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INDUSTRY 4.0: DEFINITION

“The integration of information and communication technology into the industrial environment” Schuh et al. (2014)

“The increasing digitization of the entire supply chain, which makes it possible to connect actors, objects and systems
based on real-time data exchange” (Dorst et al., 2015; Spath et al., 2013).

Four pillars:

1. Cyber physical systems (CPSs) — the “integrations of computation and physical processes. Embedded
computers and networks monitor and control the physical processes, usually with feedback loops where physical
processes affect computations and vice versa.” (Lee, 2008).

2. Internet of things (loTs) — considers “things’ and ‘objects’, such as RFID, sensors, actuators, mobile phones,
which (...) interact with each other and cooperate with their neighboring ‘smart’ components, to reach common
goals” (Giusto et al., 2010)

3. Smart factories — combines the notions of loTs and CPSs and by placing them inside the working space and at
the core of operations.

4. Internet of services — based on the concept that services are available through the internet so that private
users and/or companies can create, combine and offer new kind of value-added services (Hofmann & Rusch,
2017) -
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INDUSTRY 4.0: ENABLING TECHNOLOGIES  cenra eurobe ==

The Key Technologies of 14.0 (Alcacer & Cruz-Machado, 2019):

N

S A T o

The Industrial Internet of Things

Cloud Computing

Big Data and analytics

Simulation

Augmented Reality

Additive Manufacturing (products and process innovations realized through
virtual reality simulations)

Horizontal and Vertical Systems Integration

8. Autonomous Robots

9. Cybersecurity -
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WP1 - EXPECTED DELIVERABLES CENTRAL EUROPE 25

X Reports on existing infrastructure for Industry 4.0 in
Europe:
BMethods (Unive)
BMPartners’ reports (all partners - mapping of economic
structure, species, and relevant policies)
X Regional stakeholder meetings in all partners regions
X Creation of the knowledge base
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METHODOLOGY RECAP

ECONOMIC STRUCTURE SPECIES POLICIES

Aim:

X Mapping the economic and
social structure of the
region

X Unpacking data and figures
related the current
readiness of economic
operators in terms of digital
transformation and industry
4.0, as well as to the
indicators of potential
evolution.

X Comparing regional data

Aim:

X Mapping actors /
institutions involved
industry 4.0 / digital
initiatives;

X Focus on universities and
education institutions;
research centres/labs
(private and public);
technology transfer entities;
consultancy firms,
technology providers; public
institutions
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Aim:

X Unpacking the most relevant
policies and initiatives
related to Industry 4.0,
particularly for (not not
limited to) SMEs;

X Understanding the state of
implementation of Industry
4.0 in the partners’ regions,
their receptiveness and
narrative around its
objectives and importance,
and the results achieved.

F
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MAPPING RESULTS




ECONOMIC AND SOCIAL STRUCTURE




ECONOMIC AND
DEMOGRAPHIC

INDICATORS
(SOURCE: EUROSTAT)

X
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CENTRAL EU

GDP (2017)

Total population

Population aged 20-34 and over 65
(% on tot), ratio over 65/20-34

(%) Population with tertiary
education (ISCED lev. 5-8, 25-64Y)
(%) Population with upper
secondary and post-secondary
(ISCED lev. 3-4, 25-64Y)

(%) Employment 25-64 Y

(%) Unemployment 15-74 Y

(%) HRST on total employed

individuals
1
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@DP (2017, milliens)

Lombardia (IT) |
Veneto (IT) | 162.224,14 }
Upper Austria (Oberosterreich) (AT31) | 63.395,%4
Malopolskie (PL) | 37.5}4,49

North Croatia (Kontinentalna Hrvatska) (HR) 33.%39,85

Usti Region (Severozapad including Karlovy Vary Region)
(C2) 14.315,26

West Transdanubia (Nyugat- Dunantul) (HU) 1]3.179,36
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380.995,24 ]

0,00 100.000,00 200.000,00 300.000,00 400.000,00

Souree: Eurostat
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Tetzl populaten (2018, thousands)
Lombardia (IT) 10.060,57 }
Veneto (IT) 4.905,85 }

Malo polskie (PL) 3.400,58 }

Upper Austria (Oberosterreich) (AT31) 1.473,%8

West Transdanubia (Nyugat- Dunantul) (HU) 985,}6

North Croatia (Kontinentalna Hrvatska) (HR) 826}45

Usti Region (Severozapad including Karlovy Vary Region)

(C2) 820}79

0,00 2.000,00 4.000,00 6.000,00 8.000,00 10.000,00 12.000,00
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Pepuletion ege (2018)
Usti Region (Severozapad including Karlovy Vary Region) (CZ)
Veneto (IT)
Malopolskie (PL)

Lombardia (IT)

North Croatia (Kontinentalna Hrvatska) (HR)

West Transdanubia (Nyugat- Dunantul) (HU) ‘]J
)

Upper Austria (Oberdsterreich) (AT31) ]

)

0% 20% 40% 60% 80% 100% 120% 140% 160%
Ratio over 65/20- 34 Population over 65 (% on tot) Population aged 20- 34 (% on tot)
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Level of Educaiien (2018)
West Transdanubia (Nyugat- Dunantul) (HU)
North Croatia (Kontinentalna Hrvatska) (HR)
Lombardia (IT)
Upper Austria (Oberosterreich) (AT31)
Malopolskie (PL)

Usti Region (Severozapad including Karlovy Vary Region) (CZ)

Veneto (IT) ]

0% 10% 20% 30% 40% 50% 60% 70% 80%
(%) Population with tertiary education (ISCED lev. 5-8, 25-64 Y)
(%) Population with upper secondary and post secondary (ISCED lev. 3-4, 25-64 Y)

ERATION FORWARD




pa— iiterreg =
Employment and RIRET CENTRAL EUROPE :
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55,06%
Upper Austria (Oberosterreich) (AT31) - J6,90% ] ]
[ 95,38%

]61,51%
Malopolskie (PL) - J2,90%
[ ]88,45%

54,04%
North Croatia (Kontinentalna Hrvatska) (HR) - JS,OO% ] ]
[ 84,05%

]52,36%
Lombardia (IT) * JG,OO%
[ ]87,39%

]46,70%
Veneto (IT) - J6'50%
[ ]86,60%

41,28%
West Transdanubia (Nyugat- Dunantul) (HU) - JZ,OO% ] ]
[ 89,77%

38,21%
Usti Region (Severozapad including Karlovy Vary Region) (CZ) - JS,OO% ]

]88,25%

0,00% 20,00% 40,00% 60,00% 80,00% 100,00% 120,00%
(%) HRST on total employed individuals (%) Unemployment 15- 74 Y (%) Employment 25- 64 Y
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Souree: Eurostat, Employment/Unemployment by sex, age, educational attainment level and NUTS 2 regions (1 000), HRST by category and NUTS 2 regions
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X Number of firms (2016)
Number of high-growth firms (2016)

BUSINESS DEMOGRAPHY X 3 years old enterprises share of the

(SOURCE: EUROSTAT) business population (2016)
X Average company size

X

>
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Business demogrephy (2018)
900.000
825.571
800.000
700.000
600.000
500.000
400.000
300.000
221.553
200.000
1. 97.722
100.000 63.382 SRTER 77.906
Ir 1371 [ 1296 " 11.152 .176 " 1455 .674
West Transdanubia Usti Region North Croatia Malopolskie (PL) Upper Austria Veneto (IT) Lombardia (IT)
(Nyugat- Dunantl) (Severozapad (Kontinentalna (Oberosterreich)
(HY) including Karlovy Vary Hrvatska) (HR) (AT31)
Region) (CZ)
Number of firms (2016) Number of high- growth firms (2016) ===3 years old enterprises share of the business population (2016)
— TAKING COOPERATION FORWARD 15

Source: Eurostat (Business demography and high growth enterprise by NACE Rev. 2 and NUTS 3 regions)
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North Croatia (Kontinentalna Hrvatska) (HR)

Upper Austria (Oberosterreich) (AT31)
Lombardia (IT)

West Transdanubia (Nyugat- Dunantul) (HU) |
Veneto (IT)

Malo polskie (PL)

Usti Region (Severozapad including Karlovy Vary Region)
(>4

TAKING COOPERATION FORWARD
Source: Eurostat (data as of 2016), calculated as number of employees in sector / number of local units.




INNOVATION INDICATORS
(SOURCE: RIS 2019)
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CENTRAL EUROPE &z

Overall Innovation Performance (RIS
2019) relative to EU performance
Innovation performance group (RIS
2019)

Innovation performance change (RIS
2011-2019)

Firms' R&D VS non-R&D spending
R&D spending in public VS business
sector

SMEs innovation activites

Sales of new-to market and new-to-
firm innovations (as % of turnover)

SMEs collaboration indicators

‘vﬂ “
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I N N OVATI O N - Upper Austria (Oberésterreich) (AT)CENTRAL:éJj;TE S
PERFORMANCE

GROUPS (201 9) Lombardia (IT)

Moderate + Veneto (IT)
Source: RIS 2019
Definition: grouping based on
each region’s innovation
performance relative the EU
average. Malopolskie (PL)
e Strong Innovators: Moderate North Croatia (Kontinentalna
performance more than 20% Hrvatska) (HR)

above the EU average and
between 90% and 120% of the

EU average. . . i . .
« Moderate Innovators: Usti Region (Severozapad including

performance between 50% and Karlovy Vary Regi.on) (CZ) o
90% of the EU average. Moderate - West Transdanubia (Nyugat-Dunantul)
(HU)

— TAKING COOPERATION FORWARD 18



- " iterreg &
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Malopolskie (PL)

Upper Austria (Oberosterreich) (AT31

Veneto (IT)

[
Lombardia (IT) [

=

North Croatia (Kontinentalna Hrvatska) (ER)

Usti Region (Severozapad includifig Karlovy Vary ]
Region) (C2)

West Transd{nubia (Nyugat- Dunantul) (HU)
-10 -5
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Source: RIS 2019, definition: the RIl indicates the performance in 2019 relative to that of 2011.
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including Karlovy Vary Region)
(C2)
80%

70%

Upper Austria (Oberdsterreich) B West Transdanubia (Nyugat-

(AT31) - Dunantul) (HU)

North Croatia (Kontinentalna

Hrvatska) (HR) Lombardia (IT)

Malopolskie (PL) Veneto (IT)

R&D expenditure in the public sector R&D expenditure in the business sector

AEs, exdladingGnt@mb ER Afd @kt riatiYahRED expenditurks /

Data as of 2019. Source: RIS. (Numerator:
Denominator: Total turnover for SMEs.)
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Are’ (D VS ne

Karlovy Vary Region) (CZ)

st Transdanubia (Nyugat-

Malopolskie (PL) Dunantul) (HU)

Upper Austria (Oberosterreich) North Croatia (Kontinentalna
(AT31) Hrvatska) (HR)

Lombardia (IT) Veneto (IT)

Firm investments - R&D expenditure in the business sector
Firm investments - Non- R&D innovation expenditures in SMEs as percentage of turnover

e highex educatiorpsertor (BIERD) ORAR the business sedtor
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Malopolskie (PL)

70%

60%

65% 50% West T e :
Veneto (IT)_ lest Transdanubia (Nyugat:

Dunantul) (HU)

Usti Region (Severozapad
Lombardia {J3)7% including Karlovy Vary Region)
(C2)

rth Croatia (Kontinentalna
Hrvatska) (HR)

Innovators - SMEs introducing product or process innovations as percentage of SMEs
Innovators - SMEs introducing marketing or organisational innovations as percentage of SMEs

Data as of 2019. Source: RIS. (Numerator: Number of SMEs that introduced a new product/process/r;%r i ne of their

markets / Denominator: Total number of SMEs.)
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CENTRAL EUROPE
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Veneto (IT)

Lombardia (IT)

Usti Region (Severozapad including Karlovy Vary Region)
(CZ)

West Transdanubia (Nyugat- Dunantul) (HU)
Upper Austria (Oberosterreich) (AT31)

North Croatia (Kontinentalna Hrvatska) (HR) }43%

Malopolskie (PL) }30%

0% 10% 20% 30% 40% 50% 60% 70% 80%
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Dataas of 2019. Source: RIS. (Numerator: Sum of total turnover of new or significantly improved products for SMEs / Denominator: Total turnover for SMEs)
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Malopolskie (PL)
90%
80%
70%

Lombardia (IT) - 60% West Transdanubia (Nyugat-

509% Dunéntul) (HU)

Usti Region (Severozapad
Veneto (IT) %6% including Karlovy Vary Region)
(CZ)

Upper Austria (Oberosterreich orth Croatia (Kontinentalna

(AT31) - Hrvatska) (HR)

Linkages - SMEs innovating in- house as percentage of SMEs
Collaboration - Innovative SMEs collaborating with others as percentage of SMEs

Data as of 2019-Source-RIS-{Numerator-Number-of SMEs-thathave-hadany cooperationagreement 8niin VA FckiVi€ids With bthBPenterprises of4

institutions OR that developed a new product or process in-house or with other firms / Denominator: Total number of SMEs)
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RELEVANT ACTORS
(CATEGORIES)

X X X X

X

X
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CENTRALEUROPEwmﬁé

Development agency

Public institution

Private/Public consortia

Research & Technology Organization
- Research Center

Research & Technology Organization
- University

Technology/service provider -
startup

Technology/service provider - large
company

Consulting company

Science Park/Hub

FabLab
‘1 _
T 5
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Usti Region (for RIS as Severozapad including Karlovy Vary Region) }

(C2)

Upper Austria (Oberosterreich) (AT31) }

Matopolska (PL)

North Croatia (Kontinentalna Hrvatska) (HR)

West Transdanubia (Nyugat-Dunantul) (HU)

Lombardia (ITC4)

Veneto (IT)
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Repericd speckes in all reglons HiIlCIroy

CENTRAL EUROPE
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Technology/service provider - established company
Research & Technology Organization - University
Public institution
Consulting company
Private/Public consortia
Technology/service provider - startup
Development agency
Research & Technology Organization - Research Center

Science Park/Hub

FabLab

TAKING COOPERATION FORWARD




Consulting company
16
Technology/service

provider - startup

14 Development agency

12

Technology/service
provider - established
company

FabLab

Science Park/Hub Private/Public consortia

Research & Technology
Organization -
University

Public institution

Research & Technology
Organization - Research
Center

witerreg B
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—e—Lombardia (ITC4)

—e—Matopolska (PL)

—e—North Croatia (Kontinentalna
Hrvatska) (HR)
Upper Austria (Oberosterreich) (AT31)

—a—Usti Region (for RIS as Severozapad
including Karlovy Vary Region) (CZ)

—e—\/eneto (IT)

—a—\West Transdanubia (Nyugat-
Dunantul) (HU)

-
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Regional Technology Specializations

LOMBARDIA (IT)

Remote-control =
Digital-Fabrication

Digital-assessment oiei
Artificial-Intelligence

I TArduinp

IT-Governance 0 R0b_0tIgS
nation3D-Printing

Economics B|g_Data Optimization

Token-Wireless

Logistics-§-supply-chain Enterprises-Support

Based on "species" template - threshold set at 20 words v ViZzLo )

ECOS4IN
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Regional Technology Specializations EEN

VENETO (IT)

ICT-Technologies

Digital-Strategy

Digital-Fa bricatgotnt |
3d-Printing automation
Cyber-Security

o loT :
Digital-Manufacturing
Supply-Chain-Optimization

Based on "species" template - threshold set at 20 words v ViZzLo ) 31



Regional Technology Specializations

MALOPOLSKA (PL)

_ Information-Systems
Biotechnology-And-Horticulture

Water-Management
Automation 3D-Printing

Entrepreneurship

i ,Food-Management
"Rt Big-Data

Agriculture-4.0

Energy-Management |
Industrial-Automation

Computer-Science

Based on "species" template - threshold set at 20 words

wreg
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Development Fund

WV vizzLo |

ECOS4IN
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Regional Technology Specializations ECOSAIN

NORTH CROATIA (KONTINENTALNA HRVATSKA) (HR)

Artificial=Intelligence
Additive-Manufacturing

ROthiCS Design
Digital=-Strategy
Digital-Assessinent

Actuators-Networks

Based on "species" template - threshold set at 20 words V \mfidZWZLO ORWARD 33
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Regional Technology Specializations ECOSAIN

UPPER AUSTRIA (OBEROSTERREICH) (AT31)

Assistive=lechnologies
SmartsfFactory

Rebotics
Automation

Mechatronics

SDEUATRNTN

Assistive-Machines
3D-Vision-&-Modeling

ORWARD 34

Based on "species" template - threshold set at 20 words V \mfidZWZLO



HARAST]
\L EURCPE iz

Regional Technology Specializations EEN

USTI REGION (Severozapad including Karlovy Vary Region) (CZ)

_ Digital-Assessment
Cognitive-Systems gimulations

Automatlon

Robotics
Intelligent-System

Modellingmaterials

Smart-City p|atforms
Industrial-Informatics

Based on "species" template - threshold set at 20 words v ViZzLo ) 35
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Regional Technology Specializations Riaelaia

WEST TRANSDANUBIA (Nyugat-Dunantal) (HU)

Fuzzy-Technologies
Autonomous-Systems

ICT-Technologies

Weara blels.OTAcoustics
Tribology Data-Mining

Based on "species" template - threshold set at 20 words V ViZzLo ) L 36
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x Awareness tool
x Collaborative experimental
project

POLICIES x Firms’ digital strategy
implementation
CLASSIFICATION x Infrastructure (e.g.,
connectivity)
X Monetary incentive
x Regional development

strategy
x Training/skills development

;1
<5
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Policies distribution by region

Training / skills
development

Regional development
strategy

Monetary incentive"

Awareness tool
14

12

10

Collaborative
experimental project

Firms digital strategy
implementation

Infrastructure

iilerreg

European
an

CENTRAL EUROPE &
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—e—Lombardia (ITC4)

—e—Malopolskie (PL)

—a—North Croatia (Kontinentalna
Hrvatska) (HR)

Upper Austria (Ober6sterreich)
(AT31)

—a—Usti Region (for RIS as Severozdpad
including Karlovy Vary Region) (C2)

—e—Veneto (IT)

—e—\West Transdanubia (Nyugat-
Dunantul) (HU)
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THANK YOU FOR YOUR
ATTENTION.




