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Introduction



Digitalization
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Innovation based on
digital technologies

Industry 4.0

Innovation based on
digital technologies

in industry




igital vs Real
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Binary model vs unexplored complexity
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Robot vs Human




Artificial vs Real Intelligence

Data structures and
algorithms for specific
applications ...

... Vs biocognitive,
creative and knowledge
development capacities




Nobel Laureates per 10 Million Population

354

15+

104

r=0.791
P<0.0001

“there is a less than one-
in-10,000 probability of
getting results like these if
no correlation exists.”
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The ongoing
digital transformation



The enabling digital technologies
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Industry 4.0: the 4° industrial revolution
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Mechanical production Mass production assembly Automated production intelligent production
Equipment powered by lines requiring labor and using electronics and IT incorporated with loT, cloud

steam and water electnica! energy technofogy and big data



The CIM Innovation (1970}
“Computer Integrated Manufacturing”

GLOBAL £ ™
EDITION '

"CIM is the total integration
of the enterprise through
data and ICT together with
new business and human
resources organizational and
management methods”
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The Industry 4.0 Innovation (2011)

The platform Industry 4.0 has as objective to enforce and
maintain the leadership of Germany in the manufacturing
industry.

Bundesministerium Bundesministerium
far Wirtschaft fir Bildung
und Energie und Forschung

LINDUSTRIE4.0 *




World Economic Forum (2015):
Digital Transformation Initiative

“The Digital Transformation Initiative (DTI) - Launched in 2015 - offers
uniqgue insights into the impact of digital technologies on business and
wider society over the next decade.”

WORLD
ECONOMIC
FORUM

" COMMITTED TO
IMPROVING THE STATE
OF THE WORLD




The ongoing national 14.0 programmes
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Actual Hype: Al

Gartner Hype Cycle for Emerging Technologies, 2016
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Actual Hype: Al

Gartner Hype Cycle for Emerging Technologies, 2017
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Expoctations
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Actual Hype: Al

Hype Cycle for Emerging Technologies, 2018

Deep Neural Nats (Deeg Leamng)
Carbon Nantue

Piateaan wil be reached i
@ Iess than 2 years
. 2o 5years

@ 510 yeans

AN\ e than 10 pars

Biochips

Smat Werkspae
Bran-Congutes Blarfaoe
Artoaomous Mot Antols
Smarl Robels

Do Newwd Network ASK s
Al PyaS—

Cuantam Computng

Yol Assistanks

Shioon Amde Battenes
Slockshain

Volimetrs: Displgs Connected Home
Sel- ey System Techaokgy
Comeersationai Al Platiorm
fiteaomous Diving Level S

Ausenomows Driving Level 4

Mond Really

Edga Al

Blecictan for Data Sacunty

Newoaiorphic Hardware
A\ Homian Auguantalion
Knewiecge Liapes
AN AD Printing

Artfcal Generdl Intehioence

) , Awgmentad Reaiity
Smart Dugt /A

/N Flying Autonorsons Yehicks

N Buolech — Culwred o
Aitificiad Tessue

Time

gartner.com/SmarterWithGartner



The new national Al strategies

Artificial Intelligence Strategies

April: First  April: UK May: White May: June: Towards  Fall 2018:

March: Pan-  May: Al October: December: January:  March: Al at
Canadian Singapore Al Strategy Finland’s Al Budget for Al the Service  Workshop Al Sector House Summit Sweden’s Al an Al Strategy EU’s Al
Al Strategy Announced 2031 Strategy Taiwan of Citizens  for Strategy Deal on Al Strategy in Mexico Strategy
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Technology Generation Three-Year Blockchainand Strategy for France’s Al Communication Australian R&D National Germany’s Al
Strategy AlPlan  Action Plan Al Task Force Digital Growth Strategy on Al Budget Strategy Strategy for Al  Strategy
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Coming soon ... Society 5.0!
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Coming soon ... Society 5.0!

Economic and
social innovation

by deepening of
Society 5.0
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End of Latter half of From

13,0008C the 18thcentury ~ the 20th century the 21st century

Source: Prepared based on materials from the Japan
Business Federation (Keidanren)



It will be a fast but long transformation
2015 2020 2025 2030
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Business Planning & Supply Chain
Level4 (ERP, SCM, TMS, WMS)
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Operations Management
(MES, EAM, APC, EMI, PLM)

Information
Technology
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Monitoring and Control
(DCS, SCADA, Process Safety, RPO)

Manufacturing data acquisition
(PLC, HIM, Machine Control)

Operational
Technology

Sensors and instrumentations
(Motors, drives, Pump, Valves,
Compressors, Robotics) e




Innovations



Marketing and sales: consumer interaction
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Products and services: customisation




Industrial processes: digital and flexible




Logistics and value chains: on demand
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Business models: consumer centric

Personalised products On demand production At home delivery



Impacts



Impact on global economy:
world GDP redistribution

Economic history of China and other major powers Non-Asian ancient
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Source: "Statistics on World Population, GDP and Per Capita GDP, 1-2008 AD", Anqus Maddison, University of Groningen.



Impact on customers:
satisfaction, well being and health

/4




Impact on the environment:
- consumptions and emissions, + sustainability

Manufacturing Transportation Product Use
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Towards smart cities and regions?
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Impact on industry and value chains:
networked production with urban factories
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Impact on retail and shops:
experience and service providers




Impact on jobs?




Will machines do everything?

obot for Tomorrow's Service Industry and Ho mes
Communication Android
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Impact on workers:
comfort, safety, health
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Impact on workers:
reliability, effectiveness, information




Impact on workers:
quality of life and diversity

- v
‘“ ™ 3 4 :
. e ) | | W L 4 ;bﬁ
! T\ ¢ o~




New jobs

New products and services development:
design, new materials, electronics and IT,
aftersales, end of life

Marketing, trading, e-commerce and
customer relationship:
internet, social, loT

Machine tools and production systems
development: automation, cloud, robotics, additive

Digital platforms and tools for industry: Al, Cloud,
Web, Big Data, Data Mining




Map of future jobs

ROBOTICS
COMPUTING

SPACE SCIENCE ENERGY & THE ENVIRONMENT

Asteroid
exobiologists

miner
Alternative
Space gy 50 YEARS
Ubiquitous com- clinicians developer
puting developer
Data centre Space tourist e Sustainability
technicians pilot Civilian consultant
INTERNET drone controller 25 YEARS
Shale gas
Personal brand IT security engineers Image
consultant
SOC'AL MED'A manager consultant Parsonal
Digital image MAP OF NOW fitness trainer HEALTH
consultant o ~
e coac
FUTU RE JOBS Dietician/
nutritionist Clinical
Cytogeneticists
/varar Professional NOW Biomedical
developer
gamer Digital Compliance Engineer s
marketeers professional co?a:';::l':t .
ADVERTISING
25 YEARS G e
yotherapists
Architectural teacher MED'C'NE

visualiser

50 YEARS BUSINESS

ENTERTAINMENT TEACHING THE ELDERLY



New Skills (WEF)
Top 10 skills

in 2020

Complex Problem Solving
Critical Thinking
Creativity

People Management
Coordinating with Others

Emotional Intelligence

Judgment and Decision Making
Service Orientation
Negotiation

COONOO A WN =

Cognitive Flexibility

in 2015

Complex Problem Solving
Coordinating with Others
People Management
Critical Thinking
Negotiation

Quality Control

Service Orientation
Judgment and Decision Making

Active Listening
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Creativity



Impact on Jobs: some notes

“Once the machines will advance enough, there will be no
need for human workers any more”

First Book, Politics, Aristotele, 440 a.c.

111111

Technological unemployment (1930):
an historical concern ... still not occured!

Population (Billions)
N W B WO N O
Employment (Billions)

“50% of jobs will be %" ,
replaced by automatic ¥ | B 8
and digital solutions” &‘ N i
- v =4

“65% of 12-aged teen agers will
' have a job still not existing today”




Conclusions



The three dimensions
changing the future of work

W Workforce

Technological advancements
enabling new models for
interaction between companies,
employees, and customers

Talent category

Work © Workplace

What work can be
automated?

Increasing automation,
cognitive, and Al technologies
over the next 10 years

Rethinking combinations of
talent, technology, and
workplace

Automation level o e Physical proximity

/\ Current work options /\ Future work options



Challenges for regions

Create and attract talents

Launch and connect research and technology centres
Provide attractive conditions for workers and companies
Integrate such three ingredients through innovation and
entrepreneurship programs involving and networking all
related stakeholders

... in your strategic sectors and niches!




The crucial role of research & education

Continuing education
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“Your task is not to foresee the future, but to enable it!”
Antoine de Saint-Exupéry (1900-1944)

Thanks for your attention!

Prof. Dr. Emanuele Carpanzano
Director of the Department of Innovative Technologies
University of Applied Sciences and Arts of S_thern Switzerland
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