Impact of Digitisation, Key Strategic
Technology Roadmaps and Importance of
Edge Computing
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History (1980s-2012)

US Army Lasers Concorde Engine Control Tornado Engine Control

ESA Columbus Project 743D Radar EMPAR Radar
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Technology and Innovation Radar

Agriculture

Introduction
Barriers to Uptake

» Arable Farming

» Livestock Monitoring and Meat
Production

» Fruit Farming

Home Automation
Green Applications

Wearables

Technologies to Combat COVID-19 '
Food and Beverage

Art, Entertainment, Music and
Literature

Feedback and Suggestions for New
Technologies

http://www.thhinkbv.com/docs/New1Radar/index.html
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Digitisation Potential

Captured digitization potential Europe and the
United States

18% have captured only
a small percentage

17% of the potential

from digitization.

Netherlands 15%

12%

Europe

France 12%

10%

Germany

10%

italy

o P ! Source: McKinsey Global Instrute (MGI) analysia: see “Digitat Evrope: . e
McKinsey&Company Roakzing the continert's potential,” MGI, June 2016, an McKinsey.com #DlgltalEurope
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Changes from Digitisation

"Digital inside": Innovations in products (all types)
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Importance of Digitisation

Automotive, Industrial, Medical
Aerospace & Defense

Stand-alone Systems

(Data Processing, Telecoms,

New pervasion domains e.g.
agriculture, textile, environment

Consumers)

World €910

EU €83 - 552 emp. Embedded systems Enmeshed & implanted

World €472 systems
EU €141 - 939 emp, World €13 / EU €3 - 22 emp.
Sub-systems (Boards & Modules)

World €696
EU €79 - 611 emp.

Semi-conductors Eeilciglelolgalololgl-Tg1 e

World €239
EU €19 - 100 emp.

World €106
EU €12 - 79 emp. (+15%)

g (o MEMSs and advanced assembly
amployment in Europe

Materials
& Tools

World €32
EU €7 - 53 emp.

World €68
EU €13 - 100 emp.

Courtesy DECISION

Importance for Europe 30% of market

McKinsey estimates that
digitisation will potentially add 1
trillion EUR to the GDP in
Europe

Automotive - The EU is amang the world's biggest producers of motor vehicles, and the sector represents
the largest private investor in research and development (R&D) within Europe. The sector provides jobs
for 12 million people and accounts for 4% of the EU's GDP. Manufacturing accounts for 2 million jobs,
sales and maintenance for 4.3 million, and transport for £.8 million. The global car fleet is predicted to
double from currently 800 million vehicles to over 1.6 billion wehicles by 2030. Markets and Markets
predicts that the global traffic management market will grow from 54.12 Billion in 2015 to 517.64 Billion
by 2020 and the self-driving car market will grow from 542 Billion in 2025 to 577 Billion by 2035.

Rail - The overall rail sector in the EU, including the rail operators and infrastructure managers, employs
approximately 1.8 million people with an estimated 817,000 dependent individuals. The European rail
supply industry emgploys nearhy 400,000 people and is a top exporter, accounting for nearly half of the
world market for rail products with a market share of 84% in Europe and a total production value of €40
billion {2010). Markets and Markets predicts that the railway managament system market will grow from
£29.27 Billion in 2016 to 55788 Billion by 2021,

Aerospace - The European aerospace industry is a world leader in the production of civil and military
aircraft, helicopters, drones, aero-engines, and equipment, exporting them all over the world. Aerospace
within the EU provides more than 500, 000 jobs and generated a turnover of £140 billion in 2013, The
commercial aircraft market is expected to grow steadily to 2035. The aircraft flight control system market
projected to grow from 511,85 Billion in 2016 to 516.52 Billion by 2021, and the aircraft health monitoring
systems market to grow from 53.43 Billion in 2016, to 54.71 Billion by 2021. The Unmanned Aerial Vehicle
market was estimated to be $13.22 Billion in 2016 and is projected to reach 528.27 Billion by 2022 with
opportunities in software ($12.33 Billion by 2022) and services (518.02 Billion by 2022). The Air Traffic
Management (4ATH) market is projected to grow from 550,01 Billion in 2018 to 597.30 Billion by 2022,

Manufacturing - The manufacturing sector accounts for 15.0% GDP and provides around 33 million jobs
in Eurgpe. Europe is a front runner in manufacturing excellence with the vision of smart and connected
factories swiftly becoming a reality. The industrial control and factory automation market, comprising
control system manufacturers, field components manufacturers, system integrators, and software
manufacturers, is projected to reach 5153.30 Billion by 2022. By 2025 additive manufacturing is expected
to create a 6.3 BEuros opportunity in the consumer electronics, automaotive and aerospace industries.

Health - Health care and long-term care expenditure accountad for 8.7% of GDP and about 15% of total
government expenditure in the EU im 2015. Spending is rising faster than GDP and it is estimated that it
will reach 16% of GDP by 2020 in OECD countries. The health sector accounts for 10% of all employment
and is expected to grow by a further 1.8 million jobs up to 2025. Life expectancy currently increasas with
“one weekend per week” in Europe. The ageing population and prevalence of chronic diseases will
increase public health and care budgets significantly due to the need to provide long term care driving
the need for new solutions. The healthcare IT market is projected to reach $280.25 Billion by 2021 from
513425 Billion in 2016. The global medical device connectivity market is projected to reach 51.34 Billion
by 2021 and the telehealth market is projected to reach $8.35 Billion by 2021

Source THHINK
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Electronic Components and Systems

s~ \
Worldwide Electronics value chain ir(2017 J .

~ Pred. in Europe /
Europe (€ B) World

Market service providers 43 135 B€ 1 T ]
9 463 22%
AR AR i . J L L7,
Industrial equip. | Aero/Def/Secu Y
industry Industry 947 20%
\ 1412 S€ - 7% J
Stand alone electronics Embedded electronics ( . b
/ PC, Telecoms, Audio & Video  * Auto, Indus, Medical, Aero/Def/Sec 4R8N Swdaca | 60 Gf’
Total electronic equipment 1 947 B€ 277 14%
. PN J
Electronic boards ( N[ )
1 225 B€ 122 10%
\ J \ J
Semiconductors  Other elect. - N N
components SC 35 9%
375 B€ 215 B€ Other 14 7%
. I\
Materials & tools - ~
SC Other
86 BE 34 BE 21 18%
. 7N S

Source : DECISION Etudes & Conseil
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ECS Market in 2018

%
Prod. in Europs /
Europe (EB)  World
N\
11054 25%

Industrial equip. | Aero/Def/Secu | Automotive (

industry Industry Industry 980 20%

1497 B€ 1457 B€ 1911 B€ \ )
o tand alone electronics ™. Embedded electronics
G 2018, for the first time: \ S -
PC, Telecoms, Audio & Video . Auto, Indus, Medical, Aero/Def/Sec Stand alone 60 6%
Embedded/Professional electronics > Stand-alone/Consumer electronics 992 B€ B 1026 BE Embedded | 229 2%
. _ Total electronic equipment 2 018 B€ 290 14%
Embedded / Professional electronics =
+ Automotive electronics Electronic boards 3 )
* Industrial & Robotics 1241 B€ 126 10%

+ Aerospace / Defense / Security

+ Health & Care other 5 7 0%
—
Materials & tools —
e SC Other

Stand-alone / Consumer electronics = 105B¢ 3654 24 17%

+ Telecommunications S

. PCs Source : DECISION Etudes & Consel

+ Audio & Video

\ Home application /
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Opportunity for Europe is loT

Segment % World - 2018

0% - loTs
Industry 4.0
25% -
Consumer PCs
20% -
15% -
Phones Aero/Def/Securit
10% - !
Audio & \ideo ecoms Infrastraciures——f—— Wearables
504 ﬁe_auh & Care Professional PCs
Home :l,:).[_wl ancss

0% - . . : . ; :
50% -30% -10% 10% 30% 50% 70% 90% 11,0%

Compound Annual Growth Rate (CAGR) 2018-2023

A growth led by loTs...

Infotainment / Autonomous / Connected vehicle

Safe City / More Electric Aircraft / Border control

Smart home / Personal assistants

___ Big data applications (through Cloud-based loT apps)
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Digital Initiatives Across Europe

EU-level initiatives

Applcation Public Private Partnerships f
cetanable Poosss rasly ISR

ICT wevation for Manulacturng SMEs aMS)

Smart Anything tvarywhere

Digrtad Sector Puble Private Partrershps B Aot
aTeutrg HRC| Advanced SG6 retwons T he Fulee e
Multi-region Initiatives

‘4.1’\:).-'|

Sweden

Procuktion 2030

Unsted Kingdom

Hgh Value Manuf actunng Cataput
Inrereate UK

EPSRC Marnfacturing the Future

Action Plan for Maref acturing (Scotiand)

Belgium
Made Different

Flanders Maka Mg {Planders)
Marshadl 40 (Wadlona)

France

Nowvelie France Industrsdle
Industrie du Futur
Transtion Numéngue

Le Programme des investissements d'Avens
Man Indestres le-de-France

Portugal
PRODUTECH

Spain
Ecropean hitaves Indstra Corectada 40
Natonal nitatwves - g

= Basque Industy 40
Regonal Intiatives | (TECNALA)

-

Intemet of Things and industry 40
Fabbrica intelingente
Ass Fabbe Intell Lombarda

Fragmentation!

Finland

FIMECC PPP Programimes

DIGILE

TEXES

Latvia

Demota (Rga 1T TechHub)

Poland
INNOMED
INNOLOT
CuER

BOSTRATEG

>Germany

Plattform Industre 40
Mittelstand 40

Simart Service World
Autoromik fur ndustre 40
It's OWL [Ostwestialen-Lippe)
Alllarw Industre 40 (Baden-
Wurttemberg)

Slovakia
Smart Industry (5K)

" Crech Repubiic
Prirmys 40
" Austria

Procuktion der Zdar®

Greece
Operational Programme In

& Region Westem Greece
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Issue of Fragmentation
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Impact of COVID

February March April
2020 2000 | 2020
This is your pilot speaking.
I'm working from home today

*“\.‘

Struggling tc
digitise The
New

Normal

What Happened?
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Changes in Manufacturing

Additive Manufacturing

Fabricati Technology effect and a
parication Software networking effect

High proportion Virtual Manufacturing

< ) of product Network
Synthgtlc - Fabrication : Joint R&D
Materials o

| Fabrication RN Assembly
— Batch Size -> 1! —
Raw Materials - Fabrication / Customisation,

Delivery,
Green products

-. _'bri ior
F Cgt en Tools for the extended enterprise
Recycled

X EDI PLM KPIs (Quality, Cost, Delive Kanban Cradle-to-Grave Tracking Sensors
Materials ( ¥ ’ ) &

Supply Chain Virtual Prototyping  Energy M2M Flexible and Adaptive Tooling

.
‘; Reducing scrap | .
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Generations

A

Computer and
automation
Mass production,
assembly line,
Mechanization, SRRy
water power, steam
power

Manufacturing Output vs. Employment

1 tO 2011 Thousands
$2,000 - 947 - 20,000
Billions of

2010 Dollars -19,000
$1,600 - - 18,000
- 17,000

$1,200 -
- 16,000
- 15,000

$800 -
- 14,000
$400 - === Manufacturing Output (left) - 13,000

== Manufacturing Employment (right)
- 12,000
So : BEA, BLS

B e s SRR

1950 1960 1970 1980 1990 2000 2010

Industry 4.0
(4" Industrial
Revolution - Circa
2010)

customization &
cyber physical 1ot
(Industrial Internet of Things -
10T applied to Manufacturing -
Origin and timing Unknown)

PHASES OF INDUSTRIALIZATION

<
4
7 =
r INTERNET
[ty

COMPUTERS
ELECTRICITY

o

MACHINERY

INDUSTRY

1.0

O O) 2000 JO

10T
(Internet of Convergence
Things - MIT
Circa 1999)

iy

EQUAL GLOBAL
TRADE POTENTIAL

INDUSTRY

5.0
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Industrial Robot Sales

Annual installations of industrial robots - World IFR ]

THE ADOPTION PLATEAU et

2009 2010 2011 2012 2013 2014 2016 2018 2019*
rid Robotics 2020

1.000 units
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Fast Pace of Change

—

Easter
1900, NYC
Spot a Car

1913, NYC
Spot A Horse
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Technology Adoption - Rapid

Technology Adoption
100
Radl
90 0\
LA
i /
= VCR
g 70 /
g 0 Microwave
.g e intemet =€d 10 Move €
= 40 |Cell
T Phone 7
8 30 f ~——Alrplane
\ .
& 20 PC
10 {/{,A__
o .

O 10 20 30 40 50 60 70 80 9 100 110 120
Number of years (year 1 = year invented)

Source: Forbes Magazine
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Industry 4.0 and 5.0

Factfile
History of industrial revolution I n d u St I’y 4 O

VIR S IRl T *  Brings together robots, interconnectivity
- Mo o S s and networking of data in a factory to
I S improve production and to do routine
2.0 e ro i g exscm By tinse

- tasks that are best done by robots. There
Q) T Trasusmaten are increases in safety, quality and

@

Automation using electronics and

L reductions in waste.

3 5 -» Kllb?f?r:)orl-ng c:f‘) p?c?éts(:?l'c:)ir? tro‘ low—
o Industry 5.0
A Q) e :
- Mo talil et e » Allows customers to customise what they

technologies to automate processes further
want.

4 Future - Personalisation . .
5.0 e e * People working alongside robots and

between man and machine. as human

Wl ol A smart machines collaboratively to help

industrial product_ion with csallaborative_
et e L e humans work better and faster by
mass customisation and personalisation for

customers exploiting advanced technologies like the
Internet of Things (loT) and big data.

* Closed loops with smart products

&, THHINK
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Robots in Cages ... to Cobots

* Robots for dangerous, monotonous or
physically demanding work, such as
welding and painting in car factories and
loading and unloading heavy materials in
warehouses. Robots operated separately
from workers and behind safety cages

BACON SARNIE, FRANK?
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Robots to Cobots

« Higher value jobs giving the freedom of design responsibility back to the human.

« Operators get more involved in design process as manufacturing gets more
automated.

« This opens opportunity to produce bespoke and personal products.

 Human has more responsibility, and end up with bigger, lighter environment that is
safer.
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Exoskeletons

Wearable machine to improve strength and endurance

About 10,000 sold in 2020!

EEEEEEEEEEEEEEEEEEEEEE



Growth Area - Personal Robots

Annual global robot unit sales for enterprise use, 2016-2020

B Industrial m Service m Total
1,000,000
22%
800,000 50% 61%
124% : '

600,000 32%
400,000

200,000

2016 2017 2018

19%

P

33% °

2019%e 2020p

Source: Deloitte
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Closing the loop on Products - Digital Twins

Close loop with products for diagnostics with real
time data coming in from products in the field, e.g.
Rolls-Royce

*  50% reduction in time and cost using HPC
*  Canrun many “what if?” scenarios

Largest growth in digital twins is expected in automotive
Every Tesla has its own digital twin

Cars are always connected and they can analyse across all vehicles and
look at scenarios experienced and then update algorithms over the air

& THHINK
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Digital Twin at a National Level

The National Digital Twin - Center for Digitally Built Britain

> LtV
Digital & By @ | r{)»\ he

Qespons,‘b/ Y <5 \ -
@,o S, !

: >
b Data ha # Interventions
nt Utility c i
provider <5 1 N
N ~ g
> y S Q P
1 2 il S A ofs
& ha »w ."'-."é:' » o -,1»-
N g ) ; ¢
2 v ., A
distribution of /., + = ™ s
e, §
water ased Co% BN by

lew wa
treatme
works
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Key Technologies
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Edge Connectivity

A 12

Connected EDGE GATEWAY SERVER Connected REAL-TIME
Oil Platforms Airplanes ANALYTICS
; 3
d) TRANSACTIONAL
/-i-\.) . ANALYTICS
s
Connected BUSINESS
Connected Appliances INTELLIGENCE Smat_'t
Wind Turbines Traffic Lights
Smart
Streetlights

Smart

D ﬂ D % Factories

—
—_— -

=3
EDGE GATEWAY SERVER
DATA CENTER
/CLOUD
EDGE GATEWAY SERVER

LATENCY NOT
- -
Connected
Rail Systems  MEDICMLATENCY
Co:neﬁted Buildings
rucks
LOW LATENCY St

REQUIREMENTS

Mobile Connected
Devices —— Cars

EDGE GATEWAY SERVER

* Data

* Energy

* Privacy

* Latency
“Internet

of
Intelligent Things”

WWW.business-sweden.se
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Platform Dependency

2Coogle

i Hotmail
= Google

] Tube
2 faggbook
[

GAFA platforms
* Google $364.99 billion
* Apple $598.73 billion
* Facebook $245.00 billion
* Amazon $247.60 billion
* (Also Alibaba $231 billion)

Opportunity for platforms targeted at
manufacturing, autonomous cars, etc.
To be successful it needs to be
“industrial strength”, and supported by
developers and users
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5G

Mobile broadband

~
Dense crowd of users

\.

__Key Capabilities of IMT-2020 defined by ITU

(Mbit/s)
20
n P ——mm— R
10 /. o 3
Area traffic o/ \» Spectrum
capacity / | efficiency
L | (Mbit/s/m2) | '
_ N ‘\ 'l
Network energy /. Mobility
efficiency 100x . "/ 500 (km/h)
S “ URLLC
R - . Ultra-reliable and
| 4 ~
" 1 low latency
10 communications
| oT sensor network 10T control network Connection density ~ Latency
,

5G is characterized by increased data rate, enhanced spectrum efficiency and reduced latency

AlICTI

Internatlonal Mobile Telecommunications-2020

Peak data rate

User experienced data rate
(Gbit/s)

(devices/km?) (ms)

1000 times higher mobile data volume per geographical area., 10 to 100 times more connected devices

¥

Source: Recommendation ITU-R M.2083

10 times to 100 times higher typical user data rate., 10 times lower energy consumption

End-to-End latency of < 1ms.. Ubiquitous 5G access including in low density areas

<
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5G - Drivers for Applications

Cellular 10T/lloT use case segments

Broadband IoT Critical IoT Industrial automation IoT
T =} o A i

Asset — Automotive Smart grid Advanced automation
Drones/UAV 5
management C-ITS automation and control
T T T T T
1 1 1 1
O T L — - o = i = 1= O
' B . .
Smart metering Fleet management VR /AR Traffic safety and control Collaborative robotics
«Low-cost devices, low energy «High throughput «Ultra reliability «Industrial protocols
*Small data volumes «Low latency «Ultra-low latency *Time-sensitive networks
*Massive numbers +Large data volume *Very high availability *Precise indoor positioning

A I @ I I Source: Ericsson Mobility Report - June 2019 9

* 5G largely driven by streaming HD video to devices,
but now more realisation of different use cases
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lloT Value Chain - Communications,
Cybersecurity, Big Data, Al...

Capturing data

Value chain of IIoT

Transferring
data

Processing
GEE

Analysing
Data

Hardware

components

o (smart)
actuators,
modules,
semiconductors,
antennas, cables,

Sensors,

Hardware

technologies

o micro-and
nanctechnology,
sensor
technologies, ...

Connectivity and ICT

technologies

o short and long range
communication

o broadband
lowband
networks

o networking
infrastructure

and
wireless

Platform development

Network device
design

Process
automatization

Software and
intarface
development

Cybersecurity

Analytical

software

Big Data analysis

0

predictive analysis,
machine learning,
data integration, ...

Artifical intelligence

o

deep
decision
management,

natural language
processing, ...

learning,

* QOverlapping areas — data is the new oil!

IIoT solutions and applications
cover most industry sectors:

)

o

=

(Smart) industry: robotics,
automation, operations
optimization, inventory
management, industrial control,
predictive maintenance, ...
(Smart) energy: energy
management, smart
power/utilities, smart grids, ...
(Smart) maobility: fleet
management, autonomous
vehicles, ...

O ..

Source: IDEA Consult
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EC liloT Strategy

AUTOPILOT

UnlockingthepotentialofloTto *

takeautonomousdrivingtothe
next level.

SYNCHRONICITY

Single digital city market of
Europe.

CREATE-loT

Stimulate collaboration between loT
initiatives,bysupportingthedevelopment
and growth of loT ecosystems based on
open technologies and platforms.

ACTIVAGE

Breaking barriers fora
sustainability Active and
Healthy Ageing through loT
technologies.

loF2020

®
Strengthen competiveness
: of farming and food chains
s in Europe.

MONICA

Sound and security solutions
forlarge open-aireventsinthe
smart city.

UdloT

i Activelyengageend-usersand
citizens toachieve loTsocietal
acceptance.

European
Large-Scale Pilots
Programme

Intelligent
Connectivity

l

Intelligent
Inflaslruclure

Computlng
Continuum
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Key Competitive Factors for lloT Value

Chain

Competitive fit — we evaluate key factors supporting competitive

strength for the lloT value chain

= The EU invests almost EUR 500 m in loT-
related research, innovation and deployment

= §-7xless investment in Al in Europe than
in the US and China

= Uniform legal requirements for
product liability/safety on the EU
level, but scattered national

regulatory landscape regarding
testing rules

= Initiatives to support lloT
development on the EU-level? and on
a national level®

REGULATION

= Faster growth in STEM graduates than the
uUs

= 5.7 m software developers compared to
4.4 min the US — but net outflow to the US

= Lack of 0.7 m workers with advanced
technological capabilities in Germany alone
especially on rural SME sites

1 Per capita rato: 1.5in EU ws. 2.5 m US 2 E.g Digitising European Industry

JURCE: Mckinsey Global instiute analysss. McKnsey project tear

| PRELIMINARY |FOR DISCUSSION | NON-EXHAUSTIVE

M strong performance M Onpar  Lagging

= Europe has the largest share of top 100 Al
research institutions (32 vs. 30 from the USA and
15 from China)

= Open science/collaboration promoted, e g. free-of-
charge publishing by all research projects under
Horizon 2020 and plans for a European Open
Science Cloud in 2020

= Widening gap in patents in digital, Al, quantum

computing and big data’

>

RESEARCH

= Europe is lacking platform and technology

providers
= EU lloT landmark project AI4EU and digital
% innovation hubs aim to create a dynamic
European loT ecosystem, entailing cross-
INFRA- sectorial partnerships and collaboration

STRUCTURE = Lower readiness for Al diffusion (33% behind
the US, 5% behind China)

npany

McKinsey, Industrial Internet of Things Strategic Value Chain, July 2019
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Draft Recommendations for lloT

Common European Industrial loT and Data Ecosystem

Digital Industrial Platforms driven by EU actors

5G industrial trusted
Tools: Data Analytics, and secure
CPS, Al, Digital Twins infrastructure,
connected sensors

Secure &Trusted Data  Industrial Cloud / Edge /
Spaces: Data access, Data Infrastructure &
sharing, valorisation Marketplaces

Deployment and use of the ecosystem in verticals through large-scale
experimentation and regulatory sandboxes — business value, user engagement

Governance
Regulatory Framework, End-to-End Security

Manufacturing
Construction
Agriculture
Logistics

Industry and MSs Suppaort

Internati

Cyber-security and end-to-end security

Skills development

Scale-up: DEP, HE, MSs Programmes, ...

& THHINK
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Al is everywhere!

Cybersecurity

First cloudification,
Now edgification!
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Al is many things
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Which girl is computer generated?
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Artificial Intelligence

B Labour Productivity [ Personalisatic B Time Saved WM Quality

[ 1

\ gz ) = As new technologies

/> Lira:;g:,s:r?:r:‘t?gr? "x\ T ' bré gradually adopted and

\ . consumers respond to o
' expectedtoaccount improved products with GDPSgBa/i;gfir?llzoso

L for over SS% of all - increased demand, the will come from

GOP gains frqm / share of impact from consumption side

\ Alovertheperiod - \ product innovation \ impacts '

2017 —2030. > increases over time. ’

Source: PwC analysis

 To widely deploy these technologies, specific attention has to be given to
standardisation, synchronising EU and Member States activities, and to
international collaboration —> Al that supports European Values
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National Al Strategies...

e

Sweden @
Norway

leeland @—= perorke |-
Netherlands @
United Kingdom @ ue

Ireland @—

»
T , fﬂ}—. Japan

Mexico @ © Rep. of Korea

Al strategy status
[ Alstrategy complete

[ Alstrategy forthcoming Singapore

Focus on public transformation
@ Dedicated strategy
@ Embedded in broader strategy

New Zealand

»

@ Public role recognised, but e
to support private sector Australia v /
objectives

@ OPSl unable to determine
based on public materials

See https://oe.cd/ai-strategies for details
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Very Sudden Emergence

Artificial Intelligence Strategies

March: Pan- May: Al October: December:  January: March: Al at  April: First April: UK May: White May: June: Towards Fall 2018:
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

= ‘0 B

. * * — ///.\\\
— il N

March: Al july: Next December:  January: January: March: April: May: May: Al June: Fall 2018:
Technology Generation Three-Year Blockchainand Strategy for France’s Al Communication Australian R&D National Germany’s Al
Strategy Al Plan Action Plan Al Task Force Digital Growth Strategy on Al Budget Strategy Strategy for Al  Strategy

2018-07-13 | Politics + Al | Tim Dutton
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State of Play 2020

State of Play in Europe:
competitive advantage lies in industrial applications

State of play (2020):

Revenues from Al software market in s
42% of companies in the EU use Al; 18% plan to use Al

Europe set to quintuple until 2025

(in million USD) - Al companies in the EU are mainly active in ICT, professional
30.000 services andthe manufacturing sector
25480 Research in Al Consumer applications
%, Strong industrial dominated by GAFAM
20.000 o sectors 65% of EU companies see
5 Industrial data lack of trust among citizens
15.000 Leadership in robotics as obstacle to use of Al
Data Act will increase
10.000 P access to high-quality Investments in Al are higher
- data e in third countries
5.000 I II -g Demand for ethical 8 Popular backlash against Al
8_ business is growing ﬁ could delay innovation
0 8‘ Reggvery and resilience Lack of legal certainty risks
2020 #2021 82022 82023 82024 M 2025 ;a;:l;t: afaArI‘ :tor:ts et len impede uptake
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EU Artificial Intelligence

o =N W R

Public EU funding for Al, European Investment in Al:

in billion euros target €20bn by 2025

2014-2017 2018-2020

EU funding 1

Strategic
[

earch,
Innovation and

Age
national public 5 foran AIPPP.
sector 6 ¢ ot

companies 13

2021-2027

European Coordinated Plan
The EU Coordinated Plan targets harnessing excellence and has a number of key actions including:

Further information on these initiatives is available in three key documents:

Creation of networks of European Al research excellence centres
Provision of world reference testing facilities

Fostering Al take-up through the Digital Innovation Hubs
Attracting talent and stimulating life-long learning

Creation of European Data Spaces based on European values

Strategic Research, Innovation and Deployment Agenda for an Al PPP
EFFRA Vision for a Manufacturing Partnership in Horizon Europe
Policy and Investment Recommendations for Trustworthy Al
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Technological Autonomy

* The world has changed — it is not business as usual!

* Enhancing Europe’s technological autonomy has been
prominently presented under the new mandate of the EC.

* ECindustrial strategy is to concentrate on key value chains to
support European autonomy.

* Strategic Value Chain (SVC) on lloT must build upon European
strengths in Al, data economy, cloud, 5G, cybersecurity and
verticals.

* Planis to mobilise public and private investments with EC
Horizon Europe and Digital Europe Programmes.

* Strategic Institutionalised Partnership has been proposed on
loT/lloT — “Smart Networks and Services”.
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Strategic Value Chains

€

Economic
value

Q)

social , environmental and
climate challenges

Potential for
coordinated action

Y

Autonomy,
security

Microelectronics™*

Batteries*

High-performance computing*

Connected, clean and autonomous vehicles
Smart health

Low-carbon industry

Hydrogen technologies and systems
Industrial Internet of Things
Cybersecurity

* already ongoing initiatives.

& THHINK

WIRELESS TECHNOLOGIES LTD



Horizon Europe

IETE Pillar II Pillar 1l

Excellent Science ':E-Iﬂbal Challenges and Innovative Europe
curopean Industral
Competitivenass

Health
European Research Council + Culture, Creativity and European Innovation Council
Inclusive Society
C!V!ISE:urlty for Soclety European innovation
Dlgllal,lnduslry and Spatfg acosystems
Climate, Energy and Mobility
Food, Bioeconomy. Natural
Resources, Agriculture and European Institute of

Environment Innovation
Research Infrastructures
and Technology

Jaoint Research Centre

Widening Participation and Strengthening the European Research Area

Widening participation and spreading excellence Reforming and Enhancing the European R&l system

Marie Sktodowska-Curie
Actions

n
-
2
a
=
O "

* Wanted €94.4Bn — agreed €80.9Bn in September
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What’s New?

* European Innovation Council
— SMEs 70% funding
— Pathfinder grants for new areas
— Accelerator grants to finance pre-commercial work

R&I Missions — portfolio of actions across disciplines. 5 Missions

— Ms Connie Hedegaard, former European Commissioner for Climate Action, for the mission on
‘Adaptation to Climate Change including Societal Transformation’

— Professor Harald zur Hausen, Nobel Prize Laureate in Physiology or Medicine, for the mission on
‘Cancer’

— Mr Pascal Lamy, former Trade Commissioner and Director-General of the World Trade
Organisation, for the mission on ‘Healthy Oceans, Seas, Coastal and Inland Waters’

— Professor Hanna Gronkiewicz-Waltz, former Mayor of Warsaw, for the mission on ‘Climate-
Neutral and Smart Cities’

— Mr Cees Veerman, former Dutch Agriculture Minister, for the mission on ‘Soil Health and Food’.
e Pillar 2 Clusters to support circular economy, trustworthy Al, European social and
ethical values.
* New approach to partnerships
— Co-programmed, cofunded and institutionalised — 5 areas
— KDT — electronic components and systems + software and photonics
— Made in Europe - link to Green Deal with the concept of urban/local manufacturing

e Strategic plan for 2021-2024 and workprogramme 2021-2022 (Launched 2 days ago!)
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Digital Europe Programme

€6.76Bn Agreed July
Digital transformation
& Interoperability /

€1.3 billion €9.2 billion
Advanced in total
digital skills :q

€07 bifen High performance  + Horizon Europe
computing
€2.7 billion + ERDF
Cybersecurity + InvestEU
& trust (n) Artificial
intelligence
4EUBUGget €2.5 billion
#DigitalEurope (All planned under MFF 2021-27)

* PPPs, e.g. KDT and Sector Reports
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Roadmaps

CPS/loT
. Al — Various National, e.g. Finland, AI-PPP
. CPS — Road2SoS, CyPhERS, CPSoS, Road2CPS, HIiPEAC,

Platforms4CPS
. CPS (EU-US) — CPS Summit, TAMSA4CPS, PICASSO
. loT — Create-loT
. lloT — Smart Networks and Services

. NIST - cybersecurity
. Telecoms - 5G, AIOTI, ITU

. HPC
. BDVA
. Data economy
. Cloud
. Cybersecurity .
Applications * Horizon Europe
. Manufacturing — Industrie 4.0, Road4Fame, ARTEMIS-IA, ..
EFFRA, MANUFUTURE, sCorPiuS J D|g|ta| Europe
. Applications — Automotive, Energy, Construction, Platforms
. Electronic Components and Systems - ECSEL SRA, Boosting Y —
European Electronics, Sector Reports, KDT PPPS KDT’ ”OT

. Sustainability — Green Deal

e National Initiatives

*Highlighted would encourage to look at
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Al PPP

Strategic

Research,

Innovation and
Deployment Agenda
for an Al PPP

A focal point for collaboration
on Artificial Intelligence,
Data and Robotics

Second Consultation Release
September 2019

A joint initiative by

\ BIG DATA VALUE
)[' BDV isaciho 2 eu ROBOTICS

WAT:

MOBILISING
THE EUROPEAN
Al ECOBYSTEM

Join Forces

Boost Academia-Industry Build a strong

collaborations WAB: Al Skill Pipeline
. , WaA2:
v OTIHES SKILLS &
RESRARE ACCEPTANCE

EXCELLENCE

Al PPP

open and Inclusive

Bluld trust in &l

and create a level market WAL : WAZ: investments
GUIDING INHOWATION
STANDARDS & & MARKET

REGULATION ENABLERS

a =\ =

INDEPENDENT
HIGH-LEVEL EXPERT GROUP ON
ARTIFICIAL INTELLIGENCE
SETUP BYTHE EUROPEAN COMMSSION

Strategic
Research, ,
Innovation and
Deployment Agenda
foran AIPPP. - &

Afocal point for collaboration  *
ligence,

* K %
s

on Artificial Intel}
‘Data and Robofics »

*
*
*

* g Kk
T

i

POLICY AND INVESTMENT RECOMMENDATIONS

FOR
TRUSTWORTHY Al
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Trust

1 | WONDER zﬁi,
\ WHAT I'M I
\ Availability GETTING FoR o<
CHRISTMAS 2 AN
' ALEXA
&7 2
@ i F% ;
i Data Privacy!

Dependability \ protection

* Trust brings together many attributes
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A Real Concern...

Public consultation: Ecosystem of trust

Only 3% think that current legislation is fully Can these concerns be addressed by
sufficient. existing EU legislation?
. 2,9%
mainly support the 184% ® Current legislation is
‘ need to fully sufficient
4 41%

32,5% Current legislation
may have some gaps

®There is a need for a
new legislation

Main concerns of respondents (share who find No opinion

concerns important and very important).

u Other
Breaching fundamental rights

Discriminatory outcomes
- Europe_aq
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Platforms4CPS - Most Recent

g & N
o © "\?q.} [ ?"-P
< & 9 5 .& &’y g
¢ & F s F & S8 gosed SF
@ & 3 T @ & Lalis) ) A
S & o & € ALY FLEEL IIGES GF i

Haydn Thompson, Meike Reimann (Lead Authors) |

Daniela Ramos-Hernandez, Steve Bageritz, Adrien Brunet, Charles Robinson,

m 2011 mm 2014 2016 | 2017 | 2018 o S s s e it Vet i

Platforms4CPS

Key Outcomes and Recommendations
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Consensus Areas

Development/Integration

Engineering of large, more and more
complex systems and model-based
systems engineering including
integrated, virtual, full-life-cycle
engineering, high-confidence CPS,
validation, verification, risk analysis
and risk management

Integration, interoperability,
flexibility, and reconfiguration
including semantic interoperability
and models, openness and open
standards, automatic (re-
configuration and plug-and-play

Agile, open plug and play platforms,
vertical and horizontal digital
technology platforms, federation of
platforms, open interfaces,
interoperability, reference
architectures, standards

Edgification/Security/Safety

Cybersecurity, privacy, trust including
block-chain, distributed ledgers digital
identities, trusted and adaptive
security architecture, co-engineered
safety and security

Connectivity, computing and storage
seamless connectivity, hyper
convergence and wireless intelligence,
edge computing and edge cloud
interactions, intelligent edge devices,
new disruptive technologies including
quantum technologies, cognitive
computing, neuromorphic computing,
brain inspired computing

Safety, robustness, resilience, and
dependability including fault detection
and mitigation for secure real-time
and mixed-criticality systems, risk
based testing of autonomous /
intelligent systems, fail-safe operation
of intelligent / autonomous systems

Al/Decision Making/Humans

Trustable Al enabled autonomous
systems, cognitive systems and
situation awareness, diagnostics,
prognostics and large-scale data
analytics / decision support and
explainable Al

Human-in-the-loop, human as part of
the system and HMI including intuitive
systems, wearable and implantable
systems, virtual and augmented reality
as well as human machine
collaboration and collaborative
decision making

Application of intelligent systems for
SW and Systems Engineering processes
including automated decision making
in all lifecycle phases, and Al based
analysis of development and runtime
artefacts
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ECSEL SRA

Strategic
Research
Agenda

EDA Manufacturing  Materials & SDKs, (certified) compilers and
Technologies Technologies Equipments debuggers, virtualisation

* Transport and Smart Mobility
* Health and Wellbeing

* Energy

* Digital Industry

e Digital Life
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EFFRA Vision - M

anufacturing

EFFRA VISION FOR
A MANUFACTURING

PARTNERSHIP IN
HORIZON EUROPE

2021-2027

Each of the technologies are important for
adaressing the key priorities.

z Note: The darker colour indicates a higher
contribution of technology and enabler
ta address the prioritis listed along the
vertieal dimension of the matrix

Advanced and smart marerial and product
processin tecnnologies and process enains

Smart mechatronic systems, devices and
components

Intelfigent and autonomous handling and robotics,
‘assembly and logistic technologies

De-manufacturing and recycling technologies, ife-
cycle analysis approaches

Energy and power supply technologies

Simulation and modeling (digital twins) coveringthe
material processing level up t manufacturing system,
factory and value netuwork level

Robust and secure industrial real time communication
technologies, distributed contral architectures

Data analytics, artficial inteligence and
deployment of digital platforms for data
management and sharing

New business and new organisationl approachies,
includinglinks with regulatory aspects such as ssfety,
data ownership and liability

Excellent, responsive
and smat factories

Scaiable f
ma

28

Low-environmental
footprint, customer.
driven value networks

Parallel product

manufacturing engineering Human-driven lnnovation

European
Commission

Al for Manufacturing

Report from the Workshop on
Artificial Intelligence for Manufacturing

held on 2™ July 2019, Bluepoint Building, Auguste Reyers 80, Brussels, Belgium

July 2019

Organised by the Eurcpean Commission DG CONNECT Unit
"Technologies and Systems for Digitising Industry”, the
European Factories of the Future Research Association (EFFRA),
the Big Data Value Association (BDVA),
and euRobotics
http://bit.ly/DigindEY
www.effra.eu
www.bdva.eu
www.eu-robotics.net

Disclaimer: The views expressed here are those of the
official view of the European Commission on the subject.

] i and do not represent the

<2
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European Data Strategy

European Data Strategy (2020)

Cloud:

* Cloud Rulebook

» EU Cloud market places

« Member States Declaration

Data:

* New legislation (Data
Governance Act &
Data Act)

High Impact Project on Data and Cloud:
co-investments

European
Alliance for
Industrial

Coordination Eu ropedan

Data, Edge
and Cloud

Federation &
interoperability
standards

Common
Data spaces

Use cases;
technical
architecture

E
GAIA-X <
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Green Deal

A new Circular Economy Action Plan

Blodiversity Strategy for 2030

Transition to a
Circular Economy
Preserving Europe’s
natural capital

A zero pollution Europe

TBD with the

commissioner-

designate

Sustainable Transport Farm to Fork

European
ising 2030 Achieving Climate
Revising 2030 >
Climate targets Neutrality Green
Extending ETS
Climate Pact Deal

Climate Law

Carbon Border Tax
SR, 55 x Clean, Reliable and Towards a modemised and

Affordable energy simplified CAP

Review Energy
Legisiation
European

ETMEIES: SO Leave no one behind
Review Energy Financing the transition Uust Transition)
>

Taxation directive

ropean Climate Bank

® European Investment Bank as
® Sustainable Europe Investment Plan
® Green Financing Strategy

® Mainstreaming climate transition and sustainability in the MFF
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Funding for Green Deal

THE EUROPEAN GREEN DEAL INVESTMENT PLAN
WHERE WILL THE MONEY COME FROM?

|
{

m] "l
InvestEU

oo e PRt
EU Budget — e -
InvestEU towards
InvestEU climate and
—y environment targets
oo - Guarantee National Promotional -
EJQJ billion for — Banks and ntemational — Mobilised
ECi»'r*a:’-e anc. Financial Institutions investment of
nvironment €279 billion
€100 billion
b billion over 10 years)
National co-financing @ £V bucget
structural funds €114 triggered by EU budget
billion *without prejudice to the future

muiti-annual inancal framework
(MFF)

o N m European
- SO *The numbers shown here are net of any overlaps between climate, environmental and Just Transition Mechanism objectives Commission
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Twin Green and Digital Transformation

A SOUND INTEGRATION FOR AN EFFICIENT TWINING OF GREEN AND DIGITAL TRANSITIONS

THE EUROPEAN GREEN DEAL SHAPING EuROPE’'S DiGITAL FUTURE

New Circular Economy Action Plan New Industrial Strategy for Europe

( ~ ORCULAR DATA
SPACE

SMART

NEW BUSINESS
MODELS

Emphasis on Digital Transformation while meeting Green goals
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Concluding Remarks

There is still a lot more to
achieve with digitalisation

Industry 5.0 ushers in a new
era of working alongside ~

machines and smart products : ?\ -,
which will change our lives A\ N /’—,‘

-

. o
Y

4
There are great opportunities fte g -
for Europe in edge computing
but we need to move quickly
and develop trustable systems

EC strategy based on
technological autonomy and
key value chains

Horizon Europe and Digital
Europe designed to promote
edge computing, IloT, 5G and
Al as well as green
technologies.

Hopefully we will benefit and
celebrate success over the '
coming years - Skal!




