o Could be you...

YR\ con

Reduce Operating ™ /o *™" |de M>m =

cost by 45% mm\“i“/&m_- - C@ - . Waste Water Treatment
= | @ '
Sy i
Should be you...

* Reduce Risk
« Excursion prevention . g =
* /Reduce Operating cost

* Increase customer satisfaction
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Why map out potential benefits Getin the game.... 1S

(

Benefits: Expands our thinking

* Create a vision & purpose for stake holders on a single page
* Establish leadership & strategic thinking

* Align | Prioritize | Focus

« Evaluate benefits & impact ($$ & soft impact)

* QGet off the sideline & get in the game...

Autonomous Trucking
The Digitalization of Transportation

Reduce Operating i
cost by 45%
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Setting the Standard for Automation*

Thank you
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