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1. Industry 4.0
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Definition of Industry 4.0 (I)

The Fourth Industrial Revolution, i.e. Industry 4.0, is an industrial transformation process based on the combination of
production methods and advanced information technologies to make manufacturing more adaptive and flexible. The
concept of Industry 4.0 is not applicable only in factories, but all along the value chain.

It is based on the availability of complete information in real time through the integration of all the parties making up the
value chain. The interaction of people, machines and systems creates dynamic value networks of self-organized agents that can be
optimized based on different criteria in real time.

The digital transformation represented by industry 4.0 is based on a series of technological tools, including:

Main technological tools

Production resources Data and connectivity
@ ) VA
N @ B %
GO &
Advanced robotics The Internet of Things Cybersecurity
=
Kim| =
=
Additive manufacturing The cloud Big data
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Definition of Industry 4.0 (ll)

Map of Industry 4.0 agents

Knowledge providers

SOLUTION PROVIDERS

Production resources

Robotics
Additive manufacturing

Data and connectivity

The Internet of Things
Big data
The cloud
Cybersecurity

Intelligence

Simulation
Integration
Augmented reality

DISTRIBUTORS

l

Clusters and associations

INTEGRATING AGENTS

Installers

Engineering firms

Consultancies

—

Other entities

END USERS

Automotive and
motorcycle industry

Machinery, metallurgy and
capital goods

Healthcare and medical
equipment

Logistics, e-commerce
and distribution

Chemicals and plastics
Pharmaceutical industry
Energy and resources
Food

Circular economy

Catalonia

TradeXInvestment

ATl Generalitat de Catalunya
WY, Government of Catalonia
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World data on Industry 4.0

Digitization level by country (2016 NRI Ranking)

The Networked Readiness Index (NRI) assesses each country’s use of digitization to promote competitiveness and well-
being. It can provide a picture of a country’s level of preparation to benefit from the Fourth Industrial Revolution.

2 4+ Finland 3 ==

2%

Y . A
6 <« Netherlands 7 o Switzerland 8 IIF

1 & Singapore

N

Digitization level by sector
(Anticipated evolution of the level of digitization)

7% 76% 76% 75%

2%

71% 69%

Sweden

United Kingdom 9

4 4= Norway 5 £ usa
A
-

Luxembourg 10 @  Japan

Estimated impact of different technologies on company
performance

The technologies that will have the greatest impact will be the Internet of
Things, big data and the cloud. Implementation of these technologies will
call for developing cybersecurity, which represents one of the most
important barriers for many companies.

Big data analytics

loT / cyber-physical systems
Advanced robotics

Digital manufacturing
Additive manufacturing

The cloud

& & O F S S S &
00\'\00 < @c’,\\;\ (@é‘\o 'bc\,@ \oof’ é@c’ \0@0 ~ Augmented reality
N ) O (@) ) & O
&o“ & ,b&Q & R cX v 0 5 10 15 20 25 30 35 40 45 50
& & .
@e?Q QR o Q;;\Qg m2016 =2021 (estimate) m Impact on reduction of operating costs and efficient use of resources
(4
v° (é\c}(‘ = Impact on improvements in flexibility and realiabilty
Source: EIC (DGI — ACCIO) based on World Economic Forum (2016), PWC (2016) and SCM World Report (2015)
I - I .
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2. Industry 4.0 in Catalonia
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Catalonia, prepared for the adoption of Industry 4.0

Industry 4.0 in Catalonia: key data

Catalonia has the
perfect mix

NP An ecosystem supporting Industry 4.0

Industrial ecosystem | On the top digital market transformation
(21% of GVA)

+ Technology World-class innovation hub

+ Industry Labs Barcelona, the driving force of Catalonia’s entrepreneurial engine

Source: EIC (DGI — ACCIO)
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Industry 4.0 in Catalonia: key data

Main companies in Catalonia

Mapping of Industry 4.0 in Catalonia

365 companies

@ €1,224B turnover
23,154 employees

Scl&nmder

Electric

(D

ﬂ; I’]DL,U o redPoints EPSON'

e©(lick FANUGC @gmy eaLoGIcaLls glLTRan

KUukKa FESTO gemalto

RICOH

T - -Systems* savLicru

» ) )
ndra e= -Lg dlmenalaggﬁ

AL Ik D
mppw

Endress+Hauser (2]

Bpaple for Brocess Autoration

Arplus®
IDIADA

Employees

Advanced
Robotics

Intelligence
1,1% \

3D Printing
87% <
Control ang/
Automation
18,7%

sulting and Professional
Services
38,4%

Data and
Connectivity
32,1%

Source: EIC (DGI — ACCIO) based on interviews made by ACCIO
Data for companies are 2017 data and turnover and employees are 2015 data.

Companies Turnover
Advanced Advam_:ed Intelligence
Control and Automation  Robotics Robotics e 0,7%
5,5% Consulting and ~ 3.82°
Intelligsﬂty Professional Servic
Data and 7,0% Control and
0, .
8.8% Connectivity Automation
41,1% 35,0%
3D Pringpg/
18,5%
3D Printiry/
19,5%
Consulting and Data and
Professional Connectivity
Services 34,9%
Catalonia 1[I} Generalitat de Catalunya
WY, Government of Catalonia

Trade X Investment
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An ecosystem supporting Industry 4.0

Universities offering Trade fairs and events
Industry 4.0 related studies linked to Industry 4.0

B !
Uum':itf @ = mUPC \ ApyANcED BARCELONAINDUSTRY Week
@EUROSURFAS “WEXPOQUIMIA @ EQUIPLAST It

UMIVERSITT POLITECNICA O CATALUNY.
de Barcelona de Barcelona

§ s lo n ntemoci m la Pintur The Internations| Chemistry Eve The Interrations| Plastics an RUbBEr EVENt  kiwmin wim 1 mamsi it = 1m0
Uni itat e Sngartcl}emistry
Universitat upf. ompen F - \ <) WORLD mart Future
T .| Pompeu Fabra v \ AW) WORLD I 0
de Girona Barcelona UNIVIRSITAT . ng EAGIR—EE % CHEMICAL O I 10" World Congress

[—_— ROVIRA i VIRGILI W SUMMIT SOLUTIONS of Chemical Engineering

Clusters and business associations
linked to Industry 4.0

Frl Al H =
@ O=. m e Clack = ccomav as FEMAC railgsup  <bamec

Foergét ooz Catalurgn Dt dw s reliniria f Automac:

e Catahungd
@
o £\ @@ : cecot secrho @ 45T HealiTeon
Anellalndustrial.cat Fgmsan"}; Se(:a'tys p!mec reimpusenm I'empresa Liggt Techrologhes Chuster - ‘g E I.IStEI"

Best pool of local and international talent
Talent from all over the world and availability of qualified multi-lingual personnel thanks to its high quality of life,

X% cosmopolitan atmosphere and trading history. Barcelona is a magnet for professionals and a key city in the availability
of scientists and engineers.

Source: EIC (DGI — ACCIO)
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On the top digital market transformation (l)

Design and
personalization

i | &

Additive Additive
manufacturing manufacturing

Prototyping

O D D O
.‘g.‘ .‘g.‘
""" ,L-,"

L

Simulation Simulation

15,757 compaNIES
(2018)

Manufacturing
and assembly

]

Verification

Additive Augmented
manufacturing reality
@@@ et
G i
Advanced The cloud
robotics
2 7% @
@ U
Systems Cybersecurity
integration

€16,667 M TurNOVER
(2016)

Maintenance Marketing

Augmented The Internet
reality of Things

o ))

o0 0
.A”.‘

11
il

Simulation

N
T

The Internet Augmented
of Things reality

The cloud The cloud

106,400 emPLOYEES
(4th quarter, 2018)

Source: EIC (DGI — ACCIO) based on interviews made by ACCIO. Secretariat of Telecommunications, Cybersecurity and Digital Society
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On the top digital market transformation (ll)

Industry has a relevant weight in Catalan economy. Catalan industrial GVA gets to 21%, above European
average.

Automotive and motorcycle industry Gestamp E s -
Machinery, metallurgy and equipment "'y A ))EN\' saLiIcCru &cg%&lﬁ" @

COMEXI

. . \% ‘ ® & ioki
Healthcare and medical equipment Aﬁ];:gj; phlbO E;S:'I‘JD” WV Biokit

A Werfen Company

D [ep ¢z D

= Other transport industries ALSTOM @ BPROMauT
Logistics, e-commerce and distribution amazon poSSARD MANGO
A Chemicals and plastics ‘feﬁsa P&G
é)@ Pharmaceutical industry I novarTis GRIFOLS

1 . B
—:C'):- Energy and resources anQesg Fuu Rf‘”‘ gasNat(Eiral
@ Food boniirea €Sporc ({(I=N
L/:) Circular economy .'@B::buﬁu ‘

Source: EIC (DGI — ACCIO) based on interviews made by ACCIO. IDESCAT
Catalonia ATl Generalitat de Catalunya
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World-class innovation hub

With the Eurecat Technology Centre or the Barcelona Supercomputing Centre, Catalonia is extremely well positioned
to foster technology transfer and collaboration between academia, industry and public administration.

Catalonia Barcelona
1.47% of its GDP dedicated to R&D (2017). 1 st European 5th C|ty in Europe in terms of
capital of innovation  scientific academic production
9,282 innovative companies, representing (iCapital Prize 2014). (UPC, 2017).
22.2% of the Spanish total (2016).
2nd smart City in Sth City in Europe in terms
ACCIO, winning agency for Best R&D the world (Juniper of innovation (innovation Cities Index,
Support (FDI Strategy Awards, 2017) Research 2016). 2016/2017).

31 technological centers with TECNIO accreditation linked to Industry 4.0
NN A H
@ (D6 SO @@ WA
3. EO mecvid crre A4 avC 1D
M@ inLabsre eurecat LEITET Osamm #ViCOROB ./i2eat comns CIMNE°
Cenler gt .
IREC® M[:]58 laSalle WV '!' 88 Ea
G i o ey e [ rvw i kamon cn | AGROALIMENTARIES |

DEL SURQ

Source: EIC (DGI — ACCIO) based on INE, TECNIO
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Barcelona, the driving force of Catalonia’s

entrepreneurial engine

Europe

EU-Startups,
2017

Over 1,300 startups in Catalonia

¥ 3Dy ONYRI@ Y squirro @nABLA osew--

restb.cs
onna LD @ SEEERlscscttox
Kompyte é E&T‘Eg onL @CLZVER LAVALOCHER
4‘ exce efa ROBOTICS
i @mpcom l NEXIONA a|k||00

X @ % ..
s INSUT “e8  (keonn oE LS

datumlze

KKerneI &C\ "\(af\ua\ WORLD e. SENSING @ InflightVR

%, A 4th curopean
1st startup T i 3rd preferred Y= - W city in the volume
hub in Southern FFEES ,;m hub by startups = oS of investment

founders =R, received by
PSS startups

>

Startup Heatmap
Europe, 2018 e ; Atomico, 2017

1

ﬁ

Industry 4.0 technology startups _
are the most numerous, representing =~ 13,820 jobs related

the 17%. to Catalan startups.
13% of Catalan 3 out of every 4 Catalan startups
startups are Deep Tech. have obtained financial backing.

Source: startupshub.catalonia.com (Barcelona & Catalonia Startup Hub)
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Technological and business opportunities in Catalonia

=)
QD ? %
GO &
Advanced Additive i i
dvan _ The Internet The cloud Big data Cybersecurity
robotics manufacturing of Things
Manufacturing o -
(automotive, Application to Maintenance ( Quality control ) 7 Avoiding
plastics, toolings) highly non- aid ' : ' ) process
ergonomic Parts Training Traceability { Knowledge of manufacturing processes interruptions
. activities optimization Screening Process | T T due to external
Capital goods Tooling Instruction epmization [ Predictive/preventive maintenance causes
manufacture manual T e T
Healthcare and — ' [ Quality control ]
medical Training ! i
technologies ; Customization ' '
Marketing ) i izati [ Customer knowledge Avoiding
. Customer Marketing Customization Stock control : °d9 knowledge
Retail interaction I T : leaks
Picking, [ Traceability 1
location | 1 process | T ! !
Transport and optimization ( Predictive/preventive maintenance ) N
logistics . ' ' ' Avoiding
Dangerous Maintenance service
maintenance aid ~N interruptions
activities Trainin ;
Utilities — 9 Marketing due to external
Picking o | (display) \ causes y,
Customization Process Customer knowledge
Application to . - imizati
Eirg);hly non- T Marketing Customization : optimization
Consumer goods : ' D T
9 ergonomic Maintenance ' — , — Avoiding
activities aid [ Pred|ct|ye/prevent|ve malnt'enance ] service
. Dangerous ' Training interruptions
Environment maintenance due to external
activities Nawees

Source: EIC (DGI — ACCIO)
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International opportunities for Catalan companies

Netherlands

Global Business
Opportunities Index

[ B ~ |2a3 Chile |
BWear CJ1a2
Bsas <1
.435 DNodata
[ 13a4

“\ 'wsz{{. f.
i

.' _singapore ai\

Note: Index represents a value between 0 and 10 )
Source: Global trade mapping, 2018 by EIC (DGI — ACCIO)
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Take a look at the full report:
http://catalonia.com/.content/documents/industry-40-in-
catalonia.pdf

Further information about the sector and opportunities:
http://catalonia.com/trade-with-catalonia/industry-40.jsp
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