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This has been prepared in the context of the project “Digital Transformation of the Greek
Industry”, for the purposes of the Deliverable 1 in accordance with the signed contract No
SRSS/SC2019/034 Lot 1, Implementing framework contract procedure SRSS/P2017/FWC001
Lot 1.

This Report has been prepared by PricewaterhouseCoopers Business Solutions S.A. (PwC)
for the exclusive use of DG Reform and the main beneficiary of the project, it being the
General Secretariat for Industry, and should not be relied upon by any third party for any
purpose. The authors do not assume and hereby disclaim any liability to any party for any loss
or damage howsoever arising from the use of this Report or of the information contained
herein by any person other than the DG Reform.

PwC does not assume any audit responsibility, nor substitutes the appointed audit bodies,
based on the National Audit Rules by an auditor.

PwC is not liable for any use of the Deliverables for audit, accounting, tax, financial, legal, etc.
purposes by third parties (e.g. public authorities, audit bodies, etc.).

The product of this work is limited to supportive services offered to the Contracting Authority.

The relevant Authorities are solely responsible for the final decisions made. PwC does not
take decisions on matters that fall within the responsibility of the Administration or official
bodies or executives of the Contracting Authority.

For the implementation of the project, data and other relevant information were collected
through interviews with stakeholders as discussed and agreed with the study’s beneficiary.
The list of interviewees was agreed with DG Reform and PwC is not responsible for the
statements the interviews and their accuracy and these have been taken as accurate and true
without further verification.

PwC bears no responsibility for the processing of the information and data that was never
submitted or was submitted incorrectly or belatedly.

The current study is valid in its entirety. The legal review, interviews with stakeholders, data
analysis wherever applicable, as well as the conclusions of the study that are presented in this
document are indissociable from one another and PwC bears no responsibility for any
potential fragmented use, which can lead to misinterpretations.
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List of Abbreviations

The following Abbreviations list contains all the key terms contained in the document in order to provide
a clear view of the terminology used throughout.

3D Three-dimensional

':‘_gTPHAST Access Centre for Photonics Innovation Solutions and Technology Support

AG Arbeitsgemeinschaft (Working Group)

Agri Agriculture

Al Artificial Intelligence

AM Additive Manufacturing

API Application programming interface

AR Augmented reality

BDSF Belgium Digital Skills Fund

BLS Bureau of Labor Statistic

BMBE Bundesministerium fiir Bildung und Forschung (Germany's Federal Ministry of Education and
Research)

BMWI Bundesministerium fiir Wirtschaft und Energie (Germany's Federal Ministry for Economic Affairs and
Energy)

CAGR Compounded Annual Growth

CapEx Capital Expenditures

CAPITAL Collaborative capacity program on ITS Training-education and liaison

CDW Construction and demolition mineral waste

CE European Conformity

CERT Computer emergency response teams

Cobots Cooperating Robots

CPPS Cyber Physical Production Systems

CRM Customer Relationship Management

CS4IR Fourth Industrial Revolution Initiative

CSIRT Computer Security Incident Response Team

C-suite Chief Executive Suite

CVvD Chemical vapor deposition

DCAT Data Catalog Application Profile

DEI Digitising European Industry

DEOI Digital Economic Opportunity Index

DESI Digital Economy and Society Index

DigComp Digital Competence Framework

DIH Digital Innovation Hubs

DMI Digital Manufacturing Index

DTEI Digital Transformation Enablers Index

DTII Digital Technology Integration Index

DTM Digital Transformation Monitor

DTS Digital Transformation Scoreboard

e.g. Example given

i
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EBP

EC
ECHORD++
e-commerce
ECS
ECSEL
e-Documents
EEG
e-Forms
EGDI

EGE
eGovernment
EIB

e-1D

EIF
elnvoicing
EIS

ENISA
EOPPEP
EPANEK
ERDF
ERP

ESA

ESF

etc.

EU

EU 28
Euros

EY

FCA

FH
FinTech
FoF

FOP

FTE

FTTP

GB

GBP

GClI
GCloud
GDP
GDPR

GE

e
pwe

European Blockchain Partnership
European Commission

European Coordination Hub for Open Robotics Development
Electronic Commerce

Electronic Components and Systems
Electronic Components and Systems for European Leadership
Electronic Documents
Electroencephalography

Electronic Forms

eGovernment Development Index
European Group on Ethics

Electronic Government

European Investment Bank

Electronic ID

European Investment Fund

Electronic Invoicing

European Innovation Scoreboard

EU Agency for cybersecurity

National Greek Certification Organisation
Operational Programme “Competitiveness, Entrepreneurship & Innovation
European Regional Development Fund
Enterprise Resource Planning
European Space Agency

European Social Fund

Et cetera

European Union

European Union 28

EUR

Ernst & Young

Financial Conduct Authority
Fachhochscule

Financial Technology

Factories of the Future

Future of Production

Full time equivalent

Fibre to the Premises

Gigabyte

Great British Pounds

Global Cybersecurity Index
Government Cloud

Gross Domestic Product

General Data Protection Regulation
General Electric
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GM General Motors

Gmbh Gesellschaft mit beschrankter Haftung
GSRT General Secretariat for Research & Technology
HFE Hellenic Federation of Enterprises

HMI human-machine interface

HOU Hellenic Open University

HPC High-performance computing

Hphos Hellenic Photonics Clusters

HR Human Resources

HSA Hellenic Space Agency

HVMC High Value Manufacturing Catapult

i.e. Id est

14.0 Industry 4.0

ICT Information and Communications Technology
IDC International Data Corporation

Idf Industrie du Futur

IDI ICT Development Index

lloT Industrial Internet of Things

ILT Institute of Laser Technology

INCIBE Spanish National Cybersecurity Institute
Industry 4.0 Fourth Industrial Revolution

IoNT Internet of Nano Things

loT Internet of Things

ISO International Organisation for Standardisation
IT Information Technology

JRC Joint Research Centre

KEEE Union of Hellenic Chambers

km/hour Kilometres per hour

KWh Kilowatt hours

LED Light Emitting Diode

M2M Machine-to-machine

MBps Megabytes per second

MEMS Microelectromechanical systems

MES Manufacturing Execution System

MIA-RTDI Managing and Implementation Authority for Research, Technological Development and Innovation
MINECO Ministry of Economy and Investments

MNO Mobile Network Operator

MOOCs Massive Open Online Courses

NACE National Association of Corrosion Engineers
NCS National cybersecurity strategies

NDS Greek National Digital Strategy

NEMS Nanoelectromechanical systems

NGA Next Generation Access

i
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NIS
NRI
NSRF
OpEX
0SS
P&G
P2030
PCT
PhD
PISA
PPP
PVD
R&D
RBVC
Rev.
RFID
RIS3 Strategy
RWTH
SAE
SC
SCADA
SEAD
SEE-ITS
SESAME NET
SEV
SFBB
S

SIM
SLP
SME
SPIRE
STEM
TO
UFBB
ul

UK

us
usD
USPTO
VC
VET
VIPKC

Non-governmental organisation

Network and Information Security

Networked Readiness Index

National Strategic Reference Framework
Operational Expenditures

open source software

Procter & Gamble

Produktion 2030

Patent Cooperation Treaty

Doctor of Philosophy

Program of International Student Assessment
Public-Private Partnership

Physical Vapor Deposition

Research and Development

Robert Bosch Venture Capital

Revision

Radio-frequency identification technologies
Research and Innovation Strategy for Smart Specialisation

Rheinisch-Westfalische Technische Hochschule (Research university in Aachen, Germany)

Smart Anything Everywhere

South Carolina

Supervisory control and data acquisition
Secretary of State for Digital Advancement
Intelligent Transportation Systems in South-East Europe
Supercomputing Exercise for SMEs

Greek Industries Association

Superfast Broadband

Smart Industry

Subscriber identity module

Short Learning Programmes

Small Medium Enterprises

Sustainable Process Industry

Science, Technology, Engineering and Mathematics
Thematic Objective

Ultrafast Broadband

User Interface

United Kingdom

United States

United States Dollars

United States Patent and Trademark Office
Venture Capital

Vocational education and training

Virtual Engineering Industry Competition Centre

>
accenture Digital Transformation of the Greek Industry



Deliverable 1 — Final Draft
Report on the Current Situation — digitisation in Greek Industry and international trends

VR Virtual Reality

WEF World Economic Forum

WG Working Group
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1 Introduction to Deliverable 1

This report was prepared in the context of the project “Digital Transformation of the Greek Industry” funded
by the EU via the Structural Reform Support Programme. This present document constitutes the second
draft of the first Deliverable of the project, titled “Deliverable 1: Report on the Current Situation —
digitisation in Greek Industry and international trends”. This report was shaped based on a number of
studies cited across the document as well as extensive bibliographic research both with regards to EU’s
and Greece’s Industry 4.0 As-l situation, on a dedicated Industry 4.0 survey ran by the Ministry of
Development and Investments, PwC and Accenture and on the technical meetings that were conducted
with the Ministry of Development and Investments project team (on 4/10, 01/11, 07/11, 14/11, 19/11 and
17/12 of 2019) as well as the Workshops with Federations of the Greek industry on 11/12/2019 and the
technical meetings with the General Secretariat for Research and Technology (10/01/2020), the Ministry
of Digital Governance (13/01/2020), the General Secretariat for Public Investments (13/01/2020) and the
Hellenic Clothing Industry Association (13/01/2020).

We live in exponential times, where digital disruption has a profound effect on the way we live and work.
In this era of constant change, digital transformation is no longer a matter of choice, but rather a
prerequisite for the survival of companies, economies and entire societies. As digitalisation increasingly
pervades and converges industries, an entirely new industrial paradigm is emerging: “Industry 4.0".
Industry 4.0 is expected to create up to $3.7 trillion in value by 2025.% Industries around the world are
transforming to increase their productivity and economic performance to ensure social progress. Digital is
at the heart of this transformation and can offer unprecedented opportunities.

The Industry 4.0 frontrunners embrace disruption as part of their DNA and inspire people with a vision of
how technology enables work to be done differently so that organisations and societies can prosper.

Greece shall move quickly and effectively to manage an accelerated rotation. For this reason, the country
needs to embrace a national digital vision and align it with an actionable plan that will positively impact the
growth of its economy and its overall prosperity.

However, in order to realize where we want to go, we first need to understand where we currently stand.

This is the scope of our first deliverable. Deliverable 1: “Report on the Current Situation — Digitisation in
Greek Industry and International trends” aims at introducing the concept of “Industry 4.0” and demystify
the key technological advancements that define this. Having set the context of what Industry 4.0 means,
this report explains how Industry 4.0 “reinvents” the products, transforms companies’ operating models,
democratizes work, shifts value across the value chains and impacts the wider society.

Deliverable 1 also focuses on surfacing the Industry 4.0 state of play across Greece’s EU counterparts
and highlighting best practices at a national and organisational level, that could act as inspiration for the
Greek economy and its businesses.

1 WEF, The Next Economic Growth Engine Scaling Fourth Industrial Revolution Technologies in Production,
http://www3.weforum.org/docs/WEF_Technology and Innovation The Next Economic_Growth Engine.pdf
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Finally, the report concludes with the depiction of Greece’s Industry 4.0 anatomy both at a national and at
an industry level. This enables us to understand the current Industry 4.0 state of play for Greece and easily
compare it with its European counterparts, in order to conclude to a set of key observations for Greece’s
current Industry 4.0 state of play.

The report is structured in the following way:

Chapter 1 provides a brief introduction to the report which includes details about its scope, date of
publication and authors, in addition to a summary of the content explored within each chapter.

Chapter 2 consists of the report’'s Executive Summary, which summarizes the key takeaways and
communicates their value to all the stakeholders involved.

Chapter 3 demonstrates the economic significance of industry and manufacturing and analyses
industrial growth, trade, and employment trends for the European and Greek economies
respectively while zooming into economic activity on the sub sectoral level of manufacturing.

Chapter 4 is an introduction to the essence of Industry 4.0, defining its overall concept and
presenting key global technology trends in the field.

Chapter 5 dives deeper to examine how Industry 4.0 transforms the existing industrial paradigm
through reinventing products and services as well as business models and operating models. It
also examines Industry 4.0’s socioeconomic impact in the workplace and in society as a whole and
analyses the ways in which it shifts value across value chains while surfacing new ecosystems.

Chapter 6 presents and analyses the current state-of-play of EU countries and the domestic state-
of-play of Greece with regards to Industry 4.0. The chapter leverages data from the Digital
Economy and Society Index (DESI), the Digital Economic Opportunity Index (DEOI), and the
Readiness for the Future of Production Index (FOP) to illustrate digitalisation trends in each
country. The chapter then zooms in to the industrial level of analysis. Finally, the chapter analyses
key industry 4.0 enabling factors on the domestic and EU level (use of advanced digital
technologies, digital infrastructure, etc.).

Chapter 7 reviews the national Industry 4.0 strategies currently under implementation in the EU
and deep dives on Industry 4.0 best practices for three EU countries. The chapter also focuses on
the five DEI pillars in the EU and Greece respectively, presenting a blueprint of Greece’s industrial
digital performance across all important dimensions, while showcasing initiatives currently in place
within each pillar.

Chapter 8 analyses the current mechanism, policy mix and measures targeted at Industry 4.0 for
the case of Greece. The chapter elaborates on the current funding schemes in Greece which focus
on the digitalisation of domestic industry. Finally, the chapter also sets the stage on key
stakeholders within the Greek environment that should have a defining participation in the digital
transformation of the Greek industry.

>
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pwe

Chapter 9 showcases the results of the Industry 4.0 Survey launched by the Ministry of
Development and Investments, PwC and Accenture in order to capture the perception of
organisations within the Greek industry with regards to their 14.0 readiness.

Chapter 10 (Appendix 1) includes further data and graphical representations relating to the
adoption of advanced technologies and applications, the level of digital knowledge of the population
and industrial workforce, the state of digital infrastructure, and the state of integrated eGovernment
applications in the EU and Greece respectively.

Chapter 11 (Appendix Il) includes our approach regarding the Industry 4.0 Survey, presenting its
scope, sample, methodology and all other related information including detailed graphical
representations of the survey’s findings.

>
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Key messages from Deliverable 1

In these first two pages, we summarize the key messages deriving from Deliverable 1, in order to help the
reader better summarize key findings and better navigate throughout the text.

The role of the Industry & manufacturing in the global, European and Greek economy

Industry is a central pillar to the development of national economies and to the acceleration of
economic growth.

Industry consists the backbone of the European economy. Europe’s global competitive advantage
on the production of industrial products translated to 25% of the EU’s total value-added in 2018,
while EU Industry’s employment accounted for 22% of total employment in the EU for 2018.

Industry also plays an important role in the overall Greek economy, as it generated 17,5% of the
total Gross value added in 2018 and employed 14% of the total Greek workforce in the same year.
In addition, looking at the development of the Greek industrial production from 2013 — 2018 and its
projections for 2019 and 2020, a continuous increase is noted since 2015.

The change of the existing industrial paradigm and the socioeconomic impact of Industry 4.0

Industry 4.0 creates a “tectonic” tilt on the industrial paradigm. Through the reinvention of products,
the transformation of organisations’ operating models, the introduction of new business models,
the “democratisation” of work and the emergence of new ecosystems that disrupt traditional value
chains, enterprises throughout the world are able to significantly improve their top and bottom lines.
Namely, Industry 4.0 enables organisations to:

o Increase their revenues and grow through introducing new, innovative products & services,
entering into new markets and expanding their presence in new channels

o Improve customer satisfaction and increase customer penetration and retention

o Optimize their cost structure and achieve reduced labour costs and increased workforce
productivity

Industry 4.0: State of Play in EU countries & Greece

Countries around the world have started responding to this new Industry 4.0 paradigm, albeit at a
variable degree.

Zooming into Greece, the country lags behind across the adoption of Industry 4.0 and digital
technologies and applications

Exception to Greece’s overall low digital maturity is the strength that the country demonstrates on
the use of big data analytics. In fact, Greek companies have understood that data is the new digital
capital and increasingly exploit the potential of Big Data Analytics.

Greece’s suboptimal position with regards to its digital infrastructure and the provision of digital
public services, prevent the Greek enterprises from rapidly adopting new Industry 4.0 technologies
and supporting their technology needs
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With regards to human capital, Greece’s limited digital skills across its society is also considered a
structural inhibitor towards the country’s rotation towards Industry 4.0. Nevertheless, if we zoom
into Greece’s tertiary education, we observe that Greece demonstrates a technically adept human
capital, with an overall high number of tertiary graduates and an adequate number of ICT and
STEM graduates. These society segments could be leveraged to instigate the Greek Industry’s
digitisation

Greek enterprises have performed thus far limited investments regarding in the digital upskilling
and reskilling of their industrial workforce. At the same time, the Greek Government does not have
in place a structured mechanism to measure the effectiveness of the undertaken digital skills
initiatives

Focusing into the R&D and innovation area, evidence indicates that Greece is home to a
burgeoning start-up & Digital Innovation Hubs scene. Nevertheless, at the same time the country
ranks low against its EU counterparts both with regards to its R&D investments, as well as
regarding the overall number of the issued Greek patents. In addition, R&D appears disassociated
with applied research & industry implementation. Contrary to the EU average, where the business
sector appears highly involved in R&D, the Greek R&D is mainly dominated by the higher education
sector, while Greek organisations appear reluctant to invest in applied R&D

To reverse this, both the European Commission and the Greek Government actively support the
innovation in the Greek Industry through the provision of targeted funding schemes

The Greek Government has already undertaken a set of measures to transform Greece’s
regulatory environment through the introduction of a set of directives on digital technologies and a
set of laws (i.e. 4622/2019 and 4635/2019) for the simplification and reorganisation of Greece’s
public administration and for boosting and assisting the Greek business environment

Nevertheless, Greek enterprises still face structural and regulatory obstacles during their setup and
operations, with processes around “dealing with construction permits”, “registering property”,
“getting credit” and “enforcing contracts” scoring particularly low across the annual report on the
ease of “Doing Business” for 2020

Finally, looking at the circular economy, Greece is Europe’s lowest ranking country, with regards
to the average circular use of materials

EU Industry 4.0 strateqgies and initiatives & Greek Initiatives towards an industry 40 economy and

society

To support and accelerate the digitisation of their Industries, Governments all over Europe have
architected national Industry 4.0 strategies and adopted relevant initiatives

Although, every country's plan differs significantly with regards to its strategic focus, key audience,
policy design, implementation approach, and funding approaches, there are some common traits
and characteristics with regards to how these 16 countries have architected their Industry 4.0
strategies. These traits shall also be used for architecting Greece’s Industry 4.0 strategy

>
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In parallel with national Industry 4.0 initiatives, the European Commission acknowledged the new,
tremendous opportunities that Industry 4.0 can bring to the European industry. In this context, it
launched the Digitising European Industry initiative (DEI) in April 2016. The DEl initiative introduces
a framework for the effective coordination between national and EU-level initiatives and promotes
relevant policy actions including investments in digital innovation capabilities. In addition, it focuses
on the development of ICT standards, explores the creation of favourable regulatory conditions
and promotes specific initiatives for the upskilling and reskilling of the human capital.

Contrary to most of its EU counterparts, Greece lacks a holistic national Industry 4.0 strategy and
a structured mechanism to coordinate Industry 4.0 programmes and initiatives. Nevertheless, the
new Greek Government has reinvigorated interest in digital and actively supports the digitisation
of the Greek Industry. In addition, Greece has already implemented a set of measures, policies
and mechanisms, to support the digital transformation of the Greek Industry

Organisations’ perception on their Industry 4.0 capabilities

The surveyed Greek executives recognize the significance of Industry 4.0 and the changing of the
industrial paradigm

Greek executives perceive their organisations’ increased productivity as the most important direct
benefit from implementing Industry 4.0 technologies

The surveyed Greek enterprises have already adopted a set of Industry 4.0 technologies, albeit at
a variable degree. In fact, an alarmingly high percentage of them have not invested yet in any
Industry 4.0 technology

Out of the total set of technologies that underpin the concept of Industry 4.0, Greek organisations
appear to currently focus their attention primarily on cloud, cybersecurity, big data analytics and
manufacturing-dedicated systems, i.e. SCADA and MES

Greek executives appear to have initiated their Industry 4.0 transformation, starting mainly from
the digitisation of their organisations’ support functions, their Marketing & Sales and their
production divisions. Moving forward, the majority of them plan to dedicate additional funding on
the digitisation of their production and product development divisions.

Enterprises’ production lines demonstrate a limited degree of digitisation, although the majority of
the respondents claim to have revamped their production equipment during the last two years

The Greek surveyed executives face multiple challenges during their rotation to Industry 4.0, with
the lack of digital skills for implementing Industry 4.0, the limited time to experiment, test and
implement new Industry 4.0 technologies, the low level of their clients’ readiness with regards to
Industry 4.0 practices and the lack of technical knowhow in implementing Industry 4.0 capabilities
being identified as the four top-of-mind challenges

Greek surveyed executives verify the limited digital skills currently existing in the Greek market.
Only 17% of the Greek executives believe that their workforce is currently digitally adept to
correspond to the emerging Industry 4.0 needs, with major upskilling required mainly on new
technologies, complex problem-solving and soft skills

>
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The most highly sourced digital skills in the future appear to be around Artificial Intelligence, Cloud,
Big Data Analytics and Cybersecurity

Greek executives welcome the support of the Greek Government to further enable their
organisations’ digitisation. The deployment of a modern technological infrastructure (e.g. 5G,
integrated national fibre optic broadband and wireless networks), the provision of relevant tax
incentives and the provision of technical expertise for the design and implementation of Industry
4.0 initiatives are quoted as the most important incentives that the Government should provide

>
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2 Executive Summary

Industry is vital for the global, EU & Greek economy

Industry is a central pillar to the development of national economies and to the acceleration of economic
growth. In fact, there is evidence that countries with strong industrial sector have shown more economic
growth, had improved national income, promoted living standard of people and decreased unemployment.
According to the World Bank, Industry in 2017 contributed 25,4% of the world’s total GDP, while the
employment in the industry sector reached 23,08% of the worldwide employment.? At the same time,
exports of goods, which is the key output of Industry, reached the $17,52 trillion.®

Industry consists the backbone of the European economy. Europe’s global competitive advantage on the
production of industrial products translated to 25% of the EU’s total value-added in 2018%, while EU
Industry’s employment accounted for 22% of total employment in the EU for 2018.° The EU is also one of
the world’s largest players in global trade being the second largest exporter and importer of goods in the
world, with only China exporting more goods and the United States importing more. In 2018, trade in goods
represented 70% of total EU trade in goods and services.® In this context, competitiveness is at the heart
of the Commission’s agenda and, as we stand on the brink of a new industrial revolution, the Commission
is committed to supporting the digital and green transformation of EU Industry.

Zooming into Greece, Industry also plays an important role in the overall Greek economy, as it generated
17,5% of the total Gross value added in 2018 and employed 14% of the total Greek workforce in the same
year.” In addition, looking at the development of the Greek industrial production from 2013 — 2018 and its
projections for 2019 and 2020, a continuous increase is noted since 2015. Projections estimate that the
industrial production will continue to grow in 2019 (by 0,9%) and in 2020 (by 3%).2

Evidence therefore indicate that Industry is a central pillar of the national economy and its growth can have
significantly positive spill over effects to other sectors and to the worldwide economy and society.
Nevertheless, at the same time, Industry demonstrates the largest malleability to the underlying
technological framework of each time period. Unlike sectors that involve fixed components such as
resources, land, and livestock, Industry involves processes which are defined almost completely by the
underlying technological conditions of the time period analysed. As such, while Industry 4.0 will
undoubtedly transform economic activity across all sectors, Industry is most likely to become the most
rigorously transformed and become the driver and enabler of Industry 4.0 that will, in turn, be diffused
across all other sectors in the economy.

2 World Bank, https://data.worldbank.org/indicator/NV.IND.TOTL.ZS?view=chart, https://data.worldbank.org/indicator/SL.IND.EMPL.ZS
3 World Bank, https://data.worldbank.org/indicator/BX.GSR.MRCH.CD

4 The European economy since the start of the millennium — A statistical portrait, 2019 edition,
https://ec.europa.eu/eurostat/cache/digpub/european_economy/index.html?lang=en

® The European economy since the start of the millennium — A statistical portrait, 2019 edition,
https://ec.europa.eu/eurostat/cache/digpub/european_economy/index.html?lang=en

& The European economy since the start of the millennium — A statistical portrait, 2019 edition,
https://ec.europa.eu/eurostat/cache/digpub/european_economy/index.html?lang=en

" The European economy since the start of the millennium — A statistical portrait, 2019 edition,
https://ec.europa.eu/eurostat/cache/digpub/european_economy/index.html?lang=en

8 Eurostat, Stochasis Macroeconomic Trends -SectoralForecasts, December 2019. Forecasts have been provided by Stochasis
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Introducing the concept “Industry 4.0” and explaining how Industry 4.0 changes the industrial

paradigm

But what do we mean exactly with the term “Industry 4.0”? And how can this new concept change the
world in which we live?

The concept of “Industry 4.0” is used to describe the fourth industrial revolution, characterised by a fusion
of technologies and the use of smart, fully connected devices that blur the lines between the physical,
digital, and biological spheres. Industry 4.0 is “fuelled” by a set of foundational technology trends that
radically transform the industrial production and manufacturing. These are the following:

Key Industry 4.0 technology trends

Additive . . .
Manufacturing Cybersecurity Manufacturing Execution Systems (MES)
Artificial Intelligence | Distributed Intelligence New Materials
. Electronic Components & . .
Augmented Reality P Simulation
Systems

. . High Performance Supervisory Control and Data Acquisition
Big Data Analyti .

g bata Analytics Computing Systems (SCADA)
Blockchain Industrial Robots The Industrial Internet of Things (lloT)
Cloud Machine-to-Machine (M2M) = Photonics, Automation, Sensors & Applications

Industry 4.0 creates a “tectonic” tilt on the industrial paradigm. In more detail:

pwe

Industry 4.0 “reinvents” the products. The new, smart products are constantly connected to
other devices and to the cloud, become “smart” through the incorporation of sensors and on-board
processing capability and evolve through the use of Artificial Intelligence.

Industry 4.0 transforms all components of the Operating Model of organisations; it reshuffles
how organisations are organized, which processes are automated, what talent organisations need
and to which ecosystems organisations shall become part of.

Industry 4.0 introduces new Business Models: The emerging “as-a-Service” or “pay-as-you go”
models enable customers to pay for products’ uses on a use-based principle. At the same time, in
the Industry 4.0 era, companies need to work out whether they also need a platform strategy.
Industry 4.0 “democratizes” Work: As more areas of labour-intensive activity become
automated, new roles will be introduced to ensure the proper deployment and function of
automation, while more transactional and routine tasks will become defunct. At the same time, the
increasing digitalisation and techno-centricity of industrial production will require new skills from
industrial employees, making their constant reskilling and training the new standard. Finally, the
rise of machine-assisted work, will enhance human productivity and create new capabilities in the
domain of human-machine interaction.

Industry 4.0 shifts value across value chains and surfaces ecosystems as the new force:
The rise of smart and connected products significantly disrupts traditional linear value chains
defined by clear beginnings and endings within siloed organisations and reshuffle the fundamentals
of industries and will blur their boundaries.

>
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e Industry 4.0 impacts the wider society: Industry 4.0 technologies are maturing rapidly with
seemingly limitless applications. This opens up ethical and societal issues and concerns, such as
workforce displacement, loss of privacy, potential biases in decision-making and lack of control
over automated systems and robots.

¢ Industry 4.0 “realizes” the circular economy: The circular economy is more than a sustainability
initiative — it's about helping industrial companies make and save money by better managing their
resources and waste efficiently. As industrial companies continue down this path, they’ll need
digital solutions that can support their business and operating models — which is why Industry 4.0
is so important. The technologies that underpin Industry 4.0 can make this happen.

Through this “tectonic” tilt, Industry 4.0 enables organisations to:

e Increase their revenues and grow through introducing new, innovative products & services,
entering into new markets and expanding their presence in new channels

¢ Improve customer satisfaction and increase customer penetration and retention

e Optimize their cost structure and achieve reduced labour costs and increased workforce
productivity

According to data analysis, EU countries become diqgitally transformed at a variable deqgree while
Greece appears to lag behind across almost all Industry 4.0 dimensions

Countries around the world have started responding to this new Industry 4.0 paradigm, albeit at a variable
degree. This Industry 4.0 rift surfaces through the review of multiple Industry 4.0 related indexes both at a
national and at an industry level, namely the World Economic Forum’s Future of Production (FOP)®, the
European Union’s Digital Economy and Society Index (DESI)'°, Accenture’s Digital Economic Opportunity
Index (DEOI), the European Union’s Digital Transformation Scoreboard*?.

Zooming into Greece, the country appears to lag behind across the majority of Industry 4.0 and digital
indicators. In more detail, according to EU’s DESI Index, in 2019, Greece ranked 26™ out of 28 EU member
states with regards to its digital maturity and was positioned at the tail end of the index, with a score 28%
lower than that of the European average. Greece's unfavourable rating in the DESI index is aligned with
the country's low ranking across Accenture’s Digital Economic Opportunity Index (DEOI), where Greece
scored at the lowest end of the digital maturity curve in 2018 (22" out of the 22 countries of the sample)
and EU’s Digital Transformation Scorecard.

If we further examine the level of adoption of a set of digital technologies that underpin the Industry 4.0
rotation of an economy, it is evident that Greece is suboptimally positioned across all areas below:

¢ Interms of the adoption of cloud computing technologies, Greece’s enterprises show low rates of
adoption, with only 13% of enterprises making use of the technology, half the EU average of
269%0.13

¢ WEF, Readiness for the Future of Production Report 2018, http://www3.weforum.org/docs/FOP_Readiness Report 2018.pdf

10 https://ec.europa.eu/digital-single-market/en/desi

1 Accenture 2018, ,Digital Cyprus: Catalyst for Change”, https://www.accenture.com/ar-en/insights/digital/digital-cyprus-catalyst-change

12 Digital Transformation Scoreboard 2018, https://op.europa.eu/en/publication-detail/-/publication/683fe365-408b-11e9-8d04-01aa75ed71al
13 Eurostat https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=isoc_cicce use&lang=en

e
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e With regards to RFID technologies, Greek enterprises also recorded the lowest levels of adoption
in the EU along with Hungary and Romania, reporting 7% RFID adoption in 2017.

e In addition, just 2% of Greece’s enterprises used industrial robot technology in 2018,
demonstrating the country’s slow rate of adoption in terms of industrial robotics.*®

o Greek enterprises have also been moderately too slow in their adoption of Customer Relationship
Management (CRM) systems, with just 20% of Greek enterprises using the technology (EU
average 33%).1°

e Greece has also been slow to bring nanotechnology into its industrial landscape, reporting just 52
nanotechnology job positions in 2016. At less than 1 basis point of the total workforce, the Greek
economy has yet to make any measurable contributions to the nanotechnology sector.’

e With regards to additive manufacturing, 924 job positions are currently classified as Additive
Manufacturing related jobs. This is a small part of the workforce, at 0,03%, which indicates that
the Greek industry has made some initial steps, in terms of adopting this technology.®

e If we shift our focus on circular economy, Greece is Europe’s lowest ranking country, with regards
to the average circular use of materials as a percentage of total material use, reporting only 1%
circular material use.®

Exception to Greece’s overall low digital maturity is the strength that the country demonstrates on the use
of big data analytics. In fact, Greek companies have understood that data is the new digital capital and
increasingly exploit the potential of Big Data Analytics. This is evidenced by the fact that 13% of Greek
enterprises (compared with 12% of the EU average) invest in data collection and Big Data analytics.?°

With regards to the dimensions of digital infrastructure, digital skills and digital public services, that drive
Greece’s Industry 4.0 transformation in Greece, the country is also suboptimally positioned. Nevertheless,
Greece demonstrates an adequate STEM-oriented human capital that if appropriately supported could be
used as the basis for the setup of a “knowledge-intensive” Industry 4.0 economy. In more detail:

e With regards to the digital infrastructure, in 2019 Greece ranked last among all EU countries (28
out of 28 member-states) according to EU’s DESI Index. In fact, Greece’s Connectivity score was
31% lower than the European average and 44% lower than Denmark, the EU leader, which
recorded a score of 0,74 (out of 1) in 2019.

e Greece’s limited digital skills is also considered a structural inhibitor towards the country’s rotation
towards Industry 4.0.

o In particular, in 2019 Greece ranked 25" in DESI’'s Human Capital dimension, with an
overall score of 0,33 units, which is 32% lower than the European average. During the past
6 years, Greece's score in the Human Capital dimension has remained stable. The
relatively stagnant performance of the country combined with the evolution of digital skill

14 Eurostat https://ec.europa.eu/eurostat/web/products-datasets/-/tin00126

15 No data was available with regards to the use of industrial robots by Greek manufacturers

16 Eurostat, http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=tin00116&lang=en

17 hitps://ec.europa.eu/growth/tools-databases/kets-tools/sites/default/files/library/kets_observatory second_report.pdf

18 KETs observatory - https://ec.europa.eu/growth/tools-databases/kets-tools/sites/default/files/library/kets_observatory second_report.pdf

19 https://ec.europa.eu/environment/circular-economy/
20 Eurostat, https://ec.europa.eu/eurostat/web/digital-economy-and-society/data/comprehensive-database
21 EU’'s DESI Report 2019, ,Connectivity - Broadband market developments in the EU”, https://ec.europa.eu/digital-single-market/en/desi
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capabilities within other EU member states is creating a widening gap between Greece
and EU average in the Human Capital dimension.??

Nevertheless, Greece has a significant number of people with a track record in tertiary
education. In fact, for 2017, Greece contributed 4% of the overall tertiary education
students across the EU.% In addition, Greece's share of ICT graduates is on par with the
average EU country, with 3% ICT graduates, when compared to 4% reported on average
in the continent.?* Finally, with regards to the number of graduates in tertiary education in
science, math, computing, engineering, manufacturing, and construction, Greece is also
in sync with the EU average, with 18% of Greek graduates pursuing tertiary education in
the abovementioned fields.?® These observations indicate that Greece has an adequate
percentage of ICT & STEM graduates that could be “infused” in the Greek industry to
accelerate its digitisation. This opportunity can be further enhanced, as an important
number of domestic enterprises employ ICT specialists as their workforce. In 2018, 22%
of Greek enterprises had ICT specialists on their payroll, ranking the country above the EU
average (20%).26

Despite their appetite to employ ICT-oriented employees, the Greek enterprises appear
unwilling to further invest in their human capital’s digital upskilling. Only 12% of Greek
enterprises offered ICT skills training to their employees in 2018, compared to the EU
average of 23%.27 If we turn our attention to the country’s industrial workforce, it appears
that with only 13% of manufacturers providing ICT training to their personnel, Greece’s
industry ranks low among its EU peers, nine points below the EU average (EU average
22%).28

¢ Finally, with regards to the state of eGovernment applications for Greece, according to EU’s DESI
Index 5™ pillar of Digital Public Services, Greece is among the lowest ranking EU countries,
positioned at the 27™ place among the EU 28.2°

O

Focusing on the level of eGovernment use, Greece, performs poorly, scoring last among
all 28 EU countries, with just 36% of Greek citizens submitting forms to public authorities
over the internet during 2018.%°

In terms of the digital public services for businesses, Greece also scores poorly, indicating
that the country must significantly upgrade its current framework for accommodating the
eGovernment needs. Greece’'s score was 65 points in 2018, 20 points below the EU
average.®!

EU Countries support the digitisation of their Industries through a wide initiatives agenda. Greece

has only performed thus far inauqural steps towards its Industry’s rotation towards Industry 4.0

22 EU’'s DESI Report 2019, ,Human Capital - Digital Inclusion and Skills”, https://ec.europa.eu/digital-single-market/en/desi

Z Eurostat, https://ec.europa.eu/eurostat/statistics-explained/index.php/Tertiary _education_statistics

24 Eurostat, https://ec.europa.eu/eurostat/statistics-explained/index.php?title=ICT_education _-_a_statistical _overview&oldid=454538
% Eurostat, https://ec.europa.eu/eurostat/web/products-datasets/product?code=educ_uoe_grad04

% Eurostat, https://ec.europa.eu/eurostat/statistics-explained/index.php/ICT_specialists_in_employment

27 Eurostat, https://ec.europa.eu/eurostat/en/web/products-datasets/-/ISOC_SKE_ITTN2

28 Eurostat, https://ec.europa.eu/eurostat/en/web/products-datasets/-/ISOC_SKE _ITTN2

2 EU’s DESI Report 2019, ,Digital Public Services”, https://ec.europa.eu/digital-single-market/en/desi

30 EU’'s DESI Report 2019, ,Digital Public Services”, https://ec.europa.eu/digital-single-market/en/desi

31 EU’s DESI Report 2019, ,Digital Public Services”, https://ec.europa.eu/digital-single-market/en/desi
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To support and accelerate the digitisation of their Industries, Governments all over Europe have
architected national Industry 4.0 strategies and adopted relevant initiatives. In this context, we have
collected, reviewed and analysed sixteen national strategies & initiatives across different dimensions.
Although, every country's plan differs significantly with regards to its strategic focus, key audience, policy
design, implementation approach, and funding approaches, there are some common traits and
characteristics with regards to how these 16 countries have architected their Industry 4.0 strategies.

1. With regards to countries’ Industry 4.0 vision, almost all countries aim to strengthen the country’s
industrial competitiveness and accelerate its digitisation. Nevertheless, besides their common
vision, each country appears to have followed a different approach in architecting, implementing
and funding their Industry 4.0 strategies and have avoided the single country imitation.

2. The focus of the designed national Industry 4.0 strategies also varies significantly. In terms of
sectoral focus, almost none of the national strategies focuses on specific sectors of their economy
for their digitisation. Nevertheless, the concept of enhancing wider areas of economic activity and
relevant value chains is highlighted in some of those (i.e. the Portuguese Industry 4.0 strategy).

3. A set of strategies focus their efforts on the implementation and integration of specific Industry 4.0
technologies (i.e. Internet of Things, analytics, etc.)

4. In terms of the audience to which national Industry 4.0 strategies refer to, it is worth mentioning
that all countries have designed dedicated incentives for the digitisation of their SMEs.

5. The facilitation of collaboration between industry, research, and public authorities is another major
theme met within different Industry 4.0 approaches.

6. While all EU member Industry 4.0 strategies give a clear priority to the deployment and application
of Industry 4.0 technologies, there are few strategies that also focus on the R&D enhancement for
the development of new technologies (i.e. Italian Industry 4.0 strategy). In addition, Industry 4.0
strategies tend to focus equivalently on the design of digital infrastructure and the implementation
of digital technologies as well as on digital upskilling and reskilling.

7. Interms of governance and implementation of their designed Industry 4.0 strategies most countries
adopt a top-down approach, with national governments being positioned clearly in the driver's seat.

8. While the major national Industry 4.0 strategies significantly rely on public funding, complementary
private investments are also important with the leverage effect being considerable.

9. Most of the Industry 4.0 strategies have been designed recently, therefore limited measurable
outcomes have been provided yet, with regards to the progress of their implementation and the
enhancement of innovation and integration of Industry 4.0 technologies.

In parallel with national Industry 4.0 initiatives, the European Commission acknowledged the new,
tremendous opportunities that Industry 4.0 can bring to the European industry. In this context, it launched
the Digitising European Industry initiative (DEI) in April 2016. The DEl initiative introduces a framework for
the effective coordination between national and EU-level initiatives and promotes relevant policy actions
including investments in digital innovation capabilities. In addition, it focuses on the development of ICT
standards, explores the creation of favourable regulatory conditions and promotes specific initiatives for
the upskilling and reskilling of the human capital.
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Focusing on the third area of observations, it is again highlighted that Greece has taken sporadic, nascent
steps regarding its Industry’s digitisation. Nevertheless, the new Greek Government has reinvigorated
interest in digital and actively supports the digitisation of the Greek Industry.

With regards to DEI Pillar 1 “The European Platform of national initiatives on digitising Industry
Greece has not designed yet a national initiative, dedicated to the digitisation of industry. However,
the new Ministry of Digital Governance currently works on the revamping of Greece’s national
digital strategy.®? The “Bible of Digital Transformation”, expected to be published in the spring of
2020 will include a clear national digital vision as well as the guiding principles that should underpin
all national digital initiatives and will align the national strategy with the EU requirements and
guidelines, the introduction of a set of strategic pillars accompanied by structured digital initiatives
that will aim at operationalizing the Greek digital vision and the definition of a clear Governance
Model. This model will require Government representation at the highest level. It will introduce
robust accountabilities and clear segregation of duties. This will ensure clarity on execution and an
uninterrupted flow of information across the Governance structure.

With regards to DEI Pillar 2 “Digital innovations for all: Digital Innovation Hubs”, Greece
demonstrates both areas of strengths and areas of developments. To start with, Greece is currently
home to a burgeoning start-up scene. From 2012 to 2016, investment in Greek Start-ups grew by
a factor of 18, from 5 to 90 million Euros in annual start-up funding per year in 2012 and 2016
respectively, totalling 250 million in the span of five years.®® Greece is also home to 14 Digital
Innovation Hubs (9 fully operational and 5 in preparation statusEror Bookmark not defined.) which cover
various market domains within manufacturing such as food processing, basic metals, and textiles,
and in other sectoral groups, such as agriculture, fishing and construction. Greece’s relatively high
number of DIHs is a positive indicator of the country’s potential and promising track record with
regards to efforts at fostering innovation in its industry.34

Nevertheless, our analysis surfaced also a set of alarming findings. In more detail, with regards to
Research & Development (R&D) intensity, defined as the gross domestic spending on R&D as a
percentage of GDP, Greece ranks significantly below its EU peers, at 1,18% in 2018, compared to
an EU average of 2,12% in the same year.*® The overall technological development remains also
low, as this is reflected in the very low number of Greek patents compared with other countries.
While the EU-28 average was 107 patents per million inhabitants in 2017, Greece reported 8 patent
applications, 97% less patents than Sweden, the European leader (283 patents).3®

The most alarming finding in the innovation field, was the fact that the current Greek R&D
investments appear disassociated to applied research and industrial implementation. This is
evident from the distribution of the Greek R&D personnel across the different sectors of the
economy. Namely, contrary to the EU average, where the business sector appears highly involved
in R&D (58% FTE), the Greek R&D is mainly dominated by the higher education sector (46% FTE).
This highlights that Greek organisations appear hesitant to invest in research of new technologies,

32 As per the interview that the project team held with the Ministry of Digital Governance on Monday, 13 January 2020

33 BCG, The Greek startup Ecosystem - http://www.sev.org.gr/Uploads/Documents/50906/BCG_Greeces_Startup Ecosystem Apr_2018.pdf
34 Information provided by the Ministry of Development and Investments on the Digital Innovation Hubs on 21/02/2020 via e-mail

35 OECD Data - https://data.oecd.org/rd/gross-domestic-spending-on-r-d.htm

% EPO Data - https://ec.europa.eu/eurostat/web/products-datasets/product?code=sdg_09 40

e
pwe

>
accenture Digital Transformation of the Greek Industry 24



http://www.sev.org.gr/Uploads/Documents/50906/BCG_Greeces_Startup_Ecosystem_Apr_2018.pdf
https://data.oecd.org/rd/gross-domestic-spending-on-r-d.htm
https://ec.europa.eu/eurostat/web/products-datasets/product?code=sdg_09_40

Deliverable 1 — Final Draft
Report on the Current Situation — digitisation in Greek Industry and international trends

as well as in active experimentation of how these could be implemented to drive new sources of
revenues.®’

With regards to DEI Pillar 3 “Strengthening leadership through partnership & industrial platforms”,
Greece appears to have performed limited steps until now. In Greece, research networks are rare
and cooperation between the public research, academia and industry has been initiated but
remains weak. The same picture holds for Greek clusters. According to the European Cluster
Collaboration Platform®8, currently in Greece there are only three clusters. Although no assessment
is currently available regarding their effectiveness and key outcomes, judging from the total number
of enterprises that participate in these and their percentage of SMEs (both are numbers are very
small), it is evident that these clusters currently have limited scale.

With regards to DEI Pillar 4 “Preparing Europeans for the digital future”, the Greek Government
has undertaken some key initiatives for the digital upskilling and reskilling of the Greek human
capital. In June 2018, the Greek National Coalition for Digital Skills and Jobs was launched.*® The
Greek Coalition was led by the Ministry of Administrative Reconstruction and included Central
Government agencies, Local Government agencies, businesses, social partners and NGOs as its
members. In addition, in 2017 the “Alliance for Digital Employability (AFDEmp)” initiative*° provided
a 12 or 24- week intensive training course to previously unemployed candidates with no ICT
background, in order to reskill and certify them as full stack developers in different programming
languages.

Although the abovementioned initiatives are considered positive steps, the digital skills gap
appears to be a key structural inhibitor for the Greek industry. This is explained by the fact that all
initiatives undertaken by the Public Administration, academia, federations and private businesses
were fragmented, dispersed and were not underpinned by any common digital skills vision and
strategic guidelines. In addition, it appears that there is no structured mechanism in place to
measure the effectiveness of the undertaken digital skills initiatives. This leads to lack of and/or
wrong information with regards to the real level of digital skills across the Greek society and
workforce.

To address these issues, the Ministry of Digital Governance aims to design a new digital skills
initiative, the “Digital Academy”. Digital Academy will act as the platform that will interconnect all
digital skills initiatives, will enable collaboration between the various bodies that provide ICT
training and certification, will eliminate overlaps and replications, will provide global expertise and
best practices and will enable international collaboration.*

With regards to DEI Pillar 5 “A regulatory framework fit for the digital age “, in the previous years
the Greek authorities have undertaken a limited number of initiatives to transform Greece’s
regulatory environment and facilitate the Greek digital economy. These initiatives included the

37 Eurostat Data — Total Research by sector of performance — Full Time Equivalent - https://ec.europa.eu/eurostat/web/products-
datasets/product?code=tsc00004

38 https://www.clustercollaboration.eu/

39 http://www.nationalcoalition.gov.gr/

40 https://www.afdemp.org/

41 As per interview with the Ministry of Digital Governance held on Monday, 13 January 2020.
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Directive (EU) 2016/1148 for Cybersecurity*? and the national cloud policy.*® In the latest months,
two initiatives have been taken up by the Greek government in order to simplify and promote the
regulatory environment of the country: Law 4622/2019 and the new multibill that seeks to address
the growth of the economy and the country at multiple levels.

In addition, during the recent years a set of horizontal efforts have been implemented in order to
boost and assist the business environment of Greece. More specifically laws L. 4442/2016 &
4512/2018, have been pursued. Furthermore, in 2019, law L.4442/2016 was supplemented and
extended by law 4635/2019, introducing simplification of the standardisation, licensing and
supervision processes as well as by Law 4512/2018, which establishes a new framework for the
supervision of economic activities and the product markets.

Also, since early 2018, the “Better Regulation Delivery Directorate” of the General Secretariat for
Industry has been established in order to act towards the successful implementation of the
aforementioned laws. Further to that, since June 2017, the electronic licensing platform “Notify
business — notifybusiness.gov.gr’ was established. Lastly, in a significant effort to reduce the
administrative burdens of enterprises, the new law for electronic one-stop shops (e-OSS) was
developed (Law 4441/2016 and MD 63577/2018). All of the above are a positive indication of the
willingness of Greek lawmakers to create a regulatory landscape that will encourage organisations
to embrace the newly emerging industrial paradigm.*

With regards to the circular economy, the Ministry of Environment and Energy of Greece published
in 2018 the Circular Economy Strategy outlining previous efforts on Circular economy until now,
the basic strategies and policy axes to be undertaken and 8 main goals to be achieved until 2030.
This policy axes included the “effective implementation of prioritisation of waste management,
promoting the prevention of creating waste and encouraging re-usage and recycling” and the
“promotion of innovative forms of consumptions, such as the use of services instead of purchasing
products or the use of electronic computers and digital platforms”.#®

Despite being at the start of its digitisation, Greece has already implemented a set of measures,
policies and mechanisms, to support the digital transformation of the Greek Industry

Greece is only at the beginning of a long and demanding effort, in order to achieve Digital Transformation
in the Industry sector. Up until today, there has been no official policy or action in the form of a strategy/
initiative etc. from the side of the Greek state in order to support the transition of the Greek industry to the
new digital era, i.e. towards Industry 4.0. Nevertheless, a set of measures have already been taken
towards the right direction.

e The establishment of the Ministry of Digital Policy, Telecommunications and Media in 2016 was a
first positive step towards assisting the digitalisation of the country and the economy overall. On
the 8™ of July 2019, the Ministry of Digital Governance was established in the place of the former

42 https://eur-lex.europa.eu/legal-content/EL/TXT/PDF/?uri=CELEX:32016L.1148&from=EN

43 https://www.gsis.gr/dimosia-dioikisi/G-Cloud

4 Abstract from documents used for the OECD ECONOMIC SURVEY OF GREECE 2018-2020, provided by the Ministry of Development and
Investments on February 21, 2020 via mail.

4 Ministry of Environment and Energy of Greece,

http://www.ypeka.gr/LinkClick.aspx?fileticket=pY SLQXgjjOU%3D&tabid=37&language=en-US
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Ministry of Digital Policy, Telecommunications and Media. The new Ministry currently updates the
National Digital Strategy 2016-2021, in order to produce an enhanced and improved version,
namely the Digital Bible, that will be officially published within the first half of 2020.

e At the same time, an important step has also been taken by the signing of a memorandum of
cooperation (in May 2019) regarding the setup of a digital Industry 4.0 platform, between the
General Secretariat for Industry and the Ministry of Digital Governance.

Besides the aforementioned, in the latest months, two initiatives have been taken up by the Greek
government in order to simplify and promote the regulatory environment of the country:

o Law 4622/2019, that seeks to re-organize the way the country’s public administration is conducted,
by simplifying the process of decision making (which from now on will be operated centrally from
the Government).

e Law 4635/2019 (multibill) that seeks to address the growth of the economy and the country at
multiple levels. With respect to the Greek Industry, the multibill seeks to simplify the issuing of
licenses for businesses in the Industry sector as well as offer financial incentives to businesses
that seek to operate in the context of business clusters.

Besides political actions and initiatives, other non-public sector stakeholders promote and stress out the
importance of a digital industry, state and economy in general. One of the main supporters of Industry 4.0
and its strategic importance for the competitiveness of the country and Greek enterprises in the future is
the Federation of Enterprises (SEV) of Greece.

e SEV, since February 2019, established the Observatory of Digital Transformation for the country.
In the lines of this venture, the Digital Manufacturing Index (DMI) has been developed in order to
monitor the digital results of the country as a whole, compared to its EU counterparts within the
EU-28.

Currently the Government’s policies for the digitisation of the enterprises in the industrial sector are
supported through two main funding streams, the Operational Program “Competitiveness,
Entrepreneurship & Innovation” (EPAnEK) and the Hellenic Development Bank (former ETEAN).

The operational programme EPANEK constitutes one of the seven sectoral Operational Programmes of
the Partnership and Cooperation Agreement (former NSRF) for the period 2014-2020. The pivotal strategic
objective of EPANEK is to enhance the competitiveness and extroversion of enterprises, to facilitate
transition to quality entrepreneurship with innovation and the growth of domestic added value as the cutting
edge. The total public expenditure for EPANEK is set at €4,66 billion.

EPANEK funds the support measure " Research — Create — Innovate " (total of €542,5 million) and also
provisions the use of financial instruments (loans, guarantees, microfinance and equity financing) that
could support its purposes. The measure “Research — Create — Innovate™® is managed by the General
Secretariat for Research and Technology and aims to support:

e research and innovation

4 Source: http://www.antagonistikotita.gr/epanek_en/news.asp?id=7
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technological development and demonstration at operating enterprises for the development of
new or improved products

the development of synergies among enterprises

research and development centres and higher education sector as well as to support

the patentability of research results and industrial property.

EPANEK has also published two actions that promote the digital transformation of enterprises and
organisations., the “Digital Step” that aims at the digital upgrading of very small, small and medium sized
enterprises with business plans from €5.000 to €50.000 and the “Digital Jump”, that aims at the digital
transformation of very small, small and medium sized enterprises with business plans from €55.000 to
€400.000. The funding scheme was co-financed by Greece and the European Union — European Regional
Development Fund with a budget of €51,6 million.

The Hellenic Development Bank (HDB) aims to support the design, implementation and management of
specialized financial actions, delivered by financial institutions to small and medium sized enterprises. The
Hellenic Development Bank created two funding schemes that aim to support digital development of
enterprises, the programme “Business Innovation Greece” and the programme “4" Industrial Revolution”.

The programme “Business Innovation Greece”, aims to support the general objectives of European
Economic Area and Norway Grants 2014-2021. The programme targets to increase value creation
and sustainable growth in the Greek business sector and to allocate 75% of the funding to SMEs.
The total budget of the programme for the ICT sector is €3 million and it is divided in two grant
schemes, the “Individual Project Scheme” concerning SMEs and large enterprises with no more
than 25% public ownership, and the “Small Grants Scheme 1” concerning SMEs.

The Investment Scheme “4™ Industrial Revolution”, aims to invest in new or existing SMEs that
retain an establishment in the Greek territory at the time of the investment and are active in the
field of the 4™ Industrial Revolution. The budget of “4th Industrial Revolution” is set at €50 million
from public funding and €15 million from private equity.

Besides the abovementioned funding sources and initiatives, there are additional funding sources that are
used to support enterprises towards digital transformation:

EquiFund*”: An initiative created by the Hellenic Republic in cooperation with the European
Investment Fund (EIF) that supports research projects of SMEs and start-ups.

COSME®*: The EU program for the Competitiveness of Enterprises and SMEs, running from 2014
to 2020, with a budget of €2.3 billion.

InnovFin“®®; With InnovFin — EU Finance for Innovators, the EIB Group (the European Investment
Bank and the European Investment Fund) can provide financing starting at €25.000 for investments
in research and innovation to companies and other entities of all sizes and age. InnovFin supports
start-ups, SMEs, mid-caps, larger private companies, research institutes/ organisations and
universities or R&l-driven entities.

47 EquiFund Brochure (https://equifund.gr/wp-content/uploads/2018/02/EquiFund-Brochure.pdf)
48 COSME - Leaflet (https://ec.europa.eu/docsroom/documents/9783)
4 InnovFin (https://www.eib.org/en/products/blending/innovfin/products/index.htm)
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e EIB%: Offers loans, guarantees, equity investments and advisory services. The most suitable tool
will depend on the objectives of the project and on various other factors.

e Tax incentives for investment®: General Secretariat of Research and Technology provides
certifications of scientific and technological research expenditure and deduction of 30% surcharge.

Greek executives acknowledge the significant of Industry 4.0 and claim to have initiated their
organisations’ digitisation albeit at a variable degree

In order to capture the perception of the Greek Industry with regards to their Industry 4.0 capabilities, we
performed the Industry 4.0 survey.>? The outcomes of the survey enabled us to capture the pulse of the
Greek industrial enterprises and to overlay the executives’ opinions against “hard data”, in order to extract
an additional layer of insight.

The surveyed Greek executives recognize the significance of Industry 4.0 and the changing of the
industrial paradigm — 1 out of 2 of the surveyed executives recognize that their respective organisations
have understood the significance of Industry 4.0 and acknowledge the fact that this will disrupt their
industries in the next years. Adding to the above, in terms of new opportunities that will arise from the
introduction of Industry 4.0 technologies, most of the respondents expect Industry 4.0 to pave the way for
“New Services”, “New Business Models” and “New Markets”.

Greek executives perceive their organisations’ increased productivity as the most important direct
benefit from implementing Industry 4.0 technologies: Business leaders currently direct their Industry
4.0 attention in areas where they expect to see wider benefits. 2 out of the 3 the respondents perceive
that, primarily, Industry 4.0 will increase productivity, while 1 out of 2 believe that Industry 4.0 will improve
decision making and decrease operational costs. This indicates that Greek executives appear to primarily
use Industry 4.0 technologies within their organisations to “become digital’, optimize their internal
operations and reap direct benefits. The use of digital technologies to create new, smart, connected
products currently comes as a second priority.

Greek organisations appear to have initiated their Industry 4.0 transformation, albeit at a variable
degree: The majority of the surveyed organisations appear to have initiated their digital transformation
across specific functions of their organisations. In fact, 7 out of 10 participants cited that their support
functions demonstrate the highest level of digitisation, while Warehouse & Logistics and Marketing & Sales
also demonstrate a relatively high degree of digital maturity. This verifies the abovementioned finding, that
organisations primarily focus on internal efficiencies instead of aiming at the “smartification” of their
products and services. In fact, according to the survey, the percentage of the surveyed organisations that
produce “smart” products is still very low. Currently 1 out of 2 of them cite that their products have no
interface or ability to communicate with any other machine, or that they can just send or receive only basic
input/output signals (one-way communication).

50 EIB (https://www.eib.org/en/products/index.htm)

51 Source: General Secretariat for Research and Technology

52 The performed analysis and the respective conclusions were based on data recorded through the “Industry 4.0” survey ran by the Ministry of
Development and Investments, PwC and Accenture, with 152 Greek executives across the following sectors: B. Mining & Quarring, C:
Manufacturing, E: Water supply; sewage, waste management and remediation activities, F: Constuction, H: Transportation, J: Information &
Communication, which was launched on November 2019 and closed in February 2020.

.
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Out of the total set of technologies that underpin the concept of Industry 4.0, Greek organisations
appear to currently focus their attention to cloud, cybersecurity, big data analytics and
manufacturing-dedicated systems, i.e. SCADA and MES: In terms of the Industry 4.0 technologies that
Greek organisations implement, our survey indicates that during the last years, our respondents have
focused their attention on the cloud, cybersecurity, big data analytics and SCADA and MES systems.

Evidence also indicates that organisations intend to invest intensively in Industry 4.0 initiatives over the
next 5 years. Respondents cited that in the near future they plan to continue their investments in Cloud,
Cybersecurity and big data analytics, while they also aim at actively experimenting with 10T, industrial
robots and Al. These investments in the latter technologies are expected to further increase Greece’s
ranking across the respective indexes (i.e. % of Greek enterprises/ manufacturers implementing industrial
robots).

At the same time, a quite alarming finding is surfaced. 20% of the respondents appear not to have
implemented any Industry 4.0 technology in their organisations.

Participants’ production lines demonstrate a variable degree of digitisation, although the majority
of the respondents claim to have revamped their production equipment during the last two years:
With regards to the digitisation of the surveyed organisations’ production lines, an interesting finding
emerges. Almost 4 out of 10 of the participants indicated that their organisations’ production lines
demonstrate a very low degree of digitisation. Nevertheless, at the same time 7 out 10 of the same sample
claim that they have modernised their production lines within the last two years.

The Greek surveyed executives face multiple challenges during their rotation to Industry 4.0: Our
survey results suggest that the lack of digital skills for implementing and using Industry 4.0, the limited
time to experiment, test and implement new Industry 4.0 technologies, the low level of clients’ readiness
with regards to Industry 4.0 practices and the lack of technical knowhow in implementing and using
Industry 4.0 capabilities are being identified as the four top-of-mind challenges. These challenges confirm
Greece’s low position, both across the integration of digital technologies (DESI Index’s 4" pillar) and across
the digital skills of the Greek Human Capital (DESI Index’s 2" pillar).

Greek surveyed executives verify the limited digital skills currently existing in the Greek market:
Only 17% of the Greek executives believe that their workforce is currently digitally adept, with major
upskilling required mainly on new technologies, complex problem-solving and soft skills. In addition, the
majority of Greek executives perceive that “Expertise in new technologies” will be the most sought-after
skill when hiring employees for Industry 4.0 activities over the next 5 years, while “Soft skills” and “Problem
solving skills” appear to also be important for about half of them.

Greek executives welcome the support of the Greek Government to further enable their
organisations’ digitisation: Greek organisations also cited that the Greek Government has an important
role to play in abolishing the abovementioned structural inhibitors and accelerate Industry 4.0 adoption
within the Greek industry, through the provision of relevant financial and non-financial incentives. To start
with, almost 9 out of 10 Greek executives believe that the provision of a modern technological
infrastructure (e.g. 5G, integrated national fibre optic broadband and wireless networks) could catalyse the
implementation of Industry 4.0 initiatives within Greek organisations. In addition, 8 out of 10 of the
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respondents perceive the provision of relevant tax incentives as an important motive for organisations’
digital transformation. Next to tax incentives, the provision of technical expertise for the design and
implementation of Industry 4.0 initiatives and for tackling cybersecurity issues feature high on the agenda
of 8 out of 10 respondents. These results suggest that the breadth and depth of the digital interventions
required to be implemented by the Greek Government shall be significantly deep and wide, to ensure the
setup of a holistic support mechanism for the Industry’s rotation to Industry 4.0.
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3 The role of the Industry & manufacturing in the global, European
and Greek economy

3.1 Chapter's Summary

Industry is a central pillar to the development of national economies and to the acceleration of economic
growth. Historically, manufacturing has been “the driver of economic growth, structural change, and catch-
up”.>® World Economic Forum highlights that manufacturing is significantly important to the prosperity of
nations “with over 70% of the income variations of 128 nations explained by differences in manufactured
product export data alone”.* Industry indeed matters for countries’ economic performance and
manufacturing proves to be directly linked to national competitiveness.>® According to the World Bank,
Industry in 2017 contributed 25,4% of the world’s total GDP, while the employment in the industry sector
reached 23,08% of the worldwide employment.>® At the same time, exports of goods, which is the key
output of Industry, reached the $17,52 trillion.>’

Industry consists the backbone of the European economy. Europe’s global competitive advantage on the
production of industrial products translated to 25% of the EU’s total value-added in 2018%, while EU
Industry’s employment accounted for 27% of total employment in the EU for 2018.%° The EU is also one
of the world’s largest players in global trade being the second largest exporter and importer of goods in
the world, with only China exporting more goods and the United States importing more. In 2018, trade in
goods represented 70% of total EU trade in goods and services.® In this context, competitiveness is at
the heart of the Commission’s agenda and, as we stand on the brink of a new industrial revolution, the
Commission is committed to supporting the digital and green transformation of EU Industry.

Zooming into Greece, Industry also plays an important role in the overall Greek economy, as it generated
24,2% of the total Gross value added in 2017 and employed 19% of the total Greek workforce in the
same year.%? In addition, looking at the development of the Greek industrial production from 2013 — 2018
and its projections for 2019 and 2020, a continuous increase is noted since 2015. Projections estimate
that the industrial production will continue to grow in 2019 (by 0,9%) and in 2020 (by 3%).53

3 Naudé W., Szirmai, A. The importance of manufacturing in economic development: Past, present and future perspectives. UNU-MERIT
Working Papers , 2012-041, 2012

54 World Economic Forum (WEF). The Future of Manufacturing Opportunities to drive economic growth. A World Economic Forum Report in
collaboration with Deloitte Touche Tohmatsu Limited, April 2012

% Pitelis, Christos & Antonakis, Nicholas. (2003). Manufacturing and competitiveness: The case of Greece. Journal of Economic Studies. 30.
535-547. 10.1108/01443580310492826.

% World Bank, https://data.worldbank.org/indicator/NV.IND.TOTL.ZS?view=chart, https://data.worldbank.org/indicator/SL.IND.EMPL.ZS

57 World Bank, https://data.worldbank.org/indicator/BX.GSR.MRCH.CD

58 Eurostat, National accounts aggregates by industry (up to NACE A*64),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_ a64&lang=en

59 Eurostat, National accounts employment data by industry (up to NACE A*64),
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10 a64 e&lang=en

60 Eurostat, European Union and euro area balance of payments - quarterly data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop_eu6 g&lang=en

61 Eurostat, National accounts aggregates by industry (up to NACE A*64),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_ a64&lang=en, Data 2018 not available for Greece

62 Eurostat, National accounts employment data by industry (up to NACE A*64),
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10 a64 e&lang=en

8 Eurostat, Stochasis Macroeconomic Trends -SectoralForecasts, December 2019. Forecasts have been provided by Stochasis
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Nevertheless, the comparison of the Greek Industry to the German, French and Portuguese ones,
highlights that despite Industry’s key role across all countries, each country is unique in terms of the
structure of its economy. In fact, Industry contributes the highest to the German economy (amongst the
countries we referred to) with a 35% share on the country’s total Gross Value Added and a 29% share on
the country’s overall employment in 2018.

At the same time, looking at the Industries’ GVA and employment growth, Portugal demonstrated the
highest Industry GVA growth rate (21% growth) between 2013 — 2018. At the same time, the Portuguese
Industry employment also increased by 12% during the same time-period. This combined with the
significant increase of 48% in Gross Capital Formation, signifies the great focus and efforts that Portugal
has demonstrated during the last years to recover from its recent financial crisis, boost its industry and
enhance its productivity and competitiveness. Zooming into the exporting capacity of goods for each
country, Greece demonstrated the highest increase in exporting goods during the last years (24%).
However, it still held the lowest percentage of exports of goods as % of GDP in 2018 with 18%. In terms
of high-tech exports as a percentage of the country’s overall exports, France came first in 2018 with 20,5%,
contrary to Greece and Portugal, where high-tech products only hold 4,5% and 4% of their overall exports.

Countries’ unique characteristics and focus across different areas of their Industries, indicate that moving
forward their national Industry 4.0 strategies shall also be tailored to their Industries’ specific needs and
strengths.

3.2 The central importance of Industry & Manufacturing in the global economy

Industry is a central pillar to the development of national economies and to the acceleration of economic
growth. In fact, there is evidence that countries with strong industrial sector have shown more economic
growth, had improved national income, promoted living standard of people and decreased unemployment.
According to the World Bank, Industry in 2017 contributed 25,4% of the world’s total GDP, while the
employment in the industry sector reached 23,08% of the worldwide employment.®* At the same time,
exports of goods, which is the key output of Industry, reached the $17,52 trillion.®®

Apart from its economic contribution, a strong Industry guarantees higher levels of economic
diversification®, minimizing risks of associating economic reliance on a single sector or commaodity.
Furthermore, a growing Industry creates increased demand for high-skilled labour and technology
research, which in turn leads to higher availability and funding of relevant academic and research
programs, thus creating positive feedback loop that affects the overall know-how and education level of
the population. Moreover, Industry growth can also lead to incentivisation for the design of a legal system
which promotes innovations and transmission of high-tech know-how, while encouraging entrepreneurship
and manufacturing investments.

Zooming into Manufacturing, which is the largest sector included within the remits of Industry, it is evident
that its contribution and significance to the global economy is also central, with 15,6% of the world’s total

6 World Bank, Industry (including construction), value added (% of GDP), https://data.worldbank.org/indicator/NV.IND.TOTL.ZS?view=chart,
Employment in industry (% of total employment) (modeled ILO estimate), https://data.worldbank.org/indicator/SL.IND.EMPL.ZS

& world Bank, Goods exports (BoP, current US$), https://data.worldbank.org/indicator/BX.GSR.MRCH.CD

% OECD, AID FOR TRADE AT A GLANCE 2019 ECONOMIC DIVERSIFICATION AND EMPOWERMENT, https://www.oecd-
ilibrary.org/docserver/785f021c-en.pdf?expires=1582713719&id=id&accname=guest&checksum=BAC4C882B6158655CD5E4CD9C7AA3214
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GDP coming from this sector in 2017.%7 In fact, according to economist Nicholas Kaldor, GDP growth is
closely tied to growth in the manufacturing sector. This relationship, known as Kaldor’s First Law, is justified
by three key attributes which characterize the manufacturing sector. Firstly, manufacturing can facilitate
increasing returns to scale. Secondly, as will be demonstrated in our discussion of exports, manufacturing
has historically been the largest component of exports, thereby enabling export led growth. Third, an
increasingly large majority of services in modern economies depend primarily on manufactured goods®®.

Industry and the manufacturing sectors are central pillars of national economies and their growth can have
significantly positive spill over effects to other sectors and to the worldwide economy and society.
Historically, manufacturing has been “the driver of economic growth, structural change, and catch-up”.°
World Economic Forum highlights that manufacturing is significantly important to the prosperity of nations
“with over 70% of the income variations of 128 nations explained by differences in manufactured product
export data alone”.”® McKinsey Global Institute points out that the role of manufacturing in the economy
changes over time and it differs according to the economic development stage of the country. In developed
economies manufacturing has the ability to drive productivity growth, competitiveness, innovation and
trade.” Industry indeed matters for countries’ economic performance and manufacturing proves to be
directly linked to national competitiveness."?

At the same time, Industry and manufacturing demonstrate the largest malleability to the underlying
technological framework of each time period. Unlike sectors that involve fixed components such as
resources, land, and livestock, Industry and manufacturing involve processes which are defined almost
completely by the underlying technological conditions of the time period analysed. As such, while Industry
4.0 will undoubtedly transform economic activity across all sectors, Industry and manufacturing are most
likely to become the most rigorously transformed, as well as the drivers and enablers of the ‘wave’ of
Industry 4.0 that will, in turn, be diffused across all other sectors in the economy. More details on how
Industry 4.0 disrupts the Industrial paradigm are presented in chapter 5.

Before we move into the analysis of the European and Greek Industry, it is important to define the
perimeter of the term “Industry” that we will use throughout this Deliverable. According to EU’s definition
and Eurostat’s data classification, the term “Industry” includes the following sectors of economic activities
according to NACE classification: B) Mining and Quarrying, (C) Manufacturing, (D) Electricity, Gas Steam
and Air Conditioning supply, (E) Water Supply, Sewerage, (F) Construction. For the purpose of our
engagement, the “term” Industry shall also include sector (H) Transportation and Storage.

57 World Bank, Manufacturing, value added (% of GDP), https://data.worldbank.org/indicator/NV.IND.MANF.ZS?view=chart

% J.S.L. McCombie, A Kaldorian Theory of Economic Growth: The importance of the Open Economy, University of Cambridge,
https://www.boeckler.de/pdf/v_2013 07 31 mccombie.pdf

% Naudé W., Szirmai, A. The importance of manufacturing in economic development: Past, present and future perspectives. UNU-MERIT
Working Papers , 2012-041, 2012

0 World Economic Forum (WEF). The Future of Manufacturing Opportunities to drive economic growth. A World Economic Forum Report in
collaboration with Deloitte Touche Tohmatsu Limited, April 2012

" McKinsey. Manufacturing the future: the next era of global growth and Innovation, McKinsey Global Institute Report, 2012. [Online]
Available:www.mckinsey.com/insights/ manufacturing/the_future_of_manufacturing

"2 pPitelis, Christos & Antonakis, Nicholas. (2003). Manufacturing and competitiveness: The case of Greece. Journal of Economic Studies. 30.
535-547. 10.1108/01443580310492826.
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3.3 The European Industry Overview

The following paragraph aims to provide some key figures on the European Industry and its contribution
to the overall European economy. For this reason, we will review at a high level the following dimensions
for the European Industry: EU Industry’s value added to the overall EU economy, EU Industry’s
employment, the significance of EU Industry in the global trade with an emphasis on high technology
products and the overall EU industrial production index that measures changes in the overall output of the
EU industry. Finally, we will review the productivity of the EU Industry (and its sectors) as well as its labour
cost index.

This paragraph is purely descriptive, non-exhaustive and highlights through the provision of
relevant figures the importance of the EU Industry for the EU economy.

Industry is the backbone of the European economy. On aggregate, industrial enterprises contributed 29%
of the EU’s total Gross Value-Added in 2018 (see Figure 1), while in the same year they were also
responsible for employing 27% of Europeans (compared with 31% in 2000) (see Figure 2)".
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Figure 1: Industry, Services & Agriculture Gross Value Added as % of total Gross Value Added (%) — Source: Eurostat, National
accounts aggregates by industry (up to NACE A*64)

73 Eurostat, National accounts aggregates by industry (up to NACE A*64),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_a64&lang=en
74 Eurostat, National accounts employment data by industry (up to NACE A*64),
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10 a64 e&lang=en
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Figure 2: Industry, Services & Agriculture Employment as % of total Employment (%) — Source: Eurostat, National accounts
employment data by industry (up to NACE A*64)

With regards to global trade, the EU is one of the world’s largest players in trade being the second largest
exporter and importer of goods in the world, with only China exporting more goods and the United States
importing more. In 2018, trade in goods represented 70% of total EU trade in goods and services. Looking
separately at goods and services, both have recorded similar trends, with values more than doubling
between 2000 and 2017 (see Figure 3).757®
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Figure 3: Exports of Goods & Services (Mn. Eur) — Source: Eurostat, European Union and euro area balance of payments -
quarterly data (BPM6)

S Eurostat, European Union and euro area balance of payments - quarterly data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop _eu6_g&lang=en

6 The European economy since the start of the millennium — A statistical portrait, 2019 edition,
https://ec.europa.eu/eurostat/cache/digpub/european_economy/index.html?lang=en
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Regarding the EU trade in goods balance, the EU underwent two key phases: a continuous deficit between
2000 and 2012, followed by an increasing surplus, which reached EUR 146 billion in 2016 and then
decreased to 122 billion in 2017 and further to 61 billion in 2018 (see Figure 4).”’

200
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2004 2005 2006 2007 2008 2009 2010 2011 2 2013 2014 2015 2016 2017 2018

Figure 4: Trade balance of goods (Bn. Euros) — Source: Eurostat, European Union and euro area balance of payments - quarterly
data (BPM®6)

In 2018, the highest surpluses for trade in goods (including within the EU and outside the EU) were
recorded in Germany (EUR +222 billion), Ireland (EUR +108 billion in 2017), the Netherlands (EUR +68
billion), Italy (EUR +47 billion) and Denmark (EUR +15 billion), and the largest deficits in the United
Kingdom (EUR -156 billion), France (EUR -48 billion), Spain (EUR -31 billion) and Greece (EUR -23
billion).®

Zooming into the European share of exports of high technology products’ (out of the total exports), this
took a severe hit after the financial crisis, dropping from 17,1% in 2009 to 15,3% in 2013. Since then it
started recovering, stabilizing around 17,8% since 2016 and being 17,9 in 2018, 0,8% higher than the pre-
crisis period (see Figure 5).8°

7 Eurostat, European Union and euro area balance of payments - quarterly data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop_eu6 g&lang=en

8 The European economy since the start of the millennium — A statistical portrait, 2019 edition,
https://ec.europa.eu/eurostat/cache/digpub/european_economy/index.html?lang=en

8 High technology products are defined according to SITC Rev.4 as the sum of the following products: Aerospace, Computers-office machines,
Electronics-telecommunications, Pharmacy, Scientific instruments, Electrical machinery, Chemistry, Non-electrical machinery, Armament. The
total exports for the EU do not include the intra-EU trade

80 Eurostat, High-tech exports - Exports of high technology products as a share of total exports (from 2007, SITC Rev. 4),
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=htec_si_exp4&lang=en
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Figure 5: Exports of high technology products as a share of total exports (%) — Source: Eurostat, High-tech exports - Exports of
high technology products as a share of total exports (from 2007, SITC Rev. 4)

EU also demonstrates a strong industrial production. After the economic crisis in 2008, the value
generated by EU industrial production®! was reduced dramatically in 2009, with a sharp decrease of 18 %.
However, there was a turn-around between 2009 and 2011 when the value of sold production increased
by 15 % and remained stable in the following three years. The results of 2018 show the consolidation of
the growth in production, after the full recovery and surpassing the 2008 level. This upwards trend of the
EU's industrial production was continued in 2018 and was mainly due to the manufacturing of motor
vehicles, trailers & semi-trailers, other transport equipment and machinery & equipment (see Figure 6).8?

81 Eurostat, Production in industry - annual data - https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=sts_inpr_a&lang=en The industrial
production index shows the output and activity of the industry sector. It measures changes in the volume of output on a monthly basis. Data are
compiled according to the Statistical classification of economic activities in the European Community, (NACE Rev. 2, Eurostat). Data and
weights are available for the following NACE categories: B) Mining and Quarrying, (C) Manufacturing, (D) Electricity, Gas Steam and Air
Conditioning supply, (E36) Water Supply and collection

82 Eurostat, Industrial production statistics, https:/ec.europa.eu/eurostat/statistics-explained/index.php/Industrial production_statistics#Overview
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Figure 6: Evolution of EU-28's industrial production index, 2008 - 2018 (2015=100) — Source: Eurostat, Production in industry -
annual data

Through this short analysis it is evident that the EU Industry and Manufacturing are of vital importance for
the EU economy. In this context, competitiveness is at the heart of the Commission’s agenda and, as we
stand on the brink of a new industrial revolution, the Commission is committed to supporting the digital
and green transformation of EU Industry.83

Zooming into different the sectors of the Industry, in terms of Gross Value Added, manufacturing
represents the lion’s share of value creation within Europe’s industry, accounting for 16% of the EU’s total
value-added in 2018. Among the remaining NACE categories in our sample, construction is the second
largest sector in terms of value creation, corresponding to 5,48% of Europe’s total value-added, followed
by transportation & storage with 4,85% of EU’s total value-added. Other industry categories, such as
mining and quarrying, energy (electricity and gas), and water supply and sewerage correspond to less
than 2% of the EU’s value-added (See Figure 7). Notably, the evolution of Gross Value Added across EU’s
industrial sectors has been relatively stable in terms of Gross Value added, with minimal shifts in the
relative makeup of each sector’s over the 2010-2018 period. 8 8°

83 Please refer to Chapter 7 for detailed EU policies and strategies relevant to the digitisation and the green transformation of the EU Industry

84 Although according to EU’s definition, Industry includes the following NACE categories: B) Mining and Quarrying, (C) Manufacturing, (D)
Electricity, Gas Steam and Air Conditioning supply, (E) Water Supply, Sewerage, (F) Construction, for the purpose of our engagement, we have
also included in our analysis the (H) Transportation and Storage sector. For this reason, Industry-related numbers at an aggregate level may
slightly vary from the sum of its sector-related numbers.

85 Eurostat, Gross value added and income by A*10 industry breakdowns
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_al0&lang=en
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Figure 7: Industrial sectors’ Gross Value-Added contribution to the total EU Gross Value Added (%) — Source: Eurostat, National
accounts aggregates by industry (up to NACE A*64)

In terms of employment, the Manufacturing sector employs the majority of EU industry employees,
amounting to 14,4% of all European jobs. Construction is the second largest industrial employer in Europe,
amounting to 7,1% of employees, followed closely by Transportation and Storage with 4,7%. Energy,
Water Supply and Mining and Quarrying employ the lowest numbers of employees, with each of these
subsectors amounting to less than 1%. With regards to the analysis of employment trends across industrial
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Figure 8: Industrial sectors’ Employment contribution to the total EU Employment (%) — Source: Eurostat, National accounts
employment data by industry (up to NACE A*64)
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sectors since 2010, there was very little variability in the employment levels, with all sectors moving within
a 2 percentage-point range of their 2010 share of employment (see Figure 8).8¢

With regards to EU’s exporting activity in 2017, Manufacturing made up the highest percentage of all
European exports, representing a 55% share of all EU exports. Following closely after, we find Mining and
Quarrying, Energy and Water Supply, all of which accounted for around 14% to 19% of EU exports.
Construction and Transportation and Storage account for 8% and 2% of EU exports respectively,
representing the less export-oriented industrial sectors (see Figure 9). The evolution of EU exports at an
industry level reveals that the fastest growing industrial export sector is manufacturing, which grew from
48% to 55% over the years 2012-2017. Mixed trajectories are observed among the different subsectors.
While construction and transportation and storage have stayed stable throughout the years 2012-2017,
the most significant drop was recorded by mining and quarrying, which accounted for 24% of exports in
2012. Nonetheless, since 2015, the sector has been growing its exports, a trend also echoed by the Energy
and Water Supply sectors. &

58 -
56,16
55,73
56 4 5444 55,08

54
52

50 1
47,75
48 1 47,38

- 24,90

24
22
20
18 A

15,52
16

15,00

14 114,16 m— 1439
-
12 11,27
9,81

s 12,03 1274 11,54

s

6 4

41 2,03 1,03 2,16 2,22
2 12‘79 2,98

0+ : : . : .
2012 2013 2014 2015 2016 2017

== Mining and quarrying
== Manufacturing
Transportation and Storage
== Electricity, gas, steam and air conditioning supply
== \Nater supply; sewerage, waste management and remediation activities
== Construction

Figure 9: Industrial sectors’ Exports contribution to the total EU Exports (%) — Source: Eurostat, Trade by NACE Rev. 2
activity and enterprise size class

86 Eurostat, National accounts employment data by industry (up to NACE A*64),
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_a64 e&lang=en

87 Eurostat, Trade by NACE Rev. 2 activity and enterprise size class,
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ext tecOl&lang=en
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Looking at the labour productivity of the EU Industry and its sectors is its evident that from 2010 to 2018,
the electricity, gas, steam and air conditioning supply maintained the first place, while the mining and
guarrying sector was severely hit in 2016 with a decrease of 15% from 2015. Since then it recovers,
however it has yet to reach the 2014 productivity levels. Manufacturing holds one of the last three positions
in terms of labour productivity in this time period (see Figure 10).88 8
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Figure 10: GVA per employee (Thousand Euros per person) — Source: Eurostat, National accounts aggregates by industry (up
to NACE A*64) & National accounts employment data by industry (up to NACE A*64)

Finally, zooming into the labour cost of the Industrial Sectors in EU, it is evident that all sectors have
increased their labour cost per hour during the last eight years (from 2010 to 2018). In more detail, the
Electricity, gas steam and air conditioning supply sector appears to have the highest hourly labour cost
(compensation plus taxes minus subsidies) at 39,1€ per hour in 2018 followed by the Mining and quarrying
and the Manufacturing sectors at 29,8€ per hour and 28€ per hour respectively. The smallest value is
observed for the Water supply sector, at 23,3€ per hour in 2018 (see Figure 11).%°

88 . Eurostat, National accounts aggregates by industry (up to NACE A*64),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_ a64&lang=en

89 Eurostat, National accounts employment data by industry (up to NACE A*64),
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_a64 e&lang=en

% Eurostat, Labour cost levels by NACE Rev. 2 activity, https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=Ic_Ici_lev&lang=en
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Figure 11: Labour Cost — Compensation of employees plus taxes minus subsidies (Euros per hour) — Source: Eurostat, Labour
cost levels by NACE Rev. 2 activity

3.4 The European Manufacturing Overview

Since the manufacturing industry contributes the highest to the overall EU industry both in terms of value
added, employment and exporting capacity, while at the same time it is the most diversified sector in terms
of areas of economic activity included in it, this paragraph aims at providing more granular information on
the set of sub-sectors that constitute manufacturing and at gaining a better understanding of their particular
characteristics.

In 2017, the four largest manufacturing sectors contributing to the EU’s Manufacturing Gross Value-added
were the manufacturing of motor vehicles (14% of Manufacturing), food products, beverages and tobacco
products (12% of Manufacturing), manufacturing of basic metals (12% of Manufacturing), and
manufacturing of machinery and equipment (11% of Manufacturing). On the other hand, the subsectors
that contribute the least to Europe’s Gross Value-added are the manufacture of textiles and the
manufacture of coke and petroleum products, whose GVA represents 3% and 2% of the Manufacturing
Gross Value-added respectively (see Figure 12).%t

91 Eurostat, National accounts aggregates by industry (up to NACE A*64),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_ a64&lang=en
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Figure 12: Gross Value-added contribution to EU Manufacturing’s Gross Value Added, 2017 — Source: Eurostat, National accounts
aggregates by industry (up to NACE A*64)

Moving on to the analysis of employment trends within the European manufacturing landscape, the
manufacture of food products, beverages, and tobacco products and the manufacture of basic metals and
fabricated metal products employ the greatest number of employees, representing 15% of the European
workforce. On the other hand, the smallest manufacturing subsectors in terms of persons employed are
the manufacture of basic pharmaceutical products and the manufacture of coke and refined petroleum
products, both of which correspond to less than 2% of the European workforce (See Figure 13).%2

92 Eurostat, National accounts employment data by industry (up to NACE A*64),
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10 a64 e&lang=en
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Figure 13: Breakdown of Employment in EU Manufacturing, 2017 — Source: Eurostat, National accounts employment data by
industry (up to NACE A*64)

A breakdown of EU export data for the manufacturing subsectors reveals significant insights with respect
to the export potential and export trends of Europe's manufacturing sector. The Manufacture of motor
vehicles subsector has a clear lead in terms of exports, accounting for 25,4% of all manufacturing exports
in 2017. Ranked 12% lower, the Manufacture of machinery and equipment (13%) subsector represents
the second largest EU exporter of manufacturing goods and services. At the tail end of the manufacturing
subsectors, furniture, jewellery, and musical instruments and the repair and installation of machinery and
equipment represent the smallest share of exports at below 1% of EU manufacturing trade outflows (See
Figure 14)%.

9 Eurostat, Trade by NACE Rev. 2 activity and enterprise size class
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ext_tec0l&lang=en
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3.5 The Greek Industry Overview

Focusing on Greece, a brief overview of the aforementioned indicators on the domestic level will help shed
light on the particular state of Greek industry and manufacturing. During the last years, the Greek fiscal
derailment and the national Government (GG) Debt crisis severely hit the Greek economy and the all its

economic activities. This is evident from the declining contribution of the Greek Industry to the overall
34 4
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Figure 15: EU & Greek Industry Gross Value Added as % of total EU & Greece’s Gross Value Added (%) — Source: Eurostat,
National accounts aggregates by industry (up to NACE A*64)

Greek economy both in terms of Gross Value Added and in terms of employment. Nevertheless, despite
this severe hit the Greek Industry continues to play an important role in the overall Greek economy, as it
generated 24,2% of the total Gross value added in 2017 (contrary to 29,4% of the EU average) (see Figure
15).%4 % |In the same year, employment in the Greek Industry contributed to 19% of the total Greek
employment (see Figure 16).%: %7

9 Eurostat, National accounts aggregates by industry (up to NACE A*64),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_a64&lang=en

% Data 2018 not available for Greece
9 Eurostat, National accounts employment data by industry (up to NACE A*64),
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_a64 e&lang=en

97 2018 Data not available for Greece
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Figure 16: Greece’s Industry, Services & Agriculture Employment as % of total Greece’s Employment (%) — Source: Eurostat,
National accounts employment data by industry (up to NACE A*64)

The severe Greek financial crisis has taken also a significant hit on fixed capital investments across all
sectors of the Greek economy. The, mainly Government controlled, investments in other construction and
in transport equipment fell by- 22,9% and -43,5% respectively in 2018. In 2019 the recovery investment in
transport equipment was notable (+30,5%) but the recovery of investment in other construction was much
lower than expected (+3,1%). Also, investment in Fixed Capital (FC) excluding investment in other
construction and transportation equipment (an indicator that includes and refers to investments in
technology equipment) was severely hit from 2015 to 2017, but ware up by an expected +4,9% in 2019
(see Figure 17).98 % Although there is no specific data available for fixed capital investments for the Greek
Industry, it is fair to assume that the overall hit in fixed capital investments relates also to decelerated
investments within the Greek Industry with regards to their technology equipment and Industry 4.0
technologies and applications.

60 + YoY % Change Investment in other construction
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30 = YoY % Change Total Investment in Fixed Capital
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Figure 17: YoY % Change in different types of Investments of Fixed Capital, 2015 - 2019, (%) — Source: Hellenic Statistical
Authority, Gross Capital Formation (Flash Estimates), Stochasis Macroeconomic Trends -Sectoral Forecasts, December 2019.
Forecasts have been provided by Stochasis

9% Hellenic Statistical Authority, Gross Capital Formation (Flash Estimates), https://www.statistics.gr/en/statistics/-/publication/SEL18/-
9 Stochasis report: Stochasis Macroeconomic Trends — Sectoral Forecasts, December 2019
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With regards to the Greek trade, exports of Goods registered a substantial increase from 17,7bn. in 2009
to 32,4bn. in 2018 (83% increase) reflecting the fundamental improvement of Greece’s international
competitiveness. On the contrary, exports of services during the same time period increased by 37%.

Nevertheless, the trade balance of goods for Greece remains constantly negative (for 2018 this was -
22,5bn.), contrary to the trade balance of services that has been positive since 2002, totalling at 19,3bn.
in 2018. This leads to a negative trade balance for Goods & Services in 2018 of -3,2bn. Euros (see Figures
18, 19).1%©
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Figure 18: Greek Exports of Goods & Services in fixed 2010 prices (in billion Euros) — Source: Eurostat, European Union and
euro area balance of payments - quarterly data (BPM6)
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Figure 19: External Balance of Goods and Services in fixed 2010 prices (in billion Euros) - Source: Eurostat, Balance of
payments by country - annual data (BPM6)

With regards to the percentage of exports of high technology products!®! (over Greece’s total exports), the
situation is much worse than the EU average. Greece remains significantly behind the EU average with
regards to high tech exports. In more detail, after 2009, when the share of the high-tech exports was at its
peak in Greece with 7,7% of the total Greek exports, it dropped by 5% during a 4-year period, reaching an
11-year low of 2,7% in 2013. Since then it has slightly increased, but not enough to overcome the pre-

100 Eyrostat, Balance of payments by country - annual data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop_c6_a&lang=en

101 High technology products are defined according to SITC Rev.4 as the sum of the following products: Aerospace, Computers-office machines,
Electronics-telecommunications, Pharmacy, Scientific instruments, Electrical machinery, Chemistry, Non-electrical machinery, Armament. The
total exports for the EU do not include the intra-EU trade
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crisis value, being at 4,5% in 2018. This percentage is significantly lower than the EU average (more than
13%) (see Figure 20).192 This indicates that although the Greek economy has increased its exporting
activity during the last years in terms of goods, its exports are products of limited value added.

=+= High Tech Exports as % of Total Exports in EU 28
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Figure 20: Exports of high technology products as a share of total exports, EU & Greece, (%) — Source: Eurostat, High-tech
exports — Exports of high technology products as a share of total exports (from 2007, SITC Rev. 4)

Looking at the development of the Greek industrial production from 2013 — 2018 and its projections for
2019 and 2020, we observe that continuously increases since 2015. In fact, in 2017, the industrial
production demonstrated its highest growth (by 3,9%). Projections estimate that the industrial production
will continue to grow in 2019 (by 0,9%) and in 2020 (by 3%) (see Figure 21).103.104

102 Eyrostat, High-tech exports — Exports of high technology products as a share of total exports (from 2007, SITC Rev. 4),
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=htec_si_exp4&lang=en

103 Eurostat, Production in industry - annual data, https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=sts_inpr_a&lang=en

Data are compiled according to the Statistical classification of economic activities in the European Community, (NACE Rev. 2, Eurostat). Data
and weights are available for the following NACE categories: B) Mining and Quarrying, (C) Manufacturing, (D) Electricity, Gas Steam and Air
Conditioning supply, (E36) Water Supply and collection

104 Stochasis report: Stochasis Macroeconomic Trends — Sectoral Forecasts, December 2019
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Figure 21: YoY change (%) of Greece’s industrial production index, 2013 — 2020F (2015=100) - Source: Eurostat, Production in
industry - annual data / Stochasis Macroeconomic Trends -Sectoral Forecasts, December 2019. Forecasts have been provided
by Stochasis

If we further zoom-into the different Greek Industry sectors!®, a cross industry analysis of gross value
added demonstrates that Greece’s Manufacturing sector represents the greatest contribution to Greece’s
overall Gross Value-added, amounting to 10% in 2017. The transportation and storage sector ranks 2™
with 7% Gross Value-added, while the remaining industrial sectors represent a significantly smaller
percentage of the domestic Gross Value-added, with less than 3% each. Water supply and mining and
quarrying hold the last positions in this ranking. In terms of growth trends, manufacturing is the fastest
growing industrial sector in Greece, with over 3% growth of its Gross Value-Added contribution since 2010.
While most of the other industrial sectors have remained relatively stable over the past decade, Greece’s
construction sector declined by 2% since 2010 (see Figure 22).10¢

105 Although according to EU’s definition, Industry includes the following NACE categories: B) Mining and Quarrying, (C) Manufacturing, (D)
Electricity, Gas Steam and Air Conditioning supply, (E) Water Supply, Sewerage, (F) Construction, for the purpose of our engagement, we have
also included in our analysis the (H) Transportation and Storage sector. For this reason, Industry-related numbers at an aggregate level may
slightly vary from the sum of its sector-related numbers

106 Eurostat, National accounts aggregates by industry (up to NACE A*64),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_a64&lang=en
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Figure 22: Industrial sectors’ Gross Value-Added contribution to the total Greek Gross Value Added (%) — Source: Eurostat,
National accounts aggregates by industry (up to NACE A*64)

Industry in Greece employed approximately 790.000 people in 2017 - over 330.000 of them were
employed in the Manufacturing sector, over 200.000 in the Construction sector and approximately 195.000
in the Transportation and storage sector. As stated, out of the industrial sectors, the largest employer is
manufacturing, whose workforce corresponded to 8% of the total Greek workforce in 2017. In the 2" and
3" position we find the construction and transportation and storage sectors, each of which represents
around 5% of Greece's workforce. The sectors with the smallest percentage of employees in 2017 were
the electricity and mining and quarrying sectors. Since 2010, the most significant decline in employment
was demonstrated by the construction industry, echoing the aforementioned decreases in gross value
added and exports for the same sector (see Figure 23).1%7

107 Eurostat, National accounts employment data by industry (up to NACE A*64),
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10 a64 e&lang=en

e
pwe

>
accenture

Digital Transformation of the Greek Industry

52


http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_a64_e&lang=en

Deliverable 1 — Final Draft
Report on the Current Situation — digitisation in Greek Industry and international trends

95 -
9,15
8,94
9.0 1 875
85 842
8,09 8,12
80 1 —_— 1w 8,04
"~ 1s.67

7
6,5
6,0

50
55 -
5,04 5,07 5,09
50 4 484 4,88 4,88
R 4,68 474 471 :
4,62 , 167 475 473

-+ 0,66 0,68 0,64 0,62 0,60

05 454 4 ol - ™ —
¥ Py i 2% 0.96, 0,26

0,0 T T T T T T !

2010 2011 2012 2013 2014 2015 2016 2017

== Mining and quarrying
== Manufacturing
== Electricity, gas, steam and air conditioning supply
== \Water supply; sewerage, waste management and remediation activities
== Construction
Transportation and Storage

Figure 23: Greek Industrial sectors’ Employment contribution to the total Greek Employment (%) — Source: Eurostat, National
accounts employment data by industry (up to NACE A*64)

Shifting our focus to the export of industrial goods from Greece, the manufacturing sector includes almost
all Greek industrial exports. While Greek manufacturing exports correspond to 64% of all Greek exports
in 2017, the remaining industrial sectors’ exports represent 0-2% of the country’s outgoing trade (See
Figure 24).108
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Figure 24: Greek Industrial sectors’ Exports contribution to the total Greek Exports (%) — Source: Eurostat, Trade by NACE Rev.
2 activity and enterprise size class

108 Eurostat, Trade by NACE Rev. 2 activity and enterprise size class,
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ext_tec0l&lang=en
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Zooming into labour productivity, the highest values throughout the years are spotted in the Electricity,
gas, steam and air conditioning supply sector with a gross value added of approximately 169.000 € per
person employed in 2017, 17% lower from the 8-year high of 205.000€ in 2013. Water supply; sewerage,
waste management and remediation activities follow with a gross value added of 90.600€ per employee
in 2017. The smallest GVA per employee is presented in the Construction sector, with only 18.300€ in
2017 (see Figure 24), 109110
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Figure 25: GVA per employee (Thousand Euros per person) — Source: Eurostat, National accounts aggregates by industry (up
to NACE A*64) & National accounts employment data by industry (up to NACE A*64)

Finally, with regards to the labour cost per hour index in the Industrial Sectors in Greece, the Electricity,
gas, steam and air conditioning supply presented the most significant drop since 2008, reducing from
30,8€ per hour to 21€ per hour in 2019, that places it 3" in the relevant Industrial ranking for 2019. The
Transportation and storage sector demonstrates the highest labour cost in 2019, with 25,5€ per hour,
followed closely by the Mining and Quarrying sector, at 24,4€ per hour. Water supply and Manufacturing
come 4" with 16,2€ per hour and 5" with 16,1€ per hour respectively. The sector with the lowest labour
cost is the Construction, with 10,3€ per hour in 2019(see Figure 26). 1!

109 Source: Eurostat, National accounts aggregates by industry (up to NACE A*64),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_ a64&lang=en

110 Eurostat, National accounts employment data by industry (up to NACE A*64),
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_a64 e&lang=en

111 Eurostat, Labour cost levels by NACE Rev. 2 activity, https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=Ic_Ici_lev&lang=en
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3.6 The Greek Manufacturing Overview

Zooming into the Greek manufacturing sector, we will now focus our analysis on the relative performance
of the different manufacturing subsectors of the Greek economy.

In terms of gross value added, manufacturers of food products beverages and tobacco products lead the
way, representing 33% of the total manufacturing Gross Value-added in 2017. Coming in 2" at 20,3% of
manufacturing value added is the manufacture of basic metals and fabricated metal products subsector.
The remaining subsectors of Greek manufacturing all report less than 10% of the total manufacturing
Gross Value-added, with the manufacture of motor vehicles and the manufacture of computers coming in
last in terms of total value added (see Figure 27). 112
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Figure 27: Gross Value-added contribution to Greek Manufacturing’s Gross Value Added, 2017 — Source: Eurostat, National
accounts aggregates by industry (up to NACE A*64)

In terms of employment, Greek manufacturers of food products, beverages and tobacco employed the
most people, representing 35% of the Greek manufacturing workforce in 2017. Manufacturers of basic
metals follow, with a workforce that corresponds to 14% of Greece’s manufacturing workforce. These two
aforementioned subsectors are followed by several medium size industries, such as furniture, textile and
rubber manufacturing, each of which represents around 10% of the Greek manufacturing workforce. While
the remaining manufacturing subsectors all employ less than 4% of the Greek workforce, coke and

112 Eurostat, National accounts aggregates by industry (up to NACE A*64),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_ a64&lang=en
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petroleum product manufacturers represent the smallest subsector, accounting for just 1% of the overall
manufacturing workforce in 2017 (see Figure 28). 13

35,1%

14,0%

9,2%

8,7% 8,3% 8,2%
3,4% 3,4% 3,4%
2,2% o
Bl N - =
Food products; Basic metals Furniture; Rubber and Textiles, Wood, paper, Chemicals Basic Machinery and Electrical Motor vehicles,  Computer, Coke and
beverages and and fabricated  jewellery,  plastic products  wearing printing and  and chemical pharmaceutical  equipment equipment  trailers, semi- electronic and refined
tobacco metal products, musical and other non- apparel, leather reproduction products products and nec trailers and of optical products  petroleum
products except instruments, metallic mineral and related pharmaceutical other fransport products
machinery and  foys; repair products products preparations equipment

‘equipment and installation
of machinery
and equipment

Figure 28: Breakdown of Employment in Greek Manufacturing, 2017 — Source: Eurostat, National accounts employment data by
industry (up to NACE A*64)

Regarding exports of industrial goods, the top Greek manufacturing exporter is the manufacture of coke
and refined petroleum products. This subsector is responsible for 39% of Greek manufacturing exports,
surpassing the second runner up by more than 20%. The 2" and 3" largest export share among Greek
manufacturers was reported by the manufacture of basic metals and the manufacture of food products,
with the corresponding 14% and 10% share of manufacturing exports in 2017. All other manufacturing
subsectors display a significantly lower export rate, with none surpassing 5% of manufacturing exports
(See Figure 29).14

113 Eurostat, National accounts employment data by industry (up to NACE A*64),
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_a64 e&lang=en

114 Eurostat, Trade by NACE Rev. 2 activity and enterprise size class,
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ext_tec0l&lang=en
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Figure 29: Breakdown of Exports in Greek Manufacturing, 2017 — Source: Eurostat, Trade by NACE Rev. 2 activity and enterprise
size class

Finally, if we examine the manufacturing production index and compare it with the overall industrial
production index, we observe that the production of manufacturing industry has increased by 2,9% in 2017
and 2,8% in 2018. It is now projected to grow by 2,1% in 2019 and by 3,4% in 2020 (see Figure 30).11> 116

3,4%— Changes in Industrial production

= Changes in Manufactuning production
3,0%

2013 2014 2015 2016 2017 2018 2019F 2020F

Figure 30: Evolution of Greece’s industrial & manufacturing production index, 2013 — 2020F (2015=100) - Source: Eurostat,
Production in industry - annual data, Stochasis Macroeconomic Trends -Sectoral Forecasts, December 2019. Forecasts have
been provided by Stochasis

115 Eurostat, Production in industry - annual data, https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=sts_inpr_a&lang=en

Data and weights are available for the following NACE categories: B) Mining and Quarrying, (C) Manufacturing, (D) Electricity, Gas Steam and
Air Conditioning supply, (E36) Water Supply and collection

116 Stochasis report: Stochasis Macroeconomic Trends — Sectoral Forecasts, December 2019
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With regards to developments in the production of the main sub-sectors of Greek manufacturing from 2015
— 2020, a look at the table below indicates that, in general terms, Greek manufacturers have increased
their output over the past 5 years, with annual growth rates nearing 3% for the whole sector. That being
said, production output trends on a sub-sectoral level vary significantly among different sub-sectors.

The highest increases in production output over the course of 2015-2020 are recorded by the
pharmaceutical sector, where output grew at annual rates of 19% and 24% for two consecutive years
(2017-2019). The tobacco manufacturing sector also raised its output significantly, recording a 22-
percentage point increase in production over the course of 2018, albeit following a slower increase in its
output by 8% in 2016.

Closely following the frontrunners in annual production growth rates are the Greek manufacturers of
chemicals, rubber and plastic products and basic metals, all of which also demonstrated consistent growth
in their output over the past half-decade, above the sectoral average.

In terms of variability, manufacturers of coke and petroleum products display the highest level of output
growth variability, displaying above average growth rates until 2017, before recording a decreasing output
(-8%) over the course of 2018. Finally, the food manufacturing sector was the most stable in terms of
production output levels, nevertheless it did note exceed a growth rate of 2,5% over the 5-year period.'!’

Manufacturing Sub-
Sectors — Production
index growth rates
(2015 — 2020)18. 119

2015-2016 2016-2017 2017-2018 2018-2019F 2019-2020F

Food products 0,9% 1,5% 0,0% 1,8% 2,4%
Beverages -1,0% -5,5% 5,7% 0,3% 3,3%
Tobacco products 11,9% -8,0% -8,1% 22,2% 3,8%
Coke and refined 7,4% 4,4% 3,5% -8,7% 2,0%
petroleum products

Chemicals and chemical 6,4% 2,.2% 7,1% 6,0% 2,8%
products

Basic pharmaceutical 8,1% 5,7% 19,1% 24,4% 3,5%

products and.
Preparations

Rubber and plastic 0,7% 3,2% 2,0% 7,7% 2,4%
products
Non-metallic mineral 12,3% 2,9% 1,5% -5,2% 12,5%
products
Basic metals 4,9% 17,7% 3,8% -2,1% 4,2%

117 Stochasis report: Stochasis Macroeconomic Trends — Sectoral Forecasts, December 2019
118 Eurostat, Production in industry - annual data, https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=sts_inpr_a&lang=en
119 Stochasis report: Stochasis Macroeconomic Trends — Sectoral Forecasts, December 2019
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3.7 Comparison of Greece and select EU countries across key indexes

Before we conclude this chapter, we have consolidated and present the key indexes presented above for
the EU average and Greece, for three additional countries, Germany, France and Portugal. These
countries will be also used as best practices for the design of Greece’s Industry 4.0 strategy (as this will
be presented in chapter 7).

The depiction of this set of indexes does not aim at explaining the reasons behind each country’s and their
Industries’ current performances. On the contrary, it primarily aims at highlighting that despite Industry’s
key role across all countries, each country is unique in terms of the structure of its economy. For this
reason, their national Industry 4.0 strategies are also tailored to their Industries’ specific needs and
strengths.

EU 28 Germany France Portugal Greece
Industry GVA 2018 in million € (%A 4.184.887,9 1.052.060 491.617 47.800,7 38.096
in Industry GVA 2013-2018)*%° (17%) (21%) (6%) (21%) (3%)121
0,
Induﬂzry GVA as % of total GVA 29% 35% 4% 27% 240123
2018
Industry employment 2018 in
thousands (%A in Industry 64'13(06’;3) 13.154 (5%) @ 6.035 (-2%) 1'3(112’;5) (712/6)?23;
employment 2013-2018)24 ° ° °
Industry employment as % of total 127
126 27% 29% 21% 27% 19%
employment 2018
Total Gross Capital Formation
2018 (%A in Total Gross Capital N/A 72(92'802/09) 551.926 37&%%)/:; zisi/‘:;llg
formation 2013-2018)%® (17%)
Industry GVA per employee in 2018 65.26 48,42

in thousand € (%A in GVA per
employee 2013-2018)%30.131

79,98 (15%) 81,46 (8%) 36,26 (8%)

(11%) (29%)132

120 Eurostat, National accounts aggregates by industry (up to NACE A*64), https://ec.europa.eu/eurostat/web/products-
datasets/product?code=nama_10_a64

121 |_atest data available from year 2017

122 Eurostat, National accounts aggregates by industry (up to NACE A*64), https://ec.europa.eu/eurostat/web/products-
datasets/product?code=nama_10_a64

123 |_atest data available from year 2017

124 Eurostat, National accounts employment data by industry (up to NACE A*64), https://ec.europa.eu/eurostat/web/products-
datasets/product?code=nama_10_a64_e

125 |_atest data available from year 2017

126 Eurostat, National accounts employment data by industry (up to NACE A*64), https://ec.europa.eu/eurostat/web/products-
datasets/product?code=nama_10_a64_e

127 Latest data available from year 2017

128 Eurostat, Gross capital formation by industry (up to NACE A*64), https://ec.europa.eu/eurostat/web/products-
datasets/product?code=nama_10_a64_p5

129 |_atest data available from year 2017

130 Eurostat, National accounts aggregates by industry (up to NACE A*64), https://ec.europa.eu/eurostat/web/products-
datasets/product?code=nama_10_a64

131 Eurostat, National accounts employment data by industry (up to NACE A*64), https://ec.europa.eu/eurostat/web/products-
datasets/product?code=nama_10 a64 e

132 | atest data available from year 2017
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EU 28 Germany France Portugal Greece
Exports of goods 2018 in million € -, 595 55 1 292,900 517.800 56.200 32.400
(%A in exports of goods 2013-
Yop Al (19%) (21%) (18%) (219%) (24%)
0,
nggfsflgg goods as % of GDP 13% 39% 22% 28% 18%
Exports of high technology
products as % of total exports 17,9% 15,1% 20,5% 4% 4,5%
2018138
:;'Z"I:‘Tr:f g:’t‘;d;z?)?d's" 2’3;':_"" € 19012700  1.066.800 567.100 72.100 54.900
201y (169%) (23%) (18%) (329%) (20%)
0,
ggfgﬁfgﬂf ods as % of GDP 12% 32% 24% 35% 30%
E)E'E}Tisn c::nse;;'t:ii 22(1)2';n2:)n1|2|_on 952.800 206.200  249.400 33.300 37.200
50 1‘;3)144, mp 9 (32%) (42%) (24%) (51%) (33%)
i 0,
E())(fglr‘ltsmo7l‘j§rV|ces as % of GDP 6% 9% 11% 16% 20%
I€m(‘I’3/thisnc::nseor:'/tI:ii o . 751400 315900  225.600 16.000 17.900
° P (37%) (28%) (31%) (47%) (46%)

2018) 149, 150

133 Eurostat, European Union and euro area balance of payments - quarterly data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop _eu6_g&lang=en

134 Eurostat, Balance of payments by country - annual data (BPM®6),

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop _c6_a&lang=en

135 Eurostat, European Union and euro area balance of payments - quarterly data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop_eu6_g&lang=en

136 Eurostat, Balance of payments by country - annual data (BPM6),

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop _c6_a&lang=en

137 Eurostat, Gross domestic product at market prices, https://ec.europa.eu/eurostat/databrowser/view/tec00001/default/table?lang=en

138 Eurostat, High-tech exports - Exports of high technology products as a share of total exports (from 2007, SITC Rev. 4),
https://ec.europa.eu/eurostat/web/products-datasets/-/htec_si_exp4

138 Eurostat, European Union and euro area balance of payments - quarterly data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop_eu6 g&lang=en

140 Eurostat, Balance of payments by country - annual data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop _c6_ a&lang=en

141 Eurostat, European Union and euro area balance of payments - quarterly data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop_eu6 g&lang=en

142 Eurostat, Balance of payments by country - annual data (BPM®6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop c6_a&lang=en

143 Eurostat, Gross domestic product at market prices, https://ec.europa.eu/eurostat/databrowser/view/tec00001/default/table?lang=en

144 Eurostat, European Union and euro area balance of payments - quarterly data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop_eu6 g&lang=en

145 Eurostat, Balance of payments by country - annual data (BPM6),

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop c6 a&lang=en

146 Eurostat, European Union and euro area balance of payments - quarterly data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop_eu6 g&lang=en

147 Eurostat, Balance of payments by country - annual data (BPM®6),

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop c6_a&lang=en

148 Eurostat, Gross domestic product at market prices, https://ec.europa.eu/eurostat/databrowser/view/tec00001/default/table?lang=en

148 Eurostat, European Union and euro area balance of payments - quarterly data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop _eu6_g&lang=en

150 Eurostat, Balance of payments by country - annual data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop c6_a&lang=en
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EU 28 Germany France Portugal Greece
Imports of services as % of GDP
018151 152,153 5% 9% 10% 8% 10%
Industrial Production Index 2019,
Baseline 2015 = 100154 15 105,1 100,8 103,4 103,6 108,8
Manufacturing Production Index 105.8 1005 104,2 102,1 110,1

2019, Baseline 2015 = 10016
Industry Labour Cost Level 2019 in
€ per hour (%A in Industry Labour 28,2 (8%) 41,2 (7%) 39,1 (6%) 12,1 (9%) 16,9 (6%)
Cost Level 2016-2019)157: 158

Industry contributes the highest to the German economy with a 35% share on the country’s total Gross
Value Added and a 29% share on the country’s overall employment. The great importance that Industry
plays in the German economy, has also been the reason why Germany has been the first country to
introduce the term Industry 4.0 and design its national Industry 4.0 strategy in 2011.

With regards to their Industries’ GVA and employment growth, it is important to mention that Portugal
demonstrates the same Industry GVA growth rate as Germany (21% growth from 2013 — 2018). At the
same time, Industry employment has also increased by 12% during the same time-period. This combined
with the significant increase of 48% in Gross Capital Formation, signifies the great focus and efforts that
Portugal has demonstrated during the last years to recover from its recent financial crisis, boost its industry
and enhance its productivity and competitiveness. In fact, the increased productivity of the country is
evident by the 8% increase in the Industry GVA per employee, an indicator that is directly linked to labour
productivity. At the other end of this set of countries, we find Greece with a very low Industry GVA and
employment growth from 2013 to 2018 (3% and 1% respectively), as well as a limited increase in Gross
Capital Formation (8%) for the same time period.

Moving to the exporting capacity of goods for each country, we observe that although Greece
demonstrates the highest increase in exporting goods during the last years (24%), it still holds the lowest
percentage of exports of goods as % of GDP in 2018 with 18%. Germany holds again the first place with
its exports of goods consisting almost 40% of its GDP.

The picture slightly changes regarding the export of high-tech products as a percentage of the country’s
overall exports, where France comes first. In fact, 20,5% of French exports in 2018 were classified as

151 Eurostat, European Union and euro area balance of payments - quarterly data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop_eu6_g&lang=en

152 Eurostat, Balance of payments by country - annual data (BPM6),
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=bop_c6_a&lang=en

153 Eurostat, Gross domestic product at market prices, https://ec.europa.eu/eurostat/databrowser/view/tec00001/default/table?lang=en

154 OECD, Industrial production, https://data.oecd.org/industry/industrial-production.htm

1% Industrial Production Index is compiled for the following NACE categories: B) Mining and Quarrying, (C) Manufacturing, (D) Electricity, Gas
Steam and Air Conditioning supply, (E36) Water Supply and collection

1% OECD, Industrial production, https://data.oecd.org/industry/industrial-production.htm

157 Eurostat, Labour cost levels by NACE Rev. 2 activity, https://ec.europa.eu/eurostat/en/web/products-datasets/-/LC LCI LEV

1%8 Data available for Industry excl. Construction (F.) and transportation (H.)
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high-tech, indicating that France significantly invests in industrial sectors of high value adding, contrary to
Greece and Portugal, where high-tech products only hold 4,5% and 4% of their overall exports.

Finally, on a positive note, in 2019 Greece demonstrated signs of recovery from the long financial crisis it
went through, as despite their low levels, both its industrial and its manufacturing productions
demonstrated the highest increase.

>
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4 Introducing the Industry 4.0 concept

4.1 Chapter's Summary

The concept of “Industry 4.0’ is used to describe the fourth industrial revolution, characterized by a fusion
of technologies and the use of smart, fully connected devices that blur the lines between the physical,
digital, and biological spheres.

Industry 4.0 is “fuelled” by a set of foundational technology trends that radically transform the industrial
production and manufacturing. These are the following:

Key Industry 4.0 technology trends
Manufacturing Execution Systems

Additive Manufacturing Cybersecurity (MES)
Artificial Intelligence Distributed Intelligence New Materials
Augmented Reality Electronic Components & Systems = Simulation
. . . . Supervisory Control and Data
Big Data Analytics High Performance Computin —
'9 yi '9 puting Acquisition Systems (SCADA)
Blockchain industrial Robots The Industrial Internet of Things
(IloT)
. . Ph ics, Al i
Cloud Machine-to-Machine (M2M) otpnlc?s, utomation, Sensors &
Applications

4.2 Industry 4.0 Definition

The term “Industry 4.0” is used to describe the fourth industrial revolution, characterized by a fusion of
technologies and the use of smart, fully connected smart devices that blur the lines between the physical,
digital, and biological spheres. Before Industry 4.0, three industrial revolutions have taken place and have
led to major changes in the domain of manufacturing (see Figure 31).

>
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2ND INDUSTRIAL
REVOLUTION

15T INDUSTRIAL
REVOLUTION

Early 1970s Today and in the near future...

Early 20" Century

Late 18t Century

Mechanical production Mass production Through use of electronics, Smart devices, fully connected
through water and through electrical control systems and IT allowing for dynamic interaction and
steam power power further automation of optimization of control system
production components

Figure 31: The four industrial revolutions

e Industry 1.0 began in the late 18" century with the introduction of water and steam power which
helped in mechanical production and improved the agriculture sector greatly.

e Industry 2.0, in the early 20" century, introduced the mass production as the primary means to
production, in general. The mass production of steel enabled the creation of railways, which
consequently contributed to mass production at large.

e During the 1970s, Industry 3.0 arose with the advent of the Digital Revolution. Industry 3.0 is
directly linked to the use of electronics, control systems and the further automation of IT production.

e In 2011, the German Federal Government firstly introduced the term “Industry 4.0” as an emerging
structure, in which manufacturing and logistics systems in the form of Cyber Physical Production
Systems (CPPS) intensively use the globally available information and communications network
for an extensively automated exchange of information. In fact, Industry 4.0 is being presented as
an overall change by digitalisation and automation of every part of the organisation, as well as of
the manufacturing process. Nevertheless, there is no consensus on the technologies and/or tools
and/or processes necessary to clearly define the boundaries of Industry 4.0.

>
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For this reason, a broad definition is proposed, in order for the concept to include the main aspects of
Industry 4.0 and indicate how organisations shall benefit from it.

“‘INDUSTRY 4.0 is the Digital Reinvention of Industry, where businesses use advanced digital technologies to
transform their core value chains, their worker and customer experiences and ultimately their business models.
- New levels of efficiency are achieved in the core of R&D, engineering, production, manufacturing and
business support through integrated systems, processes, sensors and new intelligence.

- Worker and customer experiences are reimagined and redesigned through personalisation and advances
such as immersive, augmented and virtual reality.

- New business models and revenue streams are unlocked by smart, connected products, services and plants
that are enabled by new ecosystems”

Figure 32: Industry 4.0 Definition

There are three reasons why Industry 4.0 does not represent a prolongation of Industry 3.0 but rather a
new, distinct revolution. These are: velocity, scope, and systems impact. The speed of current
technological breakthroughs is unprecedent, as technology evolves at an exponential rather than a linear
pace. Moreover, Industry 4.0 disrupts all industries and blurs their boundaries. Finally, the breadth and
depth of these changes herald the transformation of entire systems of production, management, and
governance.®

159 Schwab, Klaus. "The Fourth Industrial Revolution". World Economic Forum, Geneva, Switzerland, 2016
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4.3 Key Industry 4.0 technology trends

Before discussing how Industry 4.0 changes the global Industrial paradigm, it is important to briefly
introduce the foundational technology trends that “fuel” Industry 4.0. These are the following:

Key Industry 4.0
technology trends
Additive
Manufacturing
Artificial Intelligence

Augmented Reality

Big Data Analytics

Blockchain

Cloud

Cybersecurity

Distributed
Intelligence

Electronic
Components &
Systems

High Performance
Computing

Industrial Robots

Machine-to-Machine
(M2M)

>
accenture

Definition

Additive Manufacturing, also defined as 3D Printing, refers to the prototyping and
production of customized, individual goods based on specific customer requirements.
Artificial Intelligence (Al) consists of a combination of multiple scientific fields, that are
supported by technologies that enable machines to sense, comprehend, act and learn.
Augmented reality (AR) allows for visualisation of computer graphics placed in the real
environment and supports a variety of services, such as the description, planning and
real-time operation monitoring, fault diagnostic and recovery, and training related to
industrial products and processes

Big Data Analytics is described as the collection and comprehensive evaluation of data
from many different sources, from production equipment and systems to enterprise and
customer-management systems to support real-time decision making and
economically extract value through discovering, capturing and analysing very large
volumes of a wide variety of data.

Blockchain is an open distributed ledger of transactions, that securely transmits any
type of information without the control of any central authority.

The enablement of an on-demand network access to a shared pool of configurable
computing resources that can be rapidly provisioned with

minimal management effort.

Within Industry 4.0, all equipment and products across the entire value chain become
connected through the internet or amongst themselves and create a fully
interconnected industrial networked environment. As a result, secure and reliable
communications as well as sophisticated identity and access management of
machines and users are essential.

Distributed intelligence systems are based on the use of cooperative agents, organized
in hardware or software components, that independently handle specialized tasks and
cooperate to achieve system-level goals and achieve a high degree of flexibility.
Electronic Components and Systems (ECS), refer to components which are the
hardware and software parts of the systems. The word “systems” is used in this context
for the respective highest level of development targeted within the given part of the
value chain.

High-performance computing (HPC) is the use of parallel processing for running
advanced application programs efficiently, reliably and quickly. The term applies
especially to systems that function above a teraflop or 1012 floating-point operations
per second.

Automatically controlled, reprogrammable, multipurpose manipulator programmable in
three or more axes, which can be either fixed in place or mobile for use in industrial
automation applications.

Machine-to-machine (M2M) refers to the direct communication between devices using
any communications channel, including wired and wireless.
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Manufacturing Information systems used in manufacturing, to track and document the transformation

Execution Systems of raw materials to finished goods. MES provides information that helps manufacturing

(MES) decision makers understand how current conditions on the plant floor can be optimized
to improve production output.

New Materials The development of new materials and nanostructures (e.g. graphene, composites,

PVD, CVD), enable the creation of new components with useful traits such as,
durability, shape retention, lightweight, thermo-electric efficiency and re-usability.

Photonics, New technologies such as Photonics, Automations, Sensors and Applications unlock
Automation, Sensors & advanced capabilities for seamless intercommunication throughout the production
Applications plant.

Simulation Simulation techniques focus on the simplification of the design, realisation, tests and

running a live operation of manufacturing systems.
Supervisory  Control Supervisory control and data acquisition (SCADA) is a system of software and
and Data Acquisition hardware elements that allows industrial organisations to control industrial processes
Systems (SCADA) locally or at remote locations, monitor, gather, and process real-time data, directly
interact with devices such as sensors, valves, pumps, motors, and more through
human-machine interface (HMI) software and record events into a log file.
The Industrial Internet The Industrial Internet of Things refers to the network of interconnected and uniform
of Things (lloT) addressed objects that communicate via standard protocols. Through the Industrial
Internet of Things, mo