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Abstract  

Industry 4.0 is a new generation of manufacturing based on robotics, automation and new 

trends in ICT. It was for the first time introduced at the Hannover Fair in 2011 and has 

been part of the European, German and Czech discourse since then. This Master thesis 

deals with the topic of Industry 4.0 in the Czech Republic and assesses to what extent the 

concept is coming to the Czech Republic as a result of a top-down (EU) or horizontal 

(Germany) Europeanization. The thesis came to the conclusion that there are two 

perceptions of Industry 4.0. One is narrow and deals with the industrial policy and the 

other is broad and deals with society wide implications of the fourth industrial revolution. 

The debate about Industry 4.0 in the Czech Republic is mainly a result of a horizontal 

Europeanization based on bilateral agreements and close cooperation between Germany 

and the Czech Republic in the area of R&D, innovations and business. However, the top-

down Europeanization cannot be neglected as the EU provides much broader context 

where Industry 4.0 is taking place. Moreover, Industry 4.0 gave a new impetus to the 

digital economy and society in the Czech Republic. It turned into agenda 4.0 and moved 

forward the debate about digital skills.  

 

Abstrakt 

Průmysl 4.0 je nová generace průmyslové výroby založená na robotizaci, automatizaci a 

nových trendech v ICT. Poprvé bylo téma představeno na Hannoverském veletrhu v roce 

2011 a od té doby proniklo jak do evropského, tak německého a českého diskurzu. Tato 

diplomová práce se zabývá tématem průmysl 4.0 v České republice a zkoumá, zda se toto 

téma dostává do České republiky jako důsledek vertikální (EU) či horizontální 

(Německo) europeizace. Diplomová práce dospěla k závěru, že existují dva způsoby 

porozumění průmyslu 4.0. Jedno je užší a věnuje se čistě průmyslové výrobě, druhé se 

věnuje celospolečenským dopadům čtvrté průmyslové revoluce. Debata o průmyslu 4.0 

v ČR je především důsledkem horizontální europeizace, založené na bilaterálních 



 

dohodách a spolupráci mezi Německem a Českou republikou v oblasti vědy, výzkumu, 

inovací a byznysu. Nicméně ani vertikální europeizaci nelze opomíjet, protože EU 

poskytuje mnohem širší kontext, ve kterém se Průmysl 4.0 odehrává. Je důležité zmínit, 

že v ČR dal průmysl 4.0 nový impulz k problematice digitální ekonomice a společnosti. 

Průmysl 4.0 se změnil na agendu 4.0 a posunul vpřed debatu o digitálních dovednostech.  
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1 Introduction  
 

The year 2008 was a year when a deep economic crisis started in the United States 

of America (USA) and due to globalization, connected markets and cooperation among 

European and American investment banks, the recession soon spread to Europe. In 

Europe, however, to be more precise in the European Union (EU), the economic crisis 

initiated something that is known as the European debt crisis or Euro crisis. Some of the 

EU Member States, mainly Greece, Ireland and Portugal, proved to have severe and long-

term fiscal problems and their debt has been exponentially rising at that time.1 These 

countries became too risky for investors which consequently deepened the recession in 

the EU. As the main creditors were European countries and a possible bankrupt of the 

countries mentioned above would threaten the economic situation in the whole European 

Union, the EU countries had to come up with an appropriate reaction and solution not 

only to the economic, but also to the debt crisis.  

 The EU’s reaction to the economic and debt crisis is very often viewed from the 

perspective of financial help and new instruments, financial but also institutional, that 

were introduced. The European Financial Stability Facility, European Stability 

Mechanism, the Euro Plus Pact, legislative acts such as the Two Pact and Six Pact, Fiscal 

Pact or strengthening the role of the European Central bank and the introduction of the 

European Semester can all be mentioned. It should have helped to better coordinate the 

fiscal policies of the Member States, mainly the Eurozone, secure the common currency 

and get the EU out of the economic crisis.  

 However, there are also indirect means by which the EU reacted to the economic 

crisis. One of such moves was the orientation towards digital economy which was 

considered as a way to lift the EU out of the recession and as a driver for future growth 

and innovation.2 One of the areas where the use of information and communication 

technologies (ICT) could bring an important revenue for the EU was the industrial sector 

as there are 33 million jobs and 2 million companies only in manufacturing, and it 

represents over 80% of the European export. 3 When talking about innovations, robotics 

                                                      
1 Lane R. Philip, “The European Sovereign Debt Crisis”, The Journal of Economic Perspectives 

26, No. 3 (2012): 49 – 67, http://www.jstor.org, 50 (accessed March 4, 2017).  
2 European Commission, “Digital economy can lift Europe out of crisis, says Commission 

report”, http://europa.eu/rapid/press-release_IP-09-1221_en.htm (2009). 
3 European Parliament, “Briefing on Industry 4.0, Digitalisation for productivity and growth” 

(2015), 2. 

http://www.jstor.org/
http://europa.eu/rapid/press-release_IP-09-1221_en.htm
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and automation in the industrial manufacturing, it is being talked about Industry 4.0. The 

origin of this term is not associated with the EU as such as the concept was for the first 

time introduced in 2011 at the Hannover Fair and has been debated since. Very often, 

Industry 4.0 is being interpreted as the fourth industrial revolution which is changing the 

way we work, the way we learn, the way we think about production or industrial 

manufacturing and the skills/competencies that are demanded on the job market. It is also 

important to emphasise that the understanding of Industry 4.0 can vary based on sectors, 

companies and countries. For example, there is a narrow perception of the topic which 

concentrates on the industrial sector as such and on the other hand, there is a broad 

perception of Industry 4.0 with implications for the whole society. As was mentioned 

above, the topic was introduced in Germany in 2011 but it is very often used in the 

discourse also on the European level and in the Czech Republic.  

Therefore, the aim of this Master thesis is to analyse the debate in the Czech 

Republic as well as in Germany and the EU to tell whether Industry 4.0 in the Czech 

Republic is a result of a top-down (EU) or horizontal (Germany) Europeanization. 

Afterwards, it will also deal with the impact of Industry 4.0 in the Czech Republic, mainly 

on the skills and competencies demanded on the job market. This Master thesis will 

concentrate on the main research question and the following subsections:  

Is Industry 4.0 in the Czech Republic a result of a top-down or horizontal 

Europeanization and how did it influence the debate about digital skills/competencies?  

- Has the European industrial policy transformed and moved towards Industry 

4.0?  

- Is there a Czech-German cooperation in the area of Industry 4.0? 

- What were the implications of Industry 4.0 in the Czech Republic, mainly in 

connection to skills and competencies? 

 

Apart from the introduction and conclusion, the Master thesis is divided into four 

chapters. The first chapter serves as an introduction into the topic and provides the reader 

with four key concepts that this Master thesis works with. First of all, Industry 4.0 is very 

closely connected with the digital environment and the exchange of information. It can 

be argued that Industry 4.0 was enabled by an information and digital revolutions and that 

is why both concepts are analysed in the first chapter. Moreover, as Industry 4.0 changes 

the job market and the skills and competencies that are demanded, another key concept 
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that is included in the chapter is related to literacy and the 21st century skills. Last but not 

least, the term Industry 4.0 itself is being explained in a very detailed manner. As the 

concept of Industry 4.0 was introduced in Germany for the first time, the thesis takes use 

of German documents when defining the concept.  

The second chapter deals with the European level and analyses key European 

industrial strategies between 2010 and 2016 as well as speeches of European 

commissioners. The main aim of this chapter is to capture the development of the 

industrial policy during the six years, see whether the EU operates with the term Industry 

4.0, how it is being interpreted and whether there is an example of an Open Method of 

Coordination (OMC).  

The following chapter is dedicated to the Czech Republic. The chapter analyses 

National Reform Programmes of the Czech Republic between 2011 and 2016 as well as 

two key initiatives related to Industry 4.0 – one from 2015 and the other from 2016. As 

was the case with the European level, this chapter tracks the development of industrial 

policy in the Czech Republic during the six years and examines how is the concept being 

interpreted in the Czech Republic. It also pays attention to the German-Czech relations in 

this context and tries to assess how the topic got into the Czech Republic, to what extent 

Germany has been influencing the debate and whether the topic is a result of a horizontal 

Europeanization.  

Last but not least, the final chapter of this Master thesis examines the impacts of 

Industry 4.0 in the Czech Republic, mainly with regard to digital economy and digital 

skills/competencies. It also considers the strategies of the Ministry of Education, Youth 

and Sports and the Ministry of Labour and Social Affairs.  

In the end, this Master thesis will assess to what extent Industry 4.0 is a result of 

a top-down or horizontal Europeanization and what impacts it has had in the Czech 

Republic. The section below will bring closer the theory of Europeanization and the 

research framework that was established for the purpose of this thesis.  

Concerning the methodology, the Master thesis will take use of the discourse 

analysis when analysing the key European and Czech documents/strategies and 

examining the development of the industrial policy and the move towards Industry 4.0. It 

will also use the comparative analysis when comparing and assessing the influence from 

the EU and Germany in the Czech Republic.  
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1.1 Theoretical background  

 
There has been an ongoing debate among researchers about Europeanization, its 

definition and aspects. In the second half of the 20. century, the two main theoretical 

approaches to the European integration were the neofunctionalism and 

intergovernmentalism. This was given by the fact that at that time, the European 

Community (EC) was based on the intergovernmental model. However, the theories did 

not tell much about the effects of the EC/EU on the Member States. 

One of the first definitions of Europeanization was introduced by a US political 

scientist Robert Ladrech in 1994. He defined Europeanization as follows:  

“an incremental process reorienting the direction and shape of politics to the 

degree that EC political and economic dynamics become part of the organizational 

logic of national politics and policy-making.”4 

Nevertheless, this definition was still limited to the political role of the EU and 

did not describe the influence of the EU on Member States. The fact however was that 

with the approval of the Single European Act in 19865, the introduction of euro and the 

single European market, the focus and attention of the researchers to assess the impact of 

the EU on the domestic politics and institutions started to grow. Even though there are 

differences in defining Europeanization based on the focus of attention and discussed 

topics, it can be presupposed that the process of the European integration or 

Europeanization results in the changes of domestic structures, the changes of ideas, 

identities and interests of actors and national and foreign-policy decisions. 6  

In 2002, a Norwegian political scientist Johan P. Olsen defined five variants or 

changes brought by Europeanization – the changes in external boundaries, the 

development of European institutions, the distribution of power between different levels 

of governance, exporting forms of political organization which is described as exporting 

European political organization and governance beyond its borders, and lastly the 

                                                      
4 Ladrech Robert, “Europeanization of Domestic Politics and Institutions: the case of France”, 

Journal of Common Market Studies 32, No. 1 (1994): 69 – 88, http://www.ebsco.org, 69 

(accessed March 4, 2017).  
5 “The Single European Act”, EUX-lex, Official Site of the European Union law, http://eur-

lex.europa.eu/legal-content/EN/TXT/?uri=URISERV%3Axy0027 (accessed May 3, 2017).  
6 Gamze Tanil, “The Social Constructivist Fusion Perspective: A Theory for Europeanization”, 

Perspectives on European Politics and Society 15, No. 4 (2014): 484 – 499, 

http://www.ebsco.org, 484 (accessed February 2, 2017).  

http://www.ebsco.org/
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=URISERV%3Axy0027
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=URISERV%3Axy0027
http://www.ebsco.org/
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political unification project.7 Very often, researchers, as was also the case of Ladrech, 

were mainly concerned with the impact of the EU on Member States from the perspective 

of institutional adaptation and secondly from the top-down approach meaning the 

influence of the EU on the Member States. Olsen addressed the first issue and stated that 

Europeanization is not only restricted to changes in political and administrative structures, 

“European values and policy paradigms are also to some (varying) degree internalized at 

the domestic level, shaping discourses and identities.”8 This goes together also with 

Radaelli and his definition of Europeanization which is understood as an interactive 

process and refers to: 

„Processes of a) construction, b) diffusion and c) institutionalisation of formal and 

informal rules, procedures, policy paradigms, styles, 'ways of doing things' and 

shared beliefs and norms which are first defined and consolidated in the EU policy 

process and then incorporated in the logic of domestic (national and subnational) 

discourse, political structures and public policies. “9 

The second issue with Europeanization, meaning that most of the researchers have 

concentrated on the top-down approach, was addressed in the article by a British political 

scientist Ian Bache Europeanization: A Governance Approach. In this article, Bache 

described “two generations” of Europeanization by a British political scientist Kenneth 

Dyson and German political scientist Klaus Goetz. The first generation is concerned 

mainly with a top-down perspective on Europeanization and places emphasis on the 

institutional and political dimensions. Moreover, the first generation is mainly connected 

with an intergovernmental Europe in the 1970s. On the other hand, the second generation 

of Europeanization is much more connected with the European development in the 1990s 

where an emphasis is placed on not only the top-down dimension but also on bottom-up 

and horizontal dimensions. 10  

                                                      
7 Olsen P. Johan, “The many faces of Europeanization”, Journal of Common Market Studies 40, 

No. 5 (2002): 921 – 952, http://www.ebsco.org, 924 (accessed February 10, 2017).  
8 Ibid., 935. 
9 Radaelli M. Claudio, “Whither Europeanization? Concept stretching and substantive change”, 

European Integration online Papers 4, No. 8 (May 17, 2000): 1 – 25, 

http://eiop.or.at/eiop/pdf/2000-008.pdf, 3 (accessed February 10, 2017).  
10 Bache Ian, “Europeanization: A Governance Approach”, Department of Politics at the 

University of Sheffield (2002), http://aei.pitt.edu/1722/1/Bache.pdf, 6 (accessed February 8, 

2017). 

http://www.ebsco.org/
http://eiop.or.at/eiop/pdf/2000-008.pdf
http://aei.pitt.edu/1722/1/Bache.pdf
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The more important aspect however is that the second generation of 

Europeanization is interested more in the beliefs, values, ideas and interests, and places 

emphasis on voluntary adaptation through policy transfer and learning. This was already 

addressed by Olsen and Radaelli but the second generation goes more in depth. Discourse 

has also been considered as an important mechanism of the Europeanization which can 

result in the domestic change. Member States very often take over the European discourse 

in particular areas which results in the Europeanization of national policies. The resources 

that Member States receive based on the EU-level interactions might be used for several 

purposes. Firstly, to present a policy problem on top of the agenda or prioritize a problem 

that is already on the agenda. This can serve as a way to bring attention of the wide public 

to a problem or a relevant topic in the domestic politics. 11 

This is of high importance for this Master thesis because it will examine the policy 

paradigm in the European industrial policy as well as the discourse in the context of 

Industry 4.0. The main aim of this Master thesis is to see to what extent the term Industry 

4.0 is reflected in the EU strategies and how is the discourse being interpreted in the 

national politics of the Czech Republic. Therefore, it can be assessed to what extent the 

debate, sharing of good practice and discourse on the European level is being transferred 

into the domestic agenda as a result of top-down Europeanization and bringing attention 

to a specific topic which is being debated in the EU.  

Building on the second generation of Europeanization, according to a German 

political scientist Tanja Börzel, Europeanization is a two-way process. It means that 

Europeanization is not only top-down but it also has a bottom-up dimension.12 This means 

that Member States can influence the politics of the EU but also politics of other Member 

States. This is what a famous researcher in the area of Europeanization Simon Bulmer 

described in his article as the horizontal integration. The horizontal integration is seen as 

an intra-EU Europeanization which is mainly connected with the development of the 

Open Method of Coordination in the 1990s where actors and Member States can exchange 

good practice in fields that do not fall into the competencies of the EU.13 Most often it is 

                                                      
11 Moumoutzis Kyriakos and Zartaloudis Sotirios, “Europeanization Mechanisms and Process 

Tracing: A Template for Empirical Research”, Journal of Common Market Studies 54, No. 2 

(2016): 337 – 352, http://dx.doi.org/10.1111/jcms.12294, 343 (accessed February 9, 2017).  
12 Börzel A. Tanja, “Pace-setting, Foot-Dragging, and Fence-Sitting: Member State Responses 

to Europeanization”, Journal of Common Market Studies 40, No. 2 (2002): 193 – 214, 

http://www.researchgate.net (accessed February 13, 2017) 195. 
13 Bulmer Simon, “Theorizing Europeanization” (2008), http://www.ceses.cuni.cz/CESES-93-

version1-4_2_1.pdf (accessed February 14, 2017) 2.  

http://dx.doi.org/10.1111/jcms.12294
http://www.researchgate.net/
http://www.ceses.cuni.cz/CESES-93-version1-4_2_1.pdf
http://www.ceses.cuni.cz/CESES-93-version1-4_2_1.pdf


 8 

connected with social policy, employment, education, innovation, etc. This form of 

integration has attracted a lot of attention as it demonstrates which Member States are in 

close cooperation with other Member States within the EU, how states can learn from one 

another and share examples of good practice.  

The horizontal Europeanization will also be of high importance for this Master 

thesis. It will use the case of Germany as an example of a horizontal Europeanization. 

The economic ties between Germany and the Czech Republic are strong and since 

Industry 4.0 was introduced at the Hannover Fair in 2011 and is a crucial topic in 

Germany, it could be assumed that given the role of industry in the Czech Republic, the 

topic would be considered important in the Czech Republic as well. The German-Czech 

relations in this context will be examined so that it can be assessed to what extent 

Germany is shaping the debate in the Czech Republic as an example of a horizontal intra-

EU Europeanization.  

In order to assess the level of influence, a research framework was established. 

1.2 Research framework  

This Master thesis works with a top-down and horizontal Europeanization in a 

given area. However, influence is relative and hard to measure. Therefore, for the purpose 

of this thesis a clear research framework was established so that the influence can be 

assessed based on given parameters. Both in case of top-down and horizontal 

Europeanization, four levels of influence were established. Number one is considered as 

a small influence and number four as the strongest influence.   

Top-down Europeanization Horizontal Europeanization 

1) Industry 4.0 terminology in the 

existing EU documents and speeches 

1) Industry 4.0 related campaigns + 

terminology 

2) EU Strategies related to Industry 4.0 
2) Czech – German business and trade 

relations in the context of Industry 4.0 

3) Open Method of Coordination in the 

area of Industry 4.0 

3) Sharing of good practice and bilateral 

cooperation on lower political levels 

in the area of Industry 4.0 

4) EU regulation or directive concerning 

Industry 4.0 

4) Bilateral declarations on the highest 

political level 

Table 1 Top-down vs. horizontal Europeanization parameters 
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Based on the parameters above, the Master thesis will be able to tell whether 

Industry 4.0 is a result of a top-down or horizontal Europeanization (or both) and what 

level of influence is coming both from Germany and the EU.  

Industry 4.0 is a relevant topic both for the EU because it overlaps into the area of 

global competitiveness and reindustrialisation of the EU. Germany is a country which 

introduced the topic and made it one of its priorities, and in the Czech Republic, the topic 

has been an important part of the business and political discourse. Therefore, it will be 

interesting to see where the three levels overlap, whether they have the same 

interpretation of the topic, what kind of cooperation is taking place and how does it impact 

the Czech Republic.  

1.3 State or Art   

This Master thesis works with a broad range of literature. In case of the theoretical 

background, it takes use of articles written by leading political scientists in the area of 

Europeanization. The thesis traces the developments in defining the term and implications 

of Europeanization since 1994 and uses the following articles to get insight into the issue: 

Europeanization of Domestic Politics and Institutions: the case of France by Robert 

Ladrech, The Social Constructivist Fusion Perspective: A Theory for Europeanization by 

Tanil Gamze, The many faces of Europeanization by Johan P. Olsen, Whither 

Europeanization? Concept stretching and substantive change by Claudio M. Radaelli M. 

Claudio, Europeanization: A Governance Approach by Ian Bache, Europeanization 

Mechanisms and Process Tracing: A Template for Empirical Research by Moumoutzis 

Kyriakos and Zartaloudis Sotirios, Pace-setting, Foot-Dragging, and Fence-Sitting: 

Member State Responses to Europeanization by Tanja A. Börzel and Theorizing 

Europeanization by Simon Bulmer. These articles provided an insight into the debate 

about Europeanization in the previous subchapter and helped to understand the changing 

concept and scope of Europeanization.  

As the topic of Industry 4.0 is relatively new and it is not easy to define concepts 

that are closely linked with it, this thesis takes mainly use of online sources of literature 

to define information and digital revolution, literacy and the 21st century skills. It also 

uses sources of the EU and OECD and two books about the impacts of the Internet and 

media on the society– Understanding Media by Marshall McLuhan and A History of Mass 

Communication by Irving E. Fang. When defining the concept Industry 4.0, the primary 

attention will be paid to two key German strategies - Industrie 4.0 Smart Manufacturing 
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for the Future by Germany Trade & Invest and sponsored by the Federal Ministry for 

Economic Affairs and Energy.14 Secondly, the thesis will analyse the final report 

Recommendation for Implementing the Strategic initiative Industrie 4.0 of the Industrie 

4.0 Working group. This strategic initiative was sponsored by the Federal Ministry of 

Education and Research in 2013 and is part of the High-Tech Strategy 2020 Action plan.15 

These two documents will lay down the basis of the concept Industry 4.0 and help to 

distinguish its narrow and broad perception. 

Moving on to the European level, it is important to bear in mind that the industrial 

policy is part of the national politics of EU Member States and as stated in the Treaty of 

the Functioning of the European Union (TFEU): “The Union shall have competence to 

carry out actions to support, coordinate or supplement the actions of the Member States. 

The areas of such action shall, at European level, be: protection and improvement of 

human health, industry, culture, tourism, education, vocational training, youth and sport, 

civil protection and administrative cooperation.”16 In the area of Industry 4.0 and related 

skills, the EU can thus move forward the public debate on Industry 4.0, create platforms 

and foster cooperation between the public and private sector, initiate debates with the 

companies and their role in the education/skills/retraining, share good practices among 

Member States, invest in new projects, coordinate policies with Member States or support 

research and innovation through EU funding.  

Most of these activities mentioned above are done by the EU Commission as an 

independent, supranational body, standing up for the interests of the EU. The Commission 

can exchange best practices, facilitate coordination of EU and existing initiatives on 

national levels and bring stakeholders to the table. It has also an executive power and 

decides about the budget and financial aid to preferred sectors.17 Therefore, in case of the 

EU, key strategies and speeches of the European Commission and its officials will be 

analysed, as well as related forums and think tanks with regard to the industrial 

manufacturing. The documents will be analysed chronologically so that it can be assessed 

                                                      
14 Germany Trade & Invest “Industrie 4.0 Smart Manufacturing for the Future” (2011). 
15 Forschungs Union and Acatech, “Recommendation for implementing the strategic initiative 

Industrie 4.0” (2013), 77. 
16 The Consolidated version of the Treaty on the Functioning of the European Union art. 6, 

2012, O. J. C 326/52 at http://eur-lex.europa.eu/legal-

content/EN/TXT/PDF/?uri=CELEX:12012E/TXT&from=EN.   
17 European Commission, “Coordination of European, national & regional initiatives”, 

September 23 2016, https://ec.europa.eu/digital-single-market/en/cordination-european-

national-regional-initiatives (accessed February 12, 2017). 

http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:12012E/TXT&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:12012E/TXT&from=EN
https://ec.europa.eu/digital-single-market/en/cordination-european-national-regional-initiatives
https://ec.europa.eu/digital-single-market/en/cordination-european-national-regional-initiatives
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to what extent the industrial sector has developed, and to what extent the EU deals with 

Industry 4.0. Close attention will be paid to the following documents: Integrated 

Industrial Policy for the Globalisation Era 2010, A Stronger European Industry for 

Growth and Economic Recovery 2012, For a European Industrial Renaissance 2014, the 

Digital Single Market Strategy for Europe 2015, Digitizing European Industry 2016 and 

Upskilling European industry 2016. Key speeches of Günther Oettinger, the former 

Commissioner for Digital Economy and Society and Elžbieta Bieńkowská, the 

Commissioner for Internal Market, Industry, Entrepreneurship and SMEs will also be 

analysed. 

In case of the Czech Republic, the Master thesis will scrutinize the National 

Reform Programmes (NRP) which are part of the European Semester cycle which was 

introduced in 2010. The main aim was to coordinate economies and policies of the 

Member States and evaluate the progress that has been made on the way to meet the 

targets of Strategy 2020. The process of the European Semester is much more robust but 

for the purpose of this paper, it is crucial to see how the vision of industrial manufacturing 

has developed between 2011 and 2016. However, in order to better understand the vision 

and impacts of Industry 4.0 on the society, a closer look will be devoted to two key 

strategies that were published in this context – National Initiative Industry 4.0 in 2015 

and Initiative Industry 4.0 in 2016. This will provide a better understanding of the 

discourse about Industry 4.0 in the Czech Republic. The Master thesis will also take use 

of online sources of the Czech government, the German-Czech Chamber of Industry and 

Commerce, the coordinator of the digital agenda and the Ministry of Industry and Trade.  

The last chapter dedicated to the implications of Industry 4.0 in the Czech 

Republic, the thesis will work with related documents such as the Strategy of Digital 

Education until 2020 issued by the Ministry of Education, Youth and Sports or the Digital 

Literacy Strategy until 2020 and Labour 4.0 issued by the Ministry of Labour and Social 

Affairs. Last but not least, as strategies are special kind of political document and 

fulfilling the set targets can be doubtful, interviews with Czech politicians and 

stakeholder will be an important part of the Master thesis because they will allow a better 

understanding of the topic.   

As was mentioned above, a crucial component of the Master thesis, apart from 

books, articles and online sources, are the primary sources of the EU, Czech Republic and 

Germany in the context of Industry 4.0. The table below summarises the key strategic 

documents that will help to compare the three targeted areas of research.   
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 Czech Republic EU Germany  

2010 National Reform Programme 

2010 

Integrated Industrial Policy 

for the Globalisation Era 

 

2011 National Reform Programme 

2011 

 Industrie 4.0 

Manufacturing for 

the Future 

2012 National Reform Programme 

2012 

A Stronger European 

Industry for Growth and 

Economic Recovery 

 

2013 National Reform Programme 

2013 

 Recommendation for 

implementing the 

strategic initiative 

Industrie 4.0 

2014 National Reform Programme 

2014 

Strategy of Digital Education 

until 2020 

For a European Industrial 

Renaissance 

 

2015 National Reform Programme 

2015 

National Initiative Industry 4.0 

Digital Literacy Strategy until 

2020  

Digital Single Market 

Strategy for Europe 

 

2016 National Reform Programme 

2016 

Initiative Industry 4.0  

Labour 4.0 

Digitizing European Industry 

2016 and Upskilling 

European industry 

 

Table 2: Summary of key strategies and initiatives 
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2 What is Industry 4.0?   

A co-founder of Intel Corporation Gordon E. Moore introduced what is known as 

the Moore’s law in 1970s. The law says that “The speed and capability of computers can 

be expected to double every 18 month, as a result of increases in the number of transistors 

a microchip can contain”.18According to the deputy minister of the Czech Minister for 

Education Jaroslav Fidrmuc, in the figurative sense of the word it can be argued that the 

Moore’s law says that the evolution of digital technologies doubles every 18 months and 

this law is still valid.19 Therefore, the evolution of digital technologies or ICT is 

undeniable and the society faces challenges that go hand in hand with it.  

Before moving deeper into the topic, it is important to emphasise that Industry 4.0 

is a combination of an information and digital revolution and has a strong impact on the 

demand for skills and competencies on the job market. Therefore, it is crucial to define 

key concepts that are closely related to Industry 4.0.  

 

2.1 Information revolution  

The information revolution is mainly connected to communication, access, 

storage and the exchange of information. If we go back in history, we can argue that the 

invention of the printing press by Johannes Gutenberg in the 15th century was an 

information revolution because it provided people with access to knowledge on a large 

scale. The regular newspaper publishing from the 17th century could also be considered 

as an important information revolution so as the radio, the television and the Internet.  

An interesting point of view in this context is to mention the Medium theory by 

Marshall McLuhan. The theory was introduced in his book Understanding Media: 

Extension of Man published in 1964 where he tried to explain the evolution of 

communication technologies and their impact on the society. He demonstrated that the 

change and evolution of the society is to a large extent determined by the way an 

information is conveyed and most importantly by the medium via which the information 

is transferred. In his point of view, a medium can be any kind of technology that changes 

the order and the embedded state of affairs in a society. Moreover, the medium is the 

                                                      
18 “Moore’s law”, Oxford Dictionary, 

https://en.oxforddictionaries.com/definition/us/moore's_law (accessed April 14, 2017).  
19 Jaroslav Fidrmuc (Deputy Minister, Ministry of Education, Youth and Sports), interview with 

author, April 13, 2017.  

https://en.oxforddictionaries.com/definition/us/moore's_law
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message20 in itself because it changes the way how people communicate, learn, work or 

how they spend their free time. A medium can be a language which was an important 

medium in the oral era, the print which enabled to create copies of books, radio which 

enables the transport of voices or television which gave emphasis on the visual aspects of 

communication. The perception of a medium and its repercussions can be drawn into 

today’s reality in the context of the Internet and the way it revolutionized an everyday 

life.  

However, trying to find one single definition of the information revolution is 

complicated as the perception differs. According to a Hungarian visionary Gábor Bojár, 

the current society is at the forefront of a third information revolution. In his point of 

view, the first information revolution took place about 40 thousand years ago, when 

people learnt to talk. The second revolution followed when people learnt to write and 

store information. The third and current information revolution is based on searching, 

storing and organizing information enabled by personal computers and the Internet. 21 

According to Google, there are about 2.3 million Google searches per minute which adds 

up to more than 100 billion searches per month which is a huge amount of information 

that travels across the world.22  

On the contrary, Irving Fang in his book the History of Mass Communication 

defines 6 types of information revolutions.23 Given the fact that the book was written in 

1997, he would have probably ended up with more revolutions if the book had been 

written today. Also, according to the Oxford dictionary, an information revolution is: “A 

proliferation of the availability of information and the accompanying changes in its 

storage and dissemination owing to the use of computers.” 24 Moreover, according to 

                                                      
20 McLuhan Marshall, Understanding Media (Cambridge, Massachusetts: MIT Press, 1964), 7.  
21 Hudema Marek, “With Google, there is a third information revolution on the way, it is more 

important than the industrial one”, Economic Newspaper, August 15, 2016, 

http://archiv.ihned.cz/c1-65400590-s-googlem-prichazi-revoluce (accessed January 25, 2017).  
22 Jillian D’Onfro, “Here’s a reminder of just how huge Google search truly is”, Business 

Insider, March 27, 2016, http://www.businessinsider.com/google-search-engine-facts-2016-

3/#in-1998-the-year-google-officially-launched-users-were-making-about-500000-searches-per-

day-now-there-are-more-than-23-million-google-searches-per-minute-2 (accessed January 25 

2017).  
23 Fang E. Irving, A History of Mass Communication (Focal Press, 1997). 
24“Information Revolution”, Oxford dictionary 

https://en.oxforddictionaries.com/definition/information_revolution (accessed January 25, 

2017).  

http://archiv.ihned.cz/c1-65400590-s-googlem-prichazi-revoluce
http://www.businessinsider.com/google-search-engine-facts-2016-3/#in-1998-the-year-google-officially-launched-users-were-making-about-500000-searches-per-day-now-there-are-more-than-23-million-google-searches-per-minute-2
http://www.businessinsider.com/google-search-engine-facts-2016-3/#in-1998-the-year-google-officially-launched-users-were-making-about-500000-searches-per-day-now-there-are-more-than-23-million-google-searches-per-minute-2
http://www.businessinsider.com/google-search-engine-facts-2016-3/#in-1998-the-year-google-officially-launched-users-were-making-about-500000-searches-per-day-now-there-are-more-than-23-million-google-searches-per-minute-2
https://en.oxforddictionaries.com/definition/information_revolution
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OECD observer, the information revolution has changed the way the economy works and 

is a foundation of a knowledge-based world. 25  

Even though there is no precise and one correct definition of the information 

revolution, the impact of the Internet and ICT on today’s society is undeniable. In the 21st 

century, the basic concept of an information revolution is connected with people’s ability 

to access and share information, communicate across borders anywhere and anytime, and 

is mainly associated with the Internet. The Internet revolutionized and democratized the 

access to information and knowledge and provided the society with an unlimited access 

to information which changed the model of the world economy. Moreover, today ‘s 

connection is not limited to personal computers only, the beginning of the use of smart 

phones in 2007 and other devices such as tablets later on, enabled to be online and 

communicate with others anywhere and anytime.  

 

2.2 Digital revolution 

Another important term closely connected to the information revolution is a digital 

revolution. According to techopedia, a digital revolution refers to the advancement of 

technology from analogue electronic and mechanical devices to digital technology. The 

beginnings of the digital revolution can be traced back to 1980s and are connected with 

the Information Era.26 Based on this definition, the link between digital revolution and 

information revolution is undeniable. In a broader sense, digitalisation means a transition 

from analogous signal to numerous (digital) form and enables the signals to be processed 

by computers. Digitalisation affects all kinds of sectors from movie industry, politics, 

broadcasting, music industry, administration, photographs, communication, 

manufacturing, etc.  

 Therefore, it can be argued that the information revolution preceded the digital 

revolution because the access to information was widespread even before the transition 

to digitalisation. However, it can also be argued that the digitalisation enabled an access 

to the information on a much larger scale and therefore the digital revolution was a 

beginning of the information revolution. In reality, the digital revolution, as was the case 

                                                      
25 Guría Angel,“From the information revolution to a knowledge-based world”, OECD 

Observer, 

2012,http://oecdobserver.org/news/fullstory.php/aid/3905/From_the_information_revolution_to

_a_knowledge-based_world.html (accessed January 25, 2017).  
26“What does Digital Revolution mean?”, Techopedia, 

https://www.techopedia.com/definition/23371/digital-revolution (accessed January 25, 2017).  

http://oecdobserver.org/news/fullstory.php/aid/3905/From_the_information_revolution_to_a_knowledge-based_world.html
http://oecdobserver.org/news/fullstory.php/aid/3905/From_the_information_revolution_to_a_knowledge-based_world.html
https://www.techopedia.com/definition/23371/digital-revolution
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with the information revolution, has no exact definition and its perception differs. Worth 

mentioning is the fact that the wide perception of digital revolution is not connected with 

the basic meaning of a transition (of any kind of thing) to a digital form. The digital 

revolution of today is much more than that. It means incorporating digital technologies 

into everyday life, and very often the word digital refers to everything that is not taking 

place in the physical world – from communication, thought online shopping to 

information storage. According to the European Parliament, the digital revolution 

provides the society with new opportunities to boost the economy and to empower 

customers. It represents driverless cars, drones delivering and advertising products, 3D 

printing, cloud computing, etc.27   

In this paper, the digital revolution will be perceived as a constant progress in ICT 

and its impact on the society. It will mainly concentrate on new trends that are 

prerequisites for Industry 4.0 such as cloud computing28, the Internet of Things (IoT) or 

big data. The IoT refers to a network of physical objects connected to the Internet which 

are able to communicate via sensors and wireless technologies among one another, as 

well as with other machines, computers or humans. Such devices produce a large amount 

of data known as the “big data” which can then be analysed. It is estimated that there will 

be 25 billion connected objects in the world by 2020. 29 Big data can be used in various 

forms – data can be collected from an online performance and used for advertisement, it 

can be used in education, in health to understand current phenomenon, in commerce to 

better understand a customer or in manufacturing where it can detect inefficiencies or 

change production process. To emphasise the importance of data today, the former 

European Consumer Commissioner Meglena Kuneva stated at the roundtable on Online 

Data Collection, Targeting and Profiling already in 2009 that: “Personal data is the new 

oil of the internet and the new currency of the digital world.“ 30  

                                                      
27 European Parliament, “Briefing on Key Studies about Digital Revolution”, 

http://www.europarl.europa.eu/RegData/etudes/BRIE/2016/568994/IPOL_BRI(2016)568994_E

N.pdf (accessed January 25, 2017).  
28 Simply said, cloud computing refers either to infrastructure as a service, platform as a service 

of software as a service. Companies or individuals do not need to buy the service, platform or 

software, but they pay a monthly or annual fee and access everything via the Internet. It allows 

them to optimise their capacity and resources.  
29 European Parliament, “The Internet of Things, Opportunities and Challenges”, May 2015, 

http://www.europarl.europa.eu/RegData/etudes/BRIE/2015/557012/EPRS_BRI(2015)557012_E

N.pdf (accessed January 25, 2017).  
30 European Commission, “Meglena Kuneva Keynote Speech”, March 31, 2009, 

http://europa.eu/rapid/press-release_SPEECH-09-156_en.htm (accessed January 25, 2017).  

http://www.europarl.europa.eu/RegData/etudes/BRIE/2016/568994/IPOL_BRI(2016)568994_EN.pdf
http://www.europarl.europa.eu/RegData/etudes/BRIE/2016/568994/IPOL_BRI(2016)568994_EN.pdf
http://www.europarl.europa.eu/RegData/etudes/BRIE/2015/557012/EPRS_BRI(2015)557012_EN.pdf
http://www.europarl.europa.eu/RegData/etudes/BRIE/2015/557012/EPRS_BRI(2015)557012_EN.pdf
http://europa.eu/rapid/press-release_SPEECH-09-156_en.htm
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2.3 Industry 4.0 

The concept of Industry 4.0 puts together the two revolutions mentioned above. It 

was firstly introduced to the general public in 2011 at the Hannover Fair and is based on 

the following: “The foundation of Industry 4.0 lays in the IoT, which enables continuous 

data exchange between all participating units – from the production robot and inventory 

management to the microchip. This connects all production and logistic processes 

together, making our industry more intelligent, efficient and sustainable.”31 It is evident 

that the concept of Industry 4.0 combines the two revolutions mentioned above – the 

digitalisation of the industrial manufacturing together with new sources of information, 

IoT and the use of big data and its analysis.  

However, the concept introduced above needs to be described more in detail in 

order to understand its implications profoundly. Firstly, it will be assessed to what extent 

Industry 4.0 is referred to as the 4th industrial revolution and what exactly does it mean. 

Then, the new process of manufacturing will be described. Thirdly, it is of crucial 

importance to understand what is/will be enabled and transformed by Industry 4.0 and 

what possible challenges come with it. Last but not least, one section of the explanation 

will touch upon the skills and competencies.  

2.3.1 Industry 4.0 as a fourth industrial revolution 

 Industrie 4.0 Smart Manufacturing describes Industry 4.0 as the fourth industrial 

revolution which builds on the three previous ones. The first industrial revolution began 

at the end of the 18th century and represented a shift from an agrarian economy towards 

mechanical production methods using water and steam power. The second industrial 

revolution took place at the beginning of the 20th century and lead to a mass production 

and consumption thanks to the electrical power. The electronics and IT in industrial 

production in 1960s represented a new age of optimized and automated production, and 

the fourth industrial revolution builds on that. IoT is at the heart of Industry 4.0 where the 

physical and the virtual worlds come together, where intelligent ICT-based machines, 

systems and networks are able to exchange information, respond, control and manage 

industrial processes.32 

                                                      
31 “Get Ready for the Connected Industry“, Official Site of the Hannover Fair, 

http://www.hannovermesse.de/en/news/key-topics/industrie-4.0/ (accessed January 25 2017). 
32 Germany Trade & Invest “Industrie 4.0 Smart Manufacturing for the Future” (2011), 4. 

http://www.hannovermesse.de/en/news/key-topics/industrie-4.0/
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2.3.2 A new model of manufacturing  

The manufacturing 4.0 is based on Cyber-Physical Systems (CPS) which is driven 

by the Internet of Things and Services, and data. The production has moved to a 

decentralized model where machine to machine communication (M2M) takes place on a 

daily basis, machines can configure themselves, communicate, assess, control or decide 

about the manufacturing process autonomously. Moreover, the product itself can tell the 

machines what it should do with it based on the encoded information. This is all made 

possible due to the embedded systems and the internet which bring together the virtual 

and physical worlds and create a networked world based on a mutual interaction of 

intelligent objects. Everything that is part of the process such as human beings, machines 

and resources, communicate with each other in something which could be called a social 

network. Products are aware of their production history, know the details of their 

production and how they will be used, when it will be delivered, to whom, etc.  

The whole company is thus integrated on three different levels – horizontally, 

vertically and digitally. Firstly, horizontal integration is a type of integration where all 

parts of the manufacturing process, from the supplier, manufacturer, distributors to 

services, are connected. It refers to the process within the company as well as between 

Picture 1: Four stages of the Industrial Revolution 
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several different companies. The vertical integration refers to IT systems and their 

integration at different hierarchical levels – from actuators and sensors, control, 

production management, manufacturing and execution and corporate planning levels. The 

last level of integration refers to end-to-end engineering which integrates the whole value 

chain – from customers’ requirements, product design and development, visualization, 

3D print, production planning and engineering, production in itself and related services.33 

2.3.3 Implications 

Even though, the automation has been taking place for some time now, the concept 

of Industry 4.0 moves the automation far more forward. It creates a fully digitalized and 

automated production process at all its stages, constituting a ‘smart factory’. This is 

considered as an important step forward with crucial implications. So what is Industry 

4.0 about to change? Based on the IoT and all devices, human beings and services being 

connected to each other via the Internet, the Industry 4.0 is about to change the whole 

production chain and business models in a number of ways. Firstly, customers will have 

far better access to the products and their requirements will be easily met in the design, 

ordering or planning. It will also be possible to combine items from different companies 

(having a Porsche seats in Volkswagen car for example) and doing last-minute changes 

which will make the production much more individualised while still profitable. 

Moreover, the production chain will be flexible, transparent and optimised, and machines 

will be able to reduce risks through early detection of errors. The machines themselves 

will be also able to detect their signs of usage. This has important implication for the 

productivity and efficiency. Products will be made based on customers’ requirements and 

needs. According to the concept, products will also deliver the highest possible quality of 

products while using the lowest possible amount of resources. Furthermore, instead of 

stopping the production chain during weekends or closing hours, the manufacturing 

systems can be optimised. The concept also allows new forms of employment with regard 

to services – such as data analysis.34  

The concept is also understood as a response to demographic change. Europe is 

facing a shortage of skilled labour and Industry 4.0 should provide people with flexible 

career paths allowing them to work and remain productive longer as they will not be 

                                                      
33 Forschungs Union and Acatech, “Recommendations for implementing the strategic initiative 

Industrie 4.0” (2013), 20, 31.  
34 Ibid., 21. 
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exposed to hard work. Moreover, machines and robots should help them overcome the 

shortage of workforce. However, a demand for high skilled workers will rise. The way 

work is organised is likely to change as well as moving more towards smart services, 

remote operations and flexible working hours. In overall, Industry 4.0 is seen as a way to 

boost the economy and stay competitive in the long run.  

2.3.4 Related skills  

The right skills and competencies are an integral part of Industry 4.0 as new 

manufacturing processes will change the demand for both IT and non-IT skills. Already 

in 2013, a member of the European Parliament said that the educational system does not 

meet the requirements of the labour market.35 Therefore, Industry 4.0 is also a challenge 

for the educational systems. This brings attention to the literacy itself, how is has 

developed and what skills and competencies are demanded on the job market in the 21st 

century.  

Literacy is a term which has undertaken a fundamental development throughout 

history. In the original meaning of literacy, the term meant to be able to read and write 

and was a privilege of the elite society. The invention of the printing press, the 

Enlightenment and the introduction of a formal education were important milestones 

when it comes to literacy. However, what is meant by literacy is continuously developing 

and from being able to read and write, the term encompasses much more complex 

knowledge. Moreover, the technological progress has played a crucial role in the 

transformation of literacy.  

For example, in the report Literacy in the Information Age by OECD in 2010, 

literacy was defined as: “The ability to understand and employ printed information in 

daily activities, at home, at work and in the community – to achieve one’s goals, and to 

develop one’s knowledge and potential.”36 The report also talked about the change of 

demanded skills, already mentioned the skills of the 21st century and emphasised the need 

to upskill the workforce as a result of the continuous technological progress.37  Ten years 

later, according to the study Literacy in Education by the National Institute for Education, 

                                                      
35 European Parliament, “Educational systems in the EU do not meet the requirements of the 

labour market”, September 23, 2013, http://www.europarl.europa.eu/news/en/news-
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labour-market (accessed May 2, 2017).  
36 OECD, “Literacy in the Information Age” (2000), https://www.oecd.org/edu/skills-beyond-

school/41529765.pdf (accessed March 3, 2017), 10.  
37 Ibid., 9. 
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Education Counselling Centre and Centre for Continuing Education of Teachers in 2010, 

literacy was divided into five different groups – reading literacy, mathematical literacy, 

scientific literacy, financial literacy and ICT literacy.38 In 2014, according to Catlin 

Tucker, a blended education professional39, being literate at that time meant to be able to 

navigate the online space and successfully access information and opportunities. She was 

concerned that given the fact that many teachers are reluctant to integrate technologies in 

the classroom, teaching exclusively with pen and paper will not be enough anymore 

because it will not provide students with the skills needed for their future jobs.40 However, 

even though the perception of literacy is much wider than it used to be, a person would 

not be called illiterate if he/she does not acquire certain ICT or scientific literacy. In this 

context, it would be rather talked about key skills that are demanded on the job market.  

More and more often, the most common association with the technological change 

and its impacts on the job market are the skills of the 21st century. Even though identifying 

the 21st century skills is still ongoing and the discussion has been going on since the 

beginning of the new millennium, according to the OECD Background Paper Skills for a 

Digital World from May 2016, The Research Council in the United States divided such 

skills into three groups. Firstly, a cognitive domain which includes cognitive processes, 

creativity and knowledge. The second group is called intrapersonal and encompasses 

intellectual openness, ethics and self-confidence. The last domain, interpersonal, includes 

teamwork, leadership and collaboration. 41 According to the EU, coding is also considered 

as one of the 21st century skills and a literacy of today because it boosts creativity, enables 

people to work together in a universal language and solve problems. Moreover, it is a 

foundation skill for jobs in ICT which is a major problem in Europe. It is expected that 

Europe will have up to 825 000 ICT job vacancies by 2020. 42 
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Even though the “soft” skills43 could be considered irrelevant for Industry 4.0, the 

opposite is true. Given the fact that Industry 4.0 is a complex concept, it will demand 

“soft” skills, as much as “hard” skills (programming, data analysis, engineering, robotics 

…). 

                                                      
43 Communication, flexibility, leadership, presentational skills, creativity, problem solving, 

management, etc.  
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3 Industry 4.0 in the European Union  
 

The industrial sector plays a crucial role in the European economy, both when it 

comes to economic growth and employment. There are 33 million jobs and 2 million 

companies in manufacturing, and it represents a large share of the European export which 

exceeds 80%. Furthermore, every new job in this sector contributes to between one half 

and two jobs being created in other sectors.44 However, despite the historically important 

role of the European industry, the share of industry in the European GDP has been 

continuously declining since 2008 which was reinforced by the economic crisis. This 

phenomenon led the European Commission to update the original document Integrated 

Industrial Policy for the Globalization Era in 2012 and set a new target within the 

European Strategy 2020 in order to reverse the decline and boost growth. The share of 

industry in GDP at that time was around 16% and the new target was set to reach 20% by 

2020.45  

On the other hand, the role of ICT in the EU has risen. The ICT sector represents 

about 4% of the GDP in Europe and employs more than 6 million people.46 It is estimated 

that in the next 5 years, digitisation of products and services will add more than €110 

billion of revenue for European industry a year.47 Thus, the interplay between ICT and 

the industrial manufacturing, integrating digital technologies, innovating and thus 

revolutionizing the manufacturing has become a very relevant topic for the EU.  

Given the fact that industry is considered to be a motor of the European economy, 

it was at the heart of the Europe 2020 Strategy for growth.  However, with the 

technological progress, the vision and model of the industrial manufacturing has 

undertaken a profound change which is important for the competitiveness of the EU. 

Countries around the world are incorporating strategies related to digitising 

manufacturing into their policies. An advisory board Advanced Manufacturing 

Partnership 2.0 was established in the United States which in 2014 published a report 

Accelerating U.S. Advanced Manufacturing and defined 12 measures on boosting 

innovation, education as well as the entrepreneurial climate. The cooperation between the 

private and public sector was also strengthened by the establishment of the Smart 

                                                      
44 European Parliament, “Industry 4.0, Digitalisation for productivity and growth” (2015), 2. 
45 European Commission, “A Stronger European Industry for Growth and Economic Recovery” 

(2012), 4.  
46 European Commission, “Digitising European Industry” (2016), 3. 
47 PwC, “Industry 4.0 – Opportunities and challenges of the industrial internet” (2015), 13. 
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Manufacturing Leadership Coalition in 2012 and the Industrial Internet Consortium in 

2014. Moreover, the investments in ICT-related products in the EU accounted for only 

1/3 of investments done by the US between 2000 and 2014 and the same goes for 

companies’ investments in R&D where the share of the EU equalled to 40% of the US 

companies’ investments.48 China also took initiative and set up a governmental program 

Made-in-china 2025 by which it wants to leverage the competitiveness of its industry. 

Also South Korea is keen on building smart factories and introduced its Manufacturing 

Industry Innovation 3.0 in 2014. Last but not least Japan introduced a similar initiative in 

2015 called Industrial Value Chain Initiative.49 Thus, it is a relevant question to ask 

whether the EU has reflected the move towards Industry 4.0.  

 

3.1 European perspective on Industry 4.0 

3.1.1 Low-carbon manufacturing in 2010  

 

The industrial manufacturing has undertaken a profound change since 2010, 

mainly due to the rise of ICT. It is clear from the communication Integrated Industrial 

Policy for the Globalisation Era in 2010 that industry was seen as a key to higher 

productivity and a way to tackle the challenges of the economic crisis. The 

communication stressed the importance of the technologies, mainly the key enabling 

technologies50 and ICT skills which were considered crucial for the international 

competitiveness in the globalisation era where international value chains have become 

more and more interconnected. According to the document, societies have been facing 

several challenges, a shortage of energy and raw materials, the ageing population or 

climate change, and the industrial sector was viewed as a solution to such challenges. The 

vision of the Commission was a transition towards more inclusive, sustainable and low-

carbon resource-efficient economy in which the manufacturing should have played an 

important role. The communication stated that competitiveness and sustainability should 

go hand in hand.51  

                                                      
48 European Commission, “Digitising European Industry” (2016), 4-5. 
49 Ministry of Industry and Trade of the Czech Republic, “Initiative Industry 4.0” (2016), 24-25. 
50 Industrial biotechnology, nanotechnology, advanced materials, photonics, micro- and nano-

electronics. 
51 European Commission, “Integrated Industrial Policy for the Globalisation Era” (2010), 20. 
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Apart from the reflection on resources, efficiency, green energy and globalisation, 

the communication also stressed the need to tackle the existing boundaries of the Single 

Market. The need to better coordinate the education, innovation efforts and research and 

development (R&D) was also emphasised. When it comes to the ICT, two sides of the 

issue were addressed – firstly, ICT will be needed for the industrial competitiveness but 

on the other hand, it is expected that the EU will face severe shortages of ICT specialists 

and advanced ICT users. The issue of skills was also addressed in the communication, it 

claimed that modernising manufacturing will mean higher demand for new skills, new 

working conditions and more frequent career shifts so a better coordination among all 

relevant actors will need to be secured.52  

Therefore, the changes in manufacturing in 2010 were connected with 

globalisation and interlinked value chains while a smart factory was more about 

sustainable, low-carbon resource-efficient manufacturing. Moreover, there was not yet a 

mention of the Digital Single Market, big data, cloud services and the Internet of Things 

with regard to the industrial manufacturing. 

On the other hand, it is very interesting to see that the Digital Agenda for Europe 

was also published in 2010 as the 7th flagship of the Strategy Europe 2020. Unlike the 

Integrated Industrial Policy for the Globalisation Era, the Digital Agenda for Europe 

does talk about Digital Single Market and its importance for the 2020 goals. The Digital 

Agenda referred mainly to areas such as – e-commerce, online music, online services, 

eSignature, consumers’ confidence, digital skills that Europeans lack, etc. However, what 

is very interesting is the fact that it mentioned the Internet of Things.53 Therefore, it is 

evident, that in 2010, the European Commission paid a close attention to the Digital 

Single Market but did not see such a strong link between manufacturing and digitalisation. 

3.1.2 Intelligent Manufacturing between 2012 and 2015 

Two years later, in 2012, the European Commission published an Industrial 

Policy Update which reflected on the ongoing impacts of the economic crisis. This 

communication talked about a 3rd industrial revolution based on green energy, clean 

transport, new production methods, novel materials and smart communication systems.54 

Moreover, the target set in this communication was to reverse the declining role of 

                                                      
52 European Commission, “Integrated Industrial Policy for the Globalisation Era” (2010), 13.  
53 European Commission, “Digital Agenda for Europe” (2010), 23. 
54 European Commission, “Industrial Policy Update” (2012), 3. 
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industry in Europe and achieve a 20% share in GDP by 2020.55 Again, the role of new 

technologies and their incorporation into the manufacturing was emphasised in order to 

achieve competitiveness on a global scale. According to the policy update, the 

manufacturing should have been based on new energy sources and information and 

production technologies which all transform the production such as intelligent materials 

and 3D printing. When it comes to skills, the communication stressed the importance of 

e-skills and design.  

To sum it up, the communication paid a close attention to technologies and their 

disruptive role in manufacturing but more from the perspective of the green economy. 

Moreover, it did not provide specific changes that are about to come nor a range of skills 

that will be demanded on the job market.  

In 2014, the European Commission published a communication For a European 

Industrial Renaissance where it claimed that since 2008, 3.5 million jobs have been lost 

in manufacturing and the share of manufacturing in GDP has gone down by 0.3% from 

15.4% to 15.1%.56 This communication already talked about the added value of digital 

products and services for the European industry. It pointed out the importance to integrate 

new technology innovations such as cloud computing, big data, industrial internet, smart 

factories, robotics, 3-D printing or design which are changing not only the products but 

also services associated with manufacturing.57 Therefore, the shift towards digitalisation 

of the manufacturing was evident in 2014 as well as the shift from key enabling 

technologies and green energy towards smart factories based on ICT. However, the vision 

or the skills needed were not specified in detail.  

The main shift came with Jean-Claude Juncker’s Commission which took office 

on 15th July 2014. The first two priorities of Juncker’s Commission were a new boost for 

jobs, growth and investment and a connected Digital Single Market which both have a 

direct link to Industry 4.0.58 He also changed the structure of the European Commission 

and established seven project teams from which one is dedicated to Digital Single Market. 

The team is represented by 12 Commissioners which indicates the broad complexity of 

                                                      
55 European Commission, “Industrial Policy Update” (2012), 4. 
56 European Commission, “For a European Industrial Renaissance” (2014), 2. 
57 Ibid., 9. 
58 Jean-Claude Juncker, “A new Start for Europe: My Agenda for Jobs, Growth, Fairness and 

Democratic Change” (2014), https://ec.europa.eu/commission/sites/beta-political/files/juncker-
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https://ec.europa.eu/commission/sites/beta-political/files/juncker-political-guidelines-speech_en_0.pdf
https://ec.europa.eu/commission/sites/beta-political/files/juncker-political-guidelines-speech_en_0.pdf


 27 

the Digital Agenda.59 There are two key Commissioners which are relevant for Industry 

4.0 - Günter Oettinger, a former Commissioner for Digital Economy and Society who 

was in charge of this portfolio until 31st December 2016, and Elżbieta Bieńkowska, a 

Commissioner for Internal Market, Industry, Entrepreneurship and SMEs.  

3.1.3 Digitizing European Manufacturing 2015 – 2016   

The priorities of the Junker’s Commission were soon put into practice when the 

Commission introduced sixteen initiatives on 6th May 2015 to make the Digital Market 

happen.60 The Digital Single Market Strategy also reflected on manufacturing and firstly 

mentioned the term Industry 4.0 as a smart industrial system. The strategy talked about 

the IoT products such as smart watches, smart thermostats or smartphones whose sale 

rose to more than a billion devices in 2014.61 Moreover, the importance of big data was 

also emphasized as according to the Strategy, more than 16 zettabytes62 of useful data is 

expected to be produced by 2020 which represents a rise of 236% a year from 2013.63 It 

was evident from the strategy that the economy is exposed to new trends in ICT but it 

also pointed out that only few manufacturing sub-sectors are early adopters of such 

technologies, mostly large businesses in computers and electronics, automotive and 

aerospace. Moreover, only few companies were capable of fully exploit the potential of 

big data and the implementation of cloud services.64 The strategy also debated the digital 

skills which Europeans lack, such as online learning, the use of internet, online marketing, 

online rights, etc., however did not specify which skills will be needed for the digital age 

in manufacturing.  

In 2016, the European Commission published its first industry-related initiative of 

the Digital Single Market. The communication Digitizing European Industry claimed that 

the digitization of products and services is expected to add more than €110 billion of 

revenue in the industrial sector a year in the following 5 years.65 It is finally in this 

communication, where the foundation of the concept Industry 4.0 is being found even 
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without it being explicitly mentioned. The digitizing of the European manufacturing was 

described as a new industrial revolution but it was not described in detail how the 

manufacturing should look like. It stressed the importance of the IoT, big data, cloud 

computing, robotics, artificial intelligence and 3D printing. All such technologies will 

change the process of the production from three perspectives. Firstly, the integration of 

ICT in different kinds of products will result in the creation of a new range of products 

such as wearables, connected cars, etc. and will allow a rise of new businesses such as 

start-ups. Also, the automation, simulation and data analytics in the manufacturing and 

supply chains will foster productivity and energy - resource efficiency. Consequently, 

business models will change - the boundaries between products and services will not be 

as evident and the production process will be more open to customers. The digital 

innovations will also allow jobs creation and possible re-shoring of existing industrial 

jobs.66  

Concerning the skills, the economy will demand new set of skills and capacities 

such as communication skills, adaptability or creativity. Therefore, the digitalisation of 

manufacturing is not only a technological issue, but it also affects the social, work and 

economic conditions. Moreover, apart from designing, maintaining and supervising 

intelligent machines, working in industry will require complementary skills such as 

entrepreneurial, leadership and engineering skills. It means that basic, soft and technical 

skills will be needed. The communication also emphasized the fact that the current 

education and training does not suit the digital transformation of the manufacturing.67 

 The last thing worth mentioning are the two speeches at Hannover Fair in 2015 

and 2016 by two EU Commissioner. The first one was presented by Günter Oettinger, a 

former Commissioner for Digital Economy and Society in 2015. He simply described 

Industry 4.0 as using new technologies and securing their transition towards digitized 

products and processes. In his point of view, it is the fourth industrial revolution which 

will change all sectors of industry but also the economy and our lives. He also described 

the process as “smart manufacturing” which affects the whole production chain and 

product lifecycle, from design, simulation, to automation, from logistics and supply chain 

management to product tracking and recycling. He addressed the issue of digital skills 

across all sectors of the economy. In his view, the EU needs 150.000 IT experts every 
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year but it is not just about experts, everyone needs to have some digital skills. 68 What is 

very interesting to see is the fact that Günter Oettinger comes from Germany and apart 

from the EU strategies, he directly spoke about Industry 4.0 as a fourth industrial 

revolution.  

On the other hand, a year later, Elżbieta Bieńkowska, a Commissioner for Internal 

Market, Industry, Entrepreneurship and SMEs also talked about digital industry at the 

Hannover Fair. She made one important statement which contradicts to some extent 

Oettinger’s speech: “Consider what happened to the three previous industrial revolutions. 

Do we talk about the steam economy or the electricity economy? Do we talk about the 

mass production economy? Do we talk about the computer economy? No, because they 

changed everything. So, in less than ten years’ time, we will know ‘the digital economy’ 

by another name – the economy. It means that there is no dividing line between digitizing 

industry and the rest.”69 This is very important because it shows that industry 4.0 is just 

another name for digitalisation in a particular sector and the changes that are taking place 

in the economy, but it is not an official term that would be coined in the EU strategies. In 

this context, it could be argued that the European Commission does not operate with the 

term Industry 4.0 very often, apart from the German EU Commissioner who is influenced 

by his national scene.  

To sum it up, the vision of manufacturing has undertaken a profound change since 

2010 - from smart factories with regard to green energy, key enabling technologies and 

EU Single Market to smart intelligent and connected factories based on big data, IoT and 

cloud computing, and Digital Single Market. It is evident that the word “smart” has 

changed throughout the 6 years and even if resource-efficiency is an important aspect of 

digital manufacturing, today it has more in common with data analysis, new business 

models, cyber security and standards that need to be established. 
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3.2 Open Method of Coordination and skills  

An important part of the communication on the Digitising European Industry was 

to hold twice a year a roundtable with Commissioner Oettinger on discussing the progress 

on digitising European industry. The first roundtable took place in Brussels on 20 

September 2016.70 The Czech Republic was represented at the roundtable by a delegation 

of the Deputy Minister of Industry Eduard Muřický, Daniela Schmidová from the 

Department of Sector Expertise and Industrial Policy at the Ministry of Industry and 

Trade and Jiří Holoubek and Tereza Šamanová as Members of the Board of Directors of 

the Confederation of Industry of the Czech Republic.71  

The debate about skills was an important part of the conclusions of the roundtable. 

The stakeholders emphasised the need to go beyond digital skills and include also soft 

skills that are crucial for integrating technologies and business models in a company. As 

education and training fall into the national competence, stakeholders called for an 

European-wide framework where they could discuss among all stakeholders the impacts 

of digital transformation on skills.72 According to the New Skills Agenda for Europe, 

40% of European employers have difficulty in finding people with the right skills to 

innovate and grow their business. 73 Moreover, according to Digital Economy and Society 

Index 2015 (DESI), 45 % of the EU population had an insufficient level of digital skills 

and 21 % had no digital skills at all because they did not use the internet.74  

That’s why the EU established a Grand Coalition for Digital Jobs in 2013 and the 

Digital Skills and Jobs Coalition in 2016 with the aim to bring closer all relevant actors 

(firms, social partners, Member States, education providers, NGOs) to help solve the 

problem with the lack of digital skills in Europe. 75 Even though the Coalition is not a 
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direct reaction to Industry 4.0, it has an important role to play also in the Czech Republic. 

The EU encouraged Member States to establish national coalitions and bring together key 

national players. There are currently 17 National Coalitions, namely in Belgium, 

Bulgaria, Cyprus, Czech Republic, Estonia, Hungary, Ireland, Latvia, Lithuania, 

Luxembourg, Malta, Poland, Romania, Slovakia, Slovenia, Spain and the United 

Kingdom. 76 The Czech National Coalition called DigiCoalition was established in 

December 2016 and is coordinated by the National Institute for Education. There are 

currently 30 members but only few from the private sector (Microsoft, Google, Lipa 

Learning, Intellectus, Glogster).77  

Also, the Directorate General (DG) Internal Market, Industry, Entrepreneurship 

and SMEs established the Strategic Policy Forum on Digital Entrepreneurship in 2014 

which is led by the Member States Board. In July 2016, the Strategic Policy Forum 

published recommendations on upskilling European industry: New operational tools 

wanted. This reports argued that one of the biggest challenge is the fact that young 

graduates do not have the right mix of skills and competencies demanded by the industry 

and while employers are struggling to find people with the right skills, unemployment 

remains high. The report talked about the right mixture of hard skills such as data and 

statistics, and soft skills such as collaboration and creativity. It also stated that the 

educational systems and the curricula did not react to the changing environment and the 

new demand for skills and competencies. 78 According to the recommendation, the key 

to overcome the digital skills gap is to connect firms, education providers, social partners 

and public institutions. What is important to mention here is that the report says that 

digital skills are nowadays transversal skills. It means that digital skills are not restricted 

to an IT department but touches upon all departments and workforce and people should 

know how to use digital technology and how beneficial they can be for their company. 79 

Moreover, in 2016, the New Skills Agenda for Europe was published and paid a 

close attention to the changing demand for skills. An emphasis was placed on skills 

known as the transferable skills which means that instead of having the right occupation-
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specific skills, more and more employers are looking for employees with the ability to 

work in a team, think creatively, be able to solve problems and have the will to learn. 

Also, people who have a general knowledge of different fields are increasingly valued by 

employers.80 This has several reasons, as the impact of digital technologies is so extensive 

and the its development is so fast, it is expected that people will need to upskill several 

times during their career, learn new things and be open to innovations. It is also expected 

that every field of study or job will demand the knowledge of digital technologies – in 

some field only basic digital skills and in some professional digital skills. Given the fact 

that the EU perceives Industry 4.0 wider and more as a general trend of digitising the 

economy, this agenda is indirectly linked to the current development.  

Therefore, it can be concluded that the debate about innovation in industry is also 

moving forward the debate about digital skills that are demanded on the job market 

regardless of the study field or department and specialisation of the company.  

 

3.3 Conclusion of the European dimension of Industry 4.0  

To sum up this chapter, the EU does not operate with the term Industry 4.0 but it 

reflects on the current digital trends in the manufacturing. Since 2010, the perception and 

industrial policy has developed significantly and the move from smart to intelligent 

factories is evident. The EU perceives Industry 4.0 as a more general topic and more from 

the perspective of changes in the overall economy. Even though the industrial policy falls 

into the competence of the EU Member States, the EU provides Member States and all 

relevant stakeholders with a European platform for discussion about digital trends in 

manufacturing, for sharing experience and best practice, but also by setting the standards, 

realising the Digital Single Market, setting up Digital Innovation Hubs across the EU, 

raising awareness among SMEs or investing in R&D.81 The proactive approach was 

demonstrated by the establishment of the Digital Skills and Jobs Coalition and the 

Roundtable on Digitising Industry. 

                                                      
80 European Commission, “A New Skills Agenda for Europe” (2016), 4. 
81 European Commission, “Conclusions of the roundtable with Commissioner Oettinger and 

high-level representatives of industry, Member States and social partners on Digitising 

Industry” (September 20, 2016), 
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When reflecting on the four parameters that were set in the research framework it 

is evident that the terminology of Industry 4.0 is not present in the EU documents. The 

documents do not talk about cyber-physical systems and does not operate with the term 

Industry 4.0. However, the EU does reflect on the changing needs of the industry and 

published a communication on digitising industry in 2016. The Open Method of 

Coordination is taking place in the form of the Roundtable with Commissioner Oettinger 

and other platforms that deal with the issue of digital skills shortage. However, no 

regulation or directive concerning Industry 4.0 was introduced in the EU. The following 

table summarises the parameters that were set for the top-down Europeanization.  

Industry 4.0 terminology in the existing EU documents and speeches       

EU Strategies related to Industry 4.0                                                          

Open Method of Coordination in the area of Industry 4.0                           

EU regulation or directive concerning Industry 4.0                                    

Table 3 Parameters for top-down Europeanization 
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4 Industry in the Czech Republic  
 

Industry has historically played in important role in the Czech Republic. 

According to the Czech statistical office, the Czech Republic was among the 11 EU 

countries with the fastest growth in industry after the economic crisis, and in 2015, the 

industrial production has overcome the pre-crisis situation. The importance of industry is 

also demonstrated by the figures in employment and its share in GDP – in 2015, there 

were 1.5 million people employed in industry and the share of industry in GDP accounted 

for 32.4%.82  

Even though the industrial manufacturing has an important place in the Czech 

economy, since 2015 there has been a debate about a new generation of manufacturing 

called Industry 4.0. The Ministry of Industry and Trade even issued two initiatives related 

to Industry 4.0. However, before getting into the details, it is important to track the 

development of manufacturing since 2010 to better understand when the debate about 

Industry 4.0 was initiated. In order to systematically capture the development, this chapter 

work with the National Reform Programmes that are part of the European Semester cycle. 

The cycle was introduced in 2010 and the main aim was to coordinate economies and 

policies of the Member States and evaluate the progress that has been made in meeting 

Europe 2020 targets. The process of the European Semester is much more robust but for 

the purpose of this paper, it is important that each year, Member States issue a National 

Reform Programmes which comments and sums up the progress that has been made and 

how the country will proceed in meeting the targets 2020 in the following year.  

 

4.1 Czech Perspective on Industry 4.0  

4.1.1 Industrial manufacturing 2011 – 2014 

The National Reform Programme (NRP) 2011 described the Czech Republic as a 

pro-export country with a strong industrial basis, employing 37.1 % of the working 

population. The NRP also mentioned Germany as a country where the majority of exports 

are leading to.83 This is very important because if Industry 4.0 is a German topic, there is 

a high probability that the topic would penetrate into the Czech Republic due to the 

                                                      
82 “Czech industry is doing well”, Czech Statistical Office, September 7, 2015, 

https://www.czso.cz/csu/czso/ceskemu-prumyslu-se-dari (accessed February 17, 2017). 
83 Government of the Czech Republic, “Czech National Reform Programme of the Czech 

Republic 2011” (2011), 13.  
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interconnection of the economies and close geographical position of the two countries. 

This would be an example of an economically driven Europeanization. According to the 

NRP, the Czech Republic will mainly focus on areas where it can preserve its competitive 

advantage – educated and skilled workforce that suits the need of industry, technological 

support, energy and communication infrastructure and good transport. It also stressed that 

growth should be intelligent, socially integrating and sustainable without defining what 

intelligent actually means.84  It was also interesting to see the structure of the document. 

There were two separate chapters, one on industrial policy and one on the digital market, 

and there was no link between digitalisation and manufacturing. Also, the Czech economy 

was described as an export-oriented production base for markets in Europe and its 

surrounding areas with high share of branches and subsidiaries of foreign firms. 85 This 

is worth mentioning because then, the innovations and trends in industrial manufacturing 

are likely to come from foreign firms which operate in the Czech Republic, such as from 

Germany. The NRP also stressed the fact that the Czech industry needed to innovate and 

incorporate new technologies in the production in order to secure competitiveness. 

It seems that the NRP in 2012 in the area of exports and industry was copy & 

pasted from the previous year. The Czech Republic was considered as an export-oriented 

country with the need to advance the production to a more sophisticated level using 

innovation and new technologies.86 The programme clearly stated that the innovation 

potential in the Czech Republic lied in manufacturing and services, but the driver in the 

area of research, innovation and development must be the private sector.87 

In overall, between 2011 and 2012, there was a very abstract connection between 

industry and digitalisation, and specific skills needed in manufacturing were not defined. 

This sentence summarises the only description of skills related to industry: “a well-

prepared, educated and skilled workforce meeting the needs of industry”.88  

In 2013, the NRP explicitly stated that the process of innovation in the Czech 

Republic lies in the hands of the Czech subsidiaries of foreign corporations, and thus it is 

crucial for the competitiveness of the Czech Republic to establish a close long-term 

                                                      
84 Government of the Czech Republic, “National Reform Programme of the Czech Republic 
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85 Ibid., 54. 
86 Government of the Czech Republic, “National Reform Programme of the Czech Republic 

2012” (2012), 19.  
87 Ibid., 22.  
88 Government of the Czech Republic, “National Reform Programme of the Czech Republic 

2012” (2012), 20. 



 36 

relationship with these companies. An important link was made also towards an 

affordable energy as an important prerequisite for the competitiveness of the industry.89 

What is interesting is the fact that the structure of the NRP changed in comparison with 

the two previous years. This time, industry and digital infrastructure were both part of 

one chapter called Attractive business environment and infrastructure development for 

Czech industry which were previously divided into two different chapters – 

Competitiveness as an Objective of Czech Economic Policy and Business Support, and 

Digitization and the Development of the Digital Market. Therefore, digital infrastructure 

and industrial sector were both seen as crucial elements of the Czech business 

environment. Yet, the NPR 2013 did not talk about digitalisation of the manufacturing.  

In 2014, the Czech government emphasised the need to connect the 

competitiveness of industry with the new climate and energy policy framework 2030. 

However, the innovation with regard to ICT was not mentioned.90 Therefore, still in 2014, 

3 years after the introduction of the term Industry 4.0 in Germany, the link between 

digitalisation and industrial manufacturing was not evident. 

4.1.2 Industrial manufacturing 2015 - 2016 

The first link between manufacturing and digitalisation was made in the NRP 2015 

which stated that the skills and education need to adapt to the new manufacturing 

technologies and the possibilities offered by ICT in manufacturing. Moreover, the NRP 

2015 emphasised the need to get ready for the opportunities arising from the digital 

economy and from the preparation of a single digital market for digitization of industry 

and services. 91 

In the NRP 2016, the industry appeared for the first time in the section dedicated 

to the digital economy and the report explicitly mentioned digitization of industry. This 

report made an important statement on the cyber security and creating condition for 

digitization of industry and the support of digital education and skills. It also introduced 

two Initiatives on Industry 4.0 which deal with the onset of the fourth industrial revolution 
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in the Czech Republic, and described it as the most significant technological and 

structural changes.92  

In overall, based on the review of the NRP since 2010, the year 2015 was the 

marking point when the Czech Republic started to reflect the changes and innovation in 

the industrial sector on the political level. Moreover, all the NRPs made reference to 

Germany as the leading economy and it can be assumed that trends that are taking place 

in Germany are likely to come to the Czech Republic as well. According to the German-

Czech Chamber of Industry and Commerce, Germany is the biggest investor in the Czech 

Republic and between 1993 and 2015, its share in the total investments in the Czech 

Republic equalled to around 24%. Moreover, the trade with Germany represents almost 

1/3 of the total international trade of the Czech Republic. 93 The next section of this 

chapter will elaborate on the relationship between Germany and the Czech Republic in 

the context of Industry 4.0 and then bring closer the key Czech initiatives with regard to 

Industry 4.0.  

 

4.2 Czech – German relations in the context of Industry 4.0   

4.2.1 How did Industry 4.0 get into the Czech Republic? – related campaigns  

The word Industry 4.0 was for the first time used in the National Reform Program 

2016 as was mentioned above, and the Czech Republic belongs among 13 countries that 

have published an Initiative related to digitizing industry.94 The concept was for the first 

time used in the Czech Republic in 2015 when the Czech-German Chamber of Industry 

and Commerce (DTINK) proclaimed the year 2015 as the year of Industry 4.0 – 

rEvolution is taking place in the Czech Republic. Based on an interview with Lenka 

Šolcová, the mission of DTINK is to bring closer the Czech-German business and also 

point out the main trends that are at the forefront of the German economy and bring them 

to the Czech Republic. Therefore, DTINK kicked off the topic Industry 4.0 in the Czech 

Republic at the beginning of 2015, conducted a campaign and held a series of roundtables, 

                                                      
92 Government of the Czech Republic, “National Reform Programme of the Czech Republic 
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conferences and debates with relevant stakeholders. The main aim was to secure that not 

only the business sector but also the general public is aware of the current trends in the 

industrial sector. Also, it is a relevant question to ask why Industry 4.0 is called Industry 

4.0 because other countries use different names for digitising industry such as Smart 

Industries, Industry of the Future, etc. The explanation is simple as DTINK translated the 

German concept Industrie 4.0, used it in the campaign and the name has been used since. 

95 

The campaign of DTINK was very successful and the then Minister of Industry 

and Trade Jan Mládek took over the topic as an important political initiative. He also 

claimed that the Czech Republic cannot fall behind and needs to stay competitive in the 

long run.96 Very soon, in September 2015, the Ministry of Industry and Trade issued an 

initiative called the National Initiative Industry 4.0 which was a brief document claiming 

that Industry 4.0 will be of high interest to the Czech Republic and the current government 

will pay a close attention to it. The Industry 4.0 was defined as the fourth industrial 

revolution which will not only change the industrial manufacturing but will have much 

wider implications. It was basically perceived as a new philosophy which will bring about 

society-wide changes in areas such as the industry, technical standardisation, security, the 

educational system, legal system, science and research, as well as the labour market or 

the social system. 97 According to the initiative, the fourth industrial revolution has been 

already taking place and its main added value for the Czech Republic was to stay 

competitive in the long run. The question of the attractiveness of the Czech Republic was 

also raised. The Czech government claimed that the current attractiveness of the country 

for foreign companies might not be as relevant in the future, nor the employees and 

current set of skills. Therefore, the Czech Republic will strive to build a digital 

infrastructure, alter the educational system, prepare the labour market for the changing 

conditions and set up new fiscal policies to help the firms invest in new technologies and 

know-how. The initiative also stated that the supranational firms will play an important 

role in setting the standards.98  

                                                      
95 Lenka Šolcová (The head of the Innovative Technology Competence Center & Competence 

Center for Engineering & Automotive at the German-Czech Chamber of Industry and 

Commerce), interview with author, March 21, 2017. 
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97 The Ministry of Industry and Trade, “National Initiative Industry 4.0” (2015), 6.  
98 Ibid., 7. 
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To be more precise, the Initiative Industry 4.0 was divided into 13 sections  – 

Industry 4.0, technological prerequisites and vision, specific situation of the industry in 

the Czech Republic, new demands on the applied science in the Czech Republic, 

requirements for standardization, requirements for security and reliability, impacts on the 

job market, qualification of the labour market and social implications,  implications for 

the educational system, challenges for the legal system, Industry 4.0 and the effectivity 

of resources, support for the investment into projects introducing Industry 4.0 and the 

timetable and action plan for future development. This indicates that the topic affects 

almost all sectors and areas of the economy and society. However, this Initiative only 

prepared the Czech environment for a public debate about Industry 4.0, and served as a 

primary introduction of this phenomenon.  

Most importantly, on 15th October 2015, the Czech Ministry of Industry and Trade 

and the German Ministry of Education and Research (BMBF) signed a declaration “Key 

technologies – research and innovation” in the context of the Initiative Industry 4.0. 99 

Even though the combination of these two ministries might seem strange, it was the only 

possible option as the Ministry of Industry and Trade took over the topic of Industry 4.0 

in the Czech Republic and published the first Czech initiative related to Industry 4.0. The 

contact was mediated by DTINK and it was the first bilateral agreement of that kind that 

Germany has secured with another country.100 The cooperation concentrates mainly on 

R&D and innovation with regard to small and medium sized enterprises.101 This is given 

by the fact that moving towards Industry 4.0 is much easier for big international 

companies, for example Bosch and Siemens are investing heavily in innovations. 

However, very often, SMEs need state support.102 Building on the Czech – German 
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relations in the area, the brief National Initiative Industry 4.0 was extended into a detailed 

Initiative Industry 4.0.  

4.2.2 Initiative Industry 4.0 and terminology  

Following on the original National Initiative Industry 4.0, Minister Jan Mládek 

summoned a team of specialists that elaborated on each of the topic and published an 

Initiative Industry 4.0 at the beginning of 2016. The Czech government defined Industry 

4.0 in a very detailed manner. For the purpose of this paper, it is important to mention 

that Industry 4.0 is perceived as the fourth industrial revolution which effects not only 

industrial sector but the whole economy and society. In this sense, the Czech perception 

is much wider because the Initiative talks not only about cyber-physical systems but more 

about a cyber-physical-social revolution which could be described as an interaction 

between the cyber-virtual systems, the systems of the physical world and social systems. 

The Initiative is clearly written from the social constructivist perspective where a 

significant role is given to humans who shape and give meaning to technologies, and 

Industry 4.0 is perceived as a society-wide and economic phenomenon.103 It also defines 

Industry 4.0 rather as a way of thinking over new services, products and market models 

with all the features that are allowed by the artificial intelligence in the digital space.104 

In the Czech perspective, the manufacturing will be based on CPS in which each 

element (sensor, machine, IT system, component, device) will be connected, will 

exchange information, and will analyse data in order to detect possible errors, configure 

themselves in real time and adjust to the changing conditions. The main shift is 

represented by the fact that the previously common isolated parts of the manufacturing 

will be connected in a much more robust system where elements communicate and 

influence one another, and where the world of physical objects and the virtual world are 

interlinked. It means that the manufacturing will be decentralised with autonomous 

subsystems which will be able to operate without central authority. The whole system 

will work on three “forms” of internet – the Internet of Things (IoT), the Internet of 

Services (IoS) and the Internet of People (IoP). As was the case of the EU where the 

terminology of smart factories turned into intelligent factories, it is clear that in the Czech 

understanding, manufacturing will also be intelligent.  
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In the Czech perception, the manufacturing systems will be vertically integrated 

which is understood as an informational connectivity within a factory. Secondly, the 

horizontal integration means connecting all elements in the supplier-customer chain – 

from suppliers to customers and services. The last form of integration is the integration 

of all engineering processes which is a part of the horizontal integration and refers to a 

specific part of the manufacturing. To be more precise, it means all processes connected 

to the life cycle of the product – from planning, design, development, implementation and 

testing to verification and services. 105 The three pillars of integration – horizontal, vertical 

and integration of all engineering processes - are the same as in case of Germany.  

Another key element of Industry 4.0 are big data analysis and autonomous robots 

which will make the manufacturing process more efficient. Digital maps will map the 

location of all elements in the manufacturing process and data centres and cloud services 

will be used for data back-ups, storing and processing. For the purpose of flexible and 

personalised manufacturing, a key role will be dedicated to 3D printing. Augmented 

reality, cybersecurity and artificial intelligence are also embedded elements of the 

Industry 4.0 concept. Therefore, as can be seen, the perception of Industry 4.0 in the 

context of CPS is much wider in the Czech Republic. 

Also, when it comes to the real changes and effects brought by Industry 4.0, the 

list is quite extensive. According to the Initiative, the business models will change and 

the relationship between customers, producers and suppliers will be different so as the 

communication between humans and machines. The concept Industry 4.0 should help to 

overcome global problems such as the lack of resources, energy efficiency or the 

demographic changes. Moreover, the definition of labour will change, humans will not 

have to do the hard and routine work but will be given space for creativity. Working hours 

will be much more flexible which will allow workers to achieve work-life balance.106 

Because each stage of the manufacturing as well as the product itself will be equipped 

will chips and sensors, products will react on possible changes in the manufacturing 

process in real time and will be able to better serve individual requirements of the 

customers. Because the role of the services will be more and more important, the tertiary 

sphere will become the primary sphere and customers will be at the heart of 

manufacturing.   The pre-manufacturing phrase will be characterised by graphic designs, 
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virtualisation, projections and different alternatives of construction, while the real 

manufacturing can be done on the other side of the world. 107 An important element of 

Industry 4.0 will also be the after-manufacturing services.  

In can be summed up that the vision of Industry 4.0 in the Czech Republic is not 

limited to industrial policy but is seen more as a new way of thinking and a new 

philosophy. In this sense, it is much more socio-economic effects of Industry 4.0 that the 

manufacturing in itself. It can be argued that the German understanding of Industry 4.0 is 

narrow in comparison with its perception in the Czech Republic.  

Concerning the skills, the 9th section of the Initiative is devoted to education. It 

claims that today’s education does not meet the requirements that are placed on graduates, 

and Industry 4.0 will demand new knowledge and skills even more. To be more precise, 

the initiative calls for motivated, enterprising, creative graduates with critical thinking 

and skills to solve problems and ability to make decisions. It will be essential to motivate 

people to study technical and natural science fields of study where mathematics is the 

basics, but the mix of skills needed will be different – such skills will need to be combined 

with more complex basis from social and human sciences. The Initiative also states that 

both technical and non-technical fields of study provide students with skills that the other 

field of study does not offer, and both will need to undertake a reform so that students are 

equipped with the right skills in mathematics, systematic approach, informatics, as well 

as languages, independence, critical thinking, presentational and communicative skills, 

creativity, entrepreneurship and responsibility. The concept of Industry 4.0 will need to 

be implemented across all study fields. Technical fields will need to be enriched with e-

commerce, the IoT, legal aspects of the internet and automation, social impacts, 

communication skills, creativity and critical thinking. On the other hand, non-technical 

students will need to develop knowledge in fields such as informatics, robotics, and 

economic, social and legal aspects of the internet. Therefore, students (graduates at high 

schools or universities) should have an interdisciplinary view of Industry 4.0.108 An 

important part of Industry 4.0 should also be internships in firms which is inspired by the 

German dual educational system.  

The Initiative also provides an overview of the occupations that are the least or 

the most endangered by digitalisation. The five occupations that are threatened the most 
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are: officials processing numerical data, administrative workers, drivers of motorcycles 

and cars (except personal ones), cashiers and shop assistants selling (entrance) tickets and 

qualified workers in forestry and related areas. On the other hand, managerial occupations 

in retail and wholesale, doctors, nurses and birth assistants, managerial occupations in 

education, health and social fields as well as in sales, marketing, research, development, 

advertisement and connections with the public will be affected the least. 109 

To sum it up, there is a need to establish an interdisciplinary vision of Industry 4.0 

which will be reflected both in technical and non-technical fields of study so that everyone 

has at least a basic understanding of its effects and functioning. Everyone on the job 

market should have a mix of technical and non-technical skills and understand the 

changing conditions of the job market. As was mentioned above, the understanding of 

Industry 4.0 in the Czech Republic is much wider than in the case of Germany.  

 

4.3 Bilateral agreements on high political level   

The Initiative Industry 4.0 was approved by the Czech government on August 24th 

2016.110 The resolution called for a close coordination between the coordinator of the 

digital agenda in the Czech Republic (which was at that time Tomáš Prouza) and all 

relevant stakeholders, namely the Czech-Moravian Confederation of Trade Unions, the 

Confederation of Industry of the Czech Republic, the Czech Chamber of Commerce and 

representatives of the academic and scientific communities. Moreover, a German 

dimension was given to the approval as a day later, on August 25th 2016, German 

Chancellor Angela Merkel visited the Czech Republic and both Angela Merkel and 

Bohuslav Sobotka as the highest executive representatives of Germany and the Czech 

Republic have welcomed a close cooperation between the two countries in the area of 

Industry 4.0 which was an important political declaration.111 Moreover, as part of the visit 

of Angela Merkel in the Czech Republic, a memorandum about cooperation between the 
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Czech Technical University (CTU) and the German Research Centre for Artificial 

Intelligence was signed.112 

Even though it is outside the scope of this Master thesis, it is important to mention 

the programme DELTA of the Technology Agency of the Czech Republic (TA CR). 

Together with BMBF, TA CR announced a fourth public competition as part of the 

programme DELTA in March 2017. It will concentrate on the applied science113 and the 

support for projects connected with the fourth industrial revolution. The requirement is 

that there has to be at least one foreign partner based in Germany in the project.114 This 

is a clear demonstration of the Czech-German cooperation in R&D and innovations.    

 

4.4 Conclusion of the German-Czech dimension of Industry 4.0  

It is evident that Germany has been a key player in the area of Industry 4.0 in the 

Czech Republic. The DTINK brought the debate into the Czech Republic in 2015 and 

clearly the terminology comes from Germany. It can be argued that the economic 

German-Czech relations play a determining role in moving the debate in the Czech 

Republic forward. The two countries share good practice and both bilateral declaration 

on lower and high political level was established. Therefore, it can be argued that 

Germany is the key partner in Industry 4.0 for the Czech Republic as there is no other 

bilateral cooperation of this kind with any other country. The following table summarises 

the parameters for measuring the German influence.  

  

                                                      
112 “Czech Republic and Germany: Together prepared for Industry 4.0”, August 25, 2017, 

http://www.prag.diplo.de/Vertretung/prag/cs/05/Deutsch-

tschechische_20Wirtschaftsbeziehungen__cz/Seite__Merkel-MoU4.0__cz.html (accessed May 

7, 2017).  
113 Software engineering, digitalization and software intensive embedded systems, IT-

Applications in production, virtual technologies, process and system simulation and control, 

data engineering and data driven systems, cooperative robotics, etc.  
114 Technology Agency of the Czech Republic, “TA CR made concrete strategic step for Czech-

German cooperation”, March 1, 2017, 

https://www.tacr.cz/dokums_raw/Tiskove_zpravy/170301_TZ_DELTA.pdf (accessed May 6, 

2017). 

http://www.prag.diplo.de/Vertretung/prag/cs/05/Deutsch-tschechische_20Wirtschaftsbeziehungen__cz/Seite__Merkel-MoU4.0__cz.html
http://www.prag.diplo.de/Vertretung/prag/cs/05/Deutsch-tschechische_20Wirtschaftsbeziehungen__cz/Seite__Merkel-MoU4.0__cz.html
https://www.tacr.cz/dokums_raw/Tiskove_zpravy/170301_TZ_DELTA.pdf
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Industry 4.0 related campaigns + terminology                                                              

Czech – German business and trade relations in the context of Industry 4.0               

Sharing of good practice and bilateral cooperation on lower political levels               

in the area of Industry 4.0 

Bilateral declarations on the highest political level                                                       

Table 4 Parameters for horizontal Europeanization 

 

It is also important to mention that the main focus in Czech-German relations is 

the area of industry, R&D, innovation and applied science. However, the Czech 

interpretation of Industry 4.0 is much wider then in the case of Germany. The following 

chapter will provide an insight into the implications of Industry 4.0 in the Czech Republic 

and will show the interlinking of German and EU impact in the area of Industry 4.0 in the 

Czech Republic.  
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5 The implications of Industry 4.0 in the Czech Republic  
 

The effects of Industry 4.0 in the Czech Republic were extensive. It seems that 

since 2015, a large number of documents has the attribute 4.0 to mark the changes that 

are happening in the particular sector as a result of digitalisation. It is important to 

mention that as was seen in the case of the EU and Germany, there are two perspectives 

on Industry 4.0. The first one is naturally industrial and concentrates mainly on R&D, 

innovations, applied science and high-tech skills that the industry will demand. On the 

other hand, Industry 4.0 can be viewed from a much wider perspective as a digital 

economy with implications for the whole society and digital skills that everyone will need 

to acquire. As will be demonstrated below, when looking at the trends in the Czech 

Republic, the debate does not follow only the industrial path. On the contrary, the debate 

is much more general and tries to cover all aspects of digitalisation. The reason is very 

simple. The Czech Republic has been widely criticised for the implementation of the 

digital agenda (such as Digital Czech Republic 2.0) and it seems that the debate which 

was initiated by Industry 4.0 gave a new impetus for moving the debate about digital 

economy and society forward as will be demonstrated below. 

5.1 Agenda 4.0  

From the business point of view, the key actor that has been working on the 

Initiative Industry 4.0 was the Czech Confederation of Industry (SP CR). SP CR has been 

a partner in the debate about digital transformation for some time and together with the 

business sector has long criticised the government for not having a coordinator of the 

digital agenda.115 Based on the previous pressure, the development in 2015 and the role 

of Industry 4.0 in the Czech Republic, Tomáš Prouza was appointed as the coordinator of 

the digital agenda in May 2016. Since then, there has been a general interest in 

coordinating the debate about Industry 4.0 namely among the coordinator of the digital 

agenda, the Ministry of Industry and Trade, the Ministry of Education, Youth and Sports 

and the Ministry of Labour and Social Affairs.  

As was mentioned above, the Czech government approved the Initiative Industry 

4.0 on 24th August 2016. One of the tasks in the resolution was to establish an Alliance 

                                                      
115 Confederation of Czech Industry, “Program Statement” (2015), 3. 
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Society 4.0 which would coordinate the agenda 4.0 in the Czech Republic.116 This is very 

important as it shows the impact of Industry 4.0 on the Czech discourse in the area of 

digital economy. It can even be argued that the agenda 4.0 is perceived as a synonym for 

the digital economy and society. The map below aptly captures the debate in the Czech 

Republic.  

 

 

 

 

 

 

 

 

 

 

 

 

 

This map is an English version of the Society 4.0 published on the website of the 

coordinator of the digital agenda in the Czech Republic. 117 By the size of the font, the 

map demonstrates the key elements of the Society 4.0. As can be seen, Industry 4.0, 

Labour 4.0 and Education 4.0 are considered the most important ones.  

Most importantly, since 2015 everything started to be called 4.0. The map above 

nicely demonstrates the debate but concrete documents, apart from Industry 4.0, were 

                                                      
116 Government of the Czech Republic, “Resolution of the Government of the Czech Republic 

from August 24, 2016 no. 729 about the Initiative Industry 4.0”, 

https://apps.odok.cz/attachment/-/down/RCIAADAEYTCX (accessed April 15, 2017).  
117 “Society 4.0 and Alliance Society 4.0”, Official Site of the Coordinator of the Digital 

Agenda in the Czech Republic, http://digiczech.eu/prioritni-oblasti/prurezove-

priority/spolecnost-4-0/ (accessed April 15, 2017).  
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published. The Ministry of Labour and Social Affairs published an Initiative called 

Labour 4.0 in December 2016118 and the Ministry of Education, Youth and Sports has 

been working on an internal document Education 4.0.119 The impact of the terminology 

4.0 in the Czech Republic has no other logical explanation then that it is derived from 

Industry 4.0.  

The debate and political initiative goes further. The Czech government together 

with SP CR established an Alliance Society 4.0 which should be the main coordination 

body of the digital agenda in the Czech Republic. The diagram below shows a 

coordination of the Alliance Society 4.0.  

 

Alliance Society 4.0 

 

Picture 3 Alliance Society 4.0 

                                                      
118 Ministry of Labour and Social Affairs, “Initiative Labour 4.0” (2016).  
119 Jaroslav Fidrmuc (Deputy Minister, Ministry of Education, Youth and Sports), interview 

with author, April 13, 2017.  
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Even though the Alliance Society 4.0 is in its beginnings and it is not yet clear how 

it will function, the structure in itself is very interesting and tells a lot about the debate in 

the Czech Republic. Alliance Society 4.0 consists of five main authorities. The 

consultation of economic ministers in a larger format is represented by the Prime 

Minister, the coordinator of the digital agenda, the minister of industry and trade, the 

minister of education and the minister of labour and social affairs who are all permanent 

members of the consultation and are always present. Based on the topics discussed, other 

members of the government are invited. Among the other permanent members of the 

consultation are the Confederation of Czech Industry, The Czech Chamber of Commerce, 

the Confederation of Employers and Entrepreneurs’ Associations of the Czech Republic, 

the Czech-Moravian Confederation of Trade Unions, the Association of Independent 

Trade Unions of the Czech Republic, the Research Counsel of the Technology Agency 

of the Czech Republic and possibly the representatives of large firms. This body is mainly 

responsible for setting the agenda, defining basic activities or accepting strategic 

decisions from the managerial committee.120   

 The managerial committee will be administrated by the Committee for the Digital 

Economy which is part of the Government Council for Competitiveness and Economic 

Growth. Since July 2016, the coordinator of the digital agenda is the head of the 

Committee for the Digital Economy.121 Other members include the departmental 

representatives on the level of deputy ministers and business and social partners. The 

responsibility rests on coordinating activities across the government departments, getting 

together all actors or initiating a public-wide dialog.122 

 The Research Counsel consists of the university representatives, the 

representatives of the Academy of Science, the Associations of Research Organisations 

and firms with the biggest investments into R&D and innovations in the Czech Republic. 

This body will formulate recommendations for research activities and identify research 

organisations that will be suitable for carrying out research activities.123  

                                                      
120 Working group of the Confederation of Czech Industry on Implementing Industry 4.0 in 

firms, “Current Development in the area of Industry 4.0“ (2016), 8 – 9.  
121 “Czech government, Government Council for Competitiveness and Economic Growth 

approved its enlargement”, Government of the Czech Republic, July 21, 2016, 

https://www.vlada.cz/cz/clenove-vlady/pri-uradu-vlady/pavel-belobradek/aktualne/vladni-rada-

pro-konkurenceschopnost-a-hospodarsky-rust-schvalila-rozsireni-sveho-vedeni-146531/ 

(accessed April 20, 2017). 
122 Working group of the Confederation of Czech Industry on Implementing Industry 4.0 in 

firms, “Current Development in the area of Industry 4.0” (2016), 8 – 9.  
123 Ibid. 

https://www.vlada.cz/cz/clenove-vlady/pri-uradu-vlady/pavel-belobradek/aktualne/vladni-rada-pro-konkurenceschopnost-a-hospodarsky-rust-schvalila-rozsireni-sveho-vedeni-146531/
https://www.vlada.cz/cz/clenove-vlady/pri-uradu-vlady/pavel-belobradek/aktualne/vladni-rada-pro-konkurenceschopnost-a-hospodarsky-rust-schvalila-rozsireni-sveho-vedeni-146531/
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 The Committee Industry 4.0 will build on the Initiative Industry 4.0 and the core 

team which participated in creating the document, and will concentrate on the industrial 

side of the 4.0 agenda. The Committee Society 4.0 will deal with other departmental 

initiatives such as Labour 4.0, Education 4.0 and the socio-economic aspects of the 4.0 

agenda. The representations will be on the level of deputy ministers.124  

 Therefore, as can be seen, Industry 4.0 gave a new impetus to the debate about 

digital transformation in the Czech Republic, and initiated a broad debate not only about 

the industrial manufacturing but on the overall socio-economic impacts of digitalisation. 

A new body Alliance Society 4.0 was established and demonstrates the wide scope of the 

debate and impacts of Industry 4.0 in the Czech Republic. The representatives from all 

sectors of the economy are also a clear indication of the wide implications of Industry 4.0 

in the Czech Republic and the fact that Industry 4.0 is perceived from a much wider 

perspective.  

  

5.2 Labour 4.0  

As was mentioned above, the Ministry of Work and Social Affairs introduced an 

Initiative Labour 4.0 in December 2016. According to this document, it is estimated that 

in the next 20 years, 10 % of jobs will be at risk due to automatization and another 35 % 

will undertake a crucial change. 125 When it comes to education, the Ministry of Labour 

and Social Affairs is responsible for lifelong learning which will be, according to the 

initiative, a must for current and future employees. It will not be possible to get by with 

the same skills when entering the job market, everyone will need to upskill regularly and 

take into account the impact of technological development which will touch upon all 

professions. However, the share of people taking part in lifelong learning is still very low 

and in 2015 it accounted for 8.5% of the population.126 

The initiative places emphasis on new forms of learning such as MOOC (Massive 

Online Open Courses) courses and states that digital era demands new forms of learning 

based on the so called connectivism according to which learning is becoming a process 

of connecting pieces of information and sources instead of memorizing. More often than 

not, being able to find and critically assess an information is more valuable then knowing 

                                                      
124 Working group of the Confederation of Czech Industry on Implementing Industry 4.0 in 

firms, “Current Development in the area of Industry 4.0” (2016), 8 – 9. 
125 Ministry of Labour and Social Affairs, “Labour 4.0” (2016), 11. 
126 Ibid., 28. 
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it. The ICT sector will influence and grow through every field and the key to success will 

be to combine specific knowledge and skills in an area with the knowledge of ICT. 

Moreover, if the demands on the job market will be often changing, consequently the 

demand for soft skills such as the ability to improvise, think creatively and logically, 

communicate or know foreign languages will be valuable. Today, students are taught to 

deeply understand one particular topic but knowledge across different fields and 

connecting such knowledge together will be valued the most. Moreover, what can be 

automated, will be automated and soft skills will be of high importance as robots will not 

be able to replace humans in such skills. Last thing worth mentioning is the emphasis on 

entrepreneurial skills as the start-up boom will contribute to the competitiveness of the 

Czech Republic.127   

However, the initiative Labour 4.0 was rather a general explanation of the impacts 

of robotics and automation on the job market and can be seen as a supplement to the 

Strategy of Digital Literacy issued in 2015. More changes have been taking place in the 

area of regional education.  

5.3 Education 4.0    

The Ministry of Education, Youth and Sports has been reflecting on the new trends 

in ICT even before the debate about Industry 4.0. In 2013, the Czech government 

approved the strategy Digital Czech Republic 2.0 and instructed the Ministry of 

Education, Youth and Sports and the Ministry of Labour and Social Affairs to prepare a 

strategy for leveraging the digital literacy and electronic competences of the citizens.128 

Therefore, the Ministry of Education published the Strategy for Digital Education until 

2020 (Strategy) in 2014.  

The Strategy has three main targets – opening education to new methods of 

learning through digital technologies, improving students’ competencies in the area of 

working with information and digital technologies and developing the so called 

computational thinking.129 According to Ondřej Neumajer who is a consultant of the 

Strategy for Digital Education, the first year after the Strategy was published, it was left 

                                                      
127 Ministry of Labour and Social Affairs, “Labour 4.0” (2016), 31.  
128 Government of the Czech Republic, “Digital Czech Republic 2.0” (2013), 53.  
129 Ministry of Education, Youth and Sports, “Strategy of Digital Education until 2020” (2014), 

2.  
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untouched.130 This has changed at the beginning of 2016 which could be also given by 

the change of the Minister of Education. Marcel Chládek left the office on 5th June 2015 

and was replaced by the current Minister Kateřina Valachová who took office on 17th 

June 2015.131 In February 2016, the Deputy Prime Minister Jaroslav Fidrmuc was 

entrusted with fulfilling the targets of the Strategy. Consequently, Mr. Fidrmuc 

summoned a close coordination team which gets together once a week to discuss the 

development of the Strategy.132  

Based on an interview with Jaroslav Fidrmuc, the needs of the industry and the 

pressure that the industry has been putting on education133 has helped to move forward 

the debate about digital technologies in education significantly. There are several ways 

that one can view Industry 4.0 and its effects on the education. Firstly, the campaign on 

Industry 4.0 has helped to bring the attention to the digital technologies in manufacturing 

and services and also the new demands on the job market that students are or will be 

facing. This was very important for the Ministry of Education because if the educational 

system should change, it needs to have a support of teachers and parents that need to be 

aware of the changing environment. As the campaign on Industry 4.0 popularized the 

topic as well as the role of digital technologies in the society, it helped to move the debate 

about the educational system and skills/competencies forward. Secondly, the industrial 

sector needs employees with different set of skills and it is estimated that the Czech 

Republic lacks around 100 000 ICT specialists. Therefore, the Czech Ministry of 

Education launched cyber security field of study at two secondary schools to help to meet 

the needs of industry. Also, according to Mr. Neumajer, the Ministry of Education is 

planning to narrow the number of fields of study at secondary schools from almost 300 

today to around 90, and place stronger emphasis on the general education. This is given 

by the trend that advanced technologies and research need people that will be able to 

connect knowledge from different fields because that’s where innovation takes place – at 

                                                      
130 Ondřej Neumajer (Consultant of the Strategy of Digital Education until 2020), interview with 

author, April 13, 2017.  
131 “Prime Minister Sobotka: New Minister Valachová will continue to modernize and improve 

Czech educational system“, Government of the Czech Republic, June 17, 2015, 

https://www.vlada.cz/cz/media-centrum/aktualne/premier-sobotka-nova-ministryne-valachova-

ma-za-ukol-pokracovat-v-modernizaci-a-zlepsovani-ceskeho-skolstvi--131860/ (accessed April 

16, 2017).  
132 Ministry of Education, Youth and Sports, “Continuous Evaluation of the Implementation of 

the Strategy for Digital Education until 2020” (2016), 3. 
133 The pressure to reflect on the changing demand for skills and competencies and to reform the 

educational system so that it meets the needs of the companies. 

https://www.vlada.cz/cz/media-centrum/aktualne/premier-sobotka-nova-ministryne-valachova-ma-za-ukol-pokracovat-v-modernizaci-a-zlepsovani-ceskeho-skolstvi--131860/
https://www.vlada.cz/cz/media-centrum/aktualne/premier-sobotka-nova-ministryne-valachova-ma-za-ukol-pokracovat-v-modernizaci-a-zlepsovani-ceskeho-skolstvi--131860/
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the frontier of different fields. Too narrow specialisation is not the goal. On the contrary, 

it is desirable to secure the highest possible number of students completing the general 

education and continuing with their studies at the universities. What is however 

interesting is that Bachelor’s degree is preferred because Master degree prepares students 

rather for an academic path.134  

Nevertheless, the debate about Industry 4.0 also helped to move forward the 

debate about the regional education and the way we look at digital technologies. 

According to Mr. Fidrmuc, in 1998 it was generally accepted that students need to be able 

to master digital technologies, in 2007 the main message was to learn through 

technologies and currently the debate is about changing the learning process via 

technologies. The deputy minister also stated that there is an important shift in the 

educational system which moves from a constructivist point of view on the learning 

process towards connectivism. It basically means that today, it is not about one student 

knowing it all, it is about connecting and sharing information, working in a team and 

putting the knowledge and one’s competencies and skills together with others. What is, 

however, probably the most important step is that on 5th April 2016, the Ministry of 

Education gave an instruction to review the Framework Education Programmes. The 

Framework Education Programmes are Frameworks that serve as key curriculum 

documents based on which schools form their own School Education Programmes. The 

main aim is to update the Programmes so that they meet the current needs because for 

example in case of primary education, they are 13 years old. Moreover, the Ministry wants 

to provide schools with flexible programmes that can be altered based on the development 

of digital technologies, and provide a solid basis for life-long learning. The main 

challenge is to find the way how to incorporate technologies into the learning process and 

teach students to use technologies for good purposes, be creative while using 

technologies, foster communication and work as a team. Students more often than not use 

technologies for different purposes such as playing games or communicating via social 

networks which causes negative assumption that integrating technologies into the 

learning process is not desirable. However, according to Neumajer, this is not the way 

forward, it is crucial to show students the benefits of technologies, the possibilities that 

                                                      
134 Ondřej Neumajer (Consultant of the Strategy of Digital Education until 2020), interview with 

author, April 13, 2017.  
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are enabled by technologies and how they can make the learning process much more 

attractive, easier and efficient. 

 Even though the higher education is not influenced by the Ministry of Education 

as much as the regional education because of its special status, universities are considered 

as important players in the field of Industry 4.0. The Initiative Industry 4.0 states that the 

impacts of Industry 4.0 do not concern only technical universities, but all universities in 

the Czech Republic. However, so far, the main influencer in the area of Industry 4.0 

among Czech universities is the Czech Technical University in Prague, mainly the Czech 

Institute of Informatics Robotics and Cybernetics CTU in Prague and its director 

Professor Vladimír Mařík. 

 The Ministry of Education has also worked on an internal document Education 

4.0 which is not available to the public yet.  

 

5.4 Conclusion of the influence of Industry 4.0 in the Czech Republic  

 
 The influence of the Industry 4.0 in the Czech Republic is significant. As was 

demonstrated, since 2015 the agenda 4.0 has become very popular in the Czech Republic 

and was also reflected in key strategic documents of the Ministry of Education and the 

Ministry of Labour and Social Affairs. Also, a new body Alliance Society 4.0 was 

established. It is important to emphasise that there is no other logical explanation for 

everything to be called 4.0 then the influence of Industry 4.0. In can be argued that the 

debate about Industry 4.0 brought a new impetus for the digital economy and society, and 

helped to promote the role of digital technologies in the society. Also, there are two ways 

how to view Industry 4.0 – the industrial which concentrates mainly on R&D, 

innovations, hard-tech skills and the socio-economic which takes into account the overall 

impacts on the society. In the Czech Republic, the second perception is more common.  
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6 Conclusion  
 

This Master thesis dealt with the topic of Industry 4.0 as an example of a top-down 

vs. horizontal Europeanization in the Czech Republic and set the following research 

question and its subsections.  

Is Industry 4.0 in the Czech Republic a result of a top-down or horizontal Europeanization 

and how did it influence the debate about digital skills/competencies?  

- Has the European industrial policy transformed and moved towards Industry 

4.0?  

- Is there a Czech-German cooperation in the area of Industry 4.0? 

- What were the implications of Industry 4.0 in the Czech Republic, mainly in 

connection to skills and competencies? 

In the first chapter, the thesis brought closer the main concepts that are closely 

linked to Industry 4.0, mainly the information and digital revolution as well as literacy 

and the digital skills which helped to set the context of the Master thesis. The second 

chapter was dedicated to the industrial policy of the EU from 2010 to 2016 and examined 

key strategies of the European Commission and speeches of the European commissioners, 

provided examples of an Open Method of Coordination and updates of the strategies 

related to skills. Based on the discourse analysis, the Master thesis proved that the term 

Industry 4.0 itself is not prevalent in the EU and it is not used in the main EU strategies 

related to industrial policy. Therefore, the terminology does not come to the Czech 

Republic from the EU. However, even though the EU does not operate with the term 

Industry 4.0, the Master thesis proved that the move towards an industry reflecting the 

current trends in ICT and robot automation is evident in the EU mainly for securing 

competitiveness. It is worth noting that the word smart has undertaken a profound change 

since 2010. Until 2014, a smart factory was more about sustainable, low-carbon resource-

efficient manufacturing. Since 2014, the term smart is rather depicted as intelligent where 

manufacturing and related services are based on the Internet of Things, Cyber-Physical 

Systems, big data, cloud services, etc. It is also important to mention that Industry 4.0 is 

part of the overall digital shift of the EU after the economic crisis in 2008.  

The EU perceives Industry 4.0 as a more general topic and more from the 

perspective of changes in the overall economy. Even though the industrial policy falls 
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into the competencies of the EU Member States, the EU provides Member States and all 

relevant stakeholders with a European platform for discussion about digital trends in 

manufacturing, for sharing experience and best practice, but also by setting the standards, 

realising the Digital Single Market, setting up Digital Innovation Hubs across the EU, 

raising awareness among SMEs or investing in R&D. The EU proactive approach was 

demonstrated by the establishment of the Digital Skills and Jobs Coalition and the 

Roundtable on Digitising Industry which is a nice example of the Open Method of 

Coordination. The National Digital Skills and Jobs Coalition was also established in the 

Czech Republic and the Ministry of Industry and Trade and the Confederation of Industry 

of the Czech Republic are active participants in the Roundtable on Digitising Industry. 

However, there is no directive or regulation concerning Industry 4.0 in the EU. Therefore, 

the Master thesis proved that the top-down influence is mainly in the form of the EU 

Strategies that reflect Industry 4.0 without using the term itself and the Open Method of 

Coordination. Industry 4.0 is important for the EU in the context of the economic 

competitiveness, the question of skills in the digital age, the IT security, standardisation 

which are all better addressed together. The EU has also developed efforts to establish 

national initiatives in the Member States and build a network of Industry 4.0 and related 

activities.  

Concerning the Czech Republic, the Master thesis examined the National Reform 

Programmes that are part of the European semester cycle and as in the case of the EU, 

tracked the development of the industrial policy since 2010 until 2016. It is worth 

mentioning that until 2015 there was no link between industry and digitalisation. 

However, the NRP 2016 mentions the two initiative with regard to Industry 4.0 and also 

changes the general structure of the NRP where digital economy and industry have both 

become part of the same chapter. Moreover, the thesis also paid a close attention to the 

Czech-German relation in the context of Industry 4.0 and proved that these two countries 

are important allies in the topic of Industry 4.0 mainly because of the tight economic 

relations between the two countries and the high share of branches and subsidiaries of 

German firms in the Czech Republic.  

The thesis came to a conclusion that Germany has played a key role in promoting 

the debate about Industry 4.0 in the Czech Republic. The key stakeholder that introduced 

the topic in the Czech Republic was the German-Czech Chamber of Industry and 

Commerce who also secured bilateral agreement between the Ministry of Industry and 

Trade of the Czech Republic and the German Ministry of Education and Research. This 
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is an important demonstration of close Czech-German business relations and their impact 

in the context of Industry 4.0. The terminology clearly comes from Germany as the 

German-Czech Chamber of Industry and Commerce ran the campaign Industry 4.0 – 

rEvolution is taking place in 2015 and translated the term from German Industrie 4.0. 

Other countries are using different names such as Smart Factories, Industries of the 

Future, etc. A German dimension was also given to the approval of the Initiative Industry 

4.0 as a day later, on August 25th 2016, German Chancellor Angela Merkel visited the 

Czech Republic. Both Angela Merkel and Bohuslav Sobotka as the highest executive 

representatives of Germany and the Czech Republic have welcomed a close cooperation 

between the two countries in the area of Industry 4.0 which was an important political 

declaration. Moreover, as part of the visit of Angela Merkel in the Czech Republic, a 

memorandum about cooperation between the Czech Technical University and the 

German Research Centre for Artificial Intelligence was signed. Also, the Technology 

Agency of the Czech Republic announced a fourth public competition as part of the 

programme DELTA in the area of applied science and the support for projects connected 

to the fourth industrial revolution. The projects need to be based on a Czech-German 

cooperation which is a clear demonstration of the Czech-German cooperation in R&D 

and innovations. Therefore, the terminology, business and trade relations, bilateral 

agreements on lower and higher political level are all present in the Czech – German 

cooperation in the area of Industry 4.0. 

The table below summarises the four parameters that were established both for the 

EU and Germany to measure the influence.  

Top-down Europeanization Horizontal Europeanization 

1) Industry 4.0 terminology in the existing 

EU documents and speeches      

1) Industry 4.0 related campaigns  

+ terminology     

2) EU Strategies related to Industry 4.0  
2) Czech – German business and trade 

relations in the context of Industry 4.0   

3) Open Method of Coordination in the 

area of Industry 4.0        

3) Sharing of good practice and bilateral 

cooperation on lower political levels in 

the area of Industry 4.0      

4) EU regulation or directive concerning 

Industry 4.0      

4) Bilateral declarations on the highest 

political level      

Table 5 Assessment of the parameters for the top-down and horizontal Europeanization 
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Putting together the conclusions of the top-down and horizontal Europeanization, 

it can be argued that Germany is the leading partner of the Czech Republic in the area of 

Industry 4.0 as all parameters were fulfilled. On the other hand, even though the EU does 

not operate with the term Industry 4.0 its influence cannot be neglected as was mentioned 

above. Therefore, Industry 4.0 in the Czech Republic is a result of a combination of 

horizontal and top-down Europeanization while the horizontal one is much stronger.  

However, before coming to a final conclusion, it is important to get back to the 

implications of Industry 4.0 in the Czech Republic. In the Czech Republic, Industry 4.0 

is perceived as a new way of thinking or philosophy, and rather as an agenda 4.0. Since 

2015, most of the key strategies and documents related to digitalisation started to be called 

4.0 such as the document of the Ministry of Labour and Social Affairs Labour 4.0, 

Education 4.0 by the Ministry of Education, Youth and Sports or a new coordinating body 

Alliance Society 4.0 which gathers the representatives of the Czech government, 

universities and research organizations and firms. The Alliance Society 4.0 is divided into 

two main areas – Industry 4.0 and Society 4.0. Therefore, the debate in the Czech 

Republic is much wider and is not restricted to the industrial policy only. As the Czech 

Republic has long been criticised for not implementing its strategies related to 

digitalisation (for example Digital Czech Republic 2.0), Industry 4.0 was a new impetus 

which moved the public but also the political debate forward.  

Moreover, the impact in the Czech Republic was significant mainly in the area of 

education where it brought attention to the new skills and competencies needed to succeed 

on the job market (transversal skills), and the way how the educational system should 

change with the emphasis on digital technologies and life-long learning. The Ministry of 

Education gave an instruction to review the Framework Education Programmes.  

Therefore, if Industry 4.0 is viewed from a much larger perspective and is more a 

synonym for the digital economy and society in the Czech Republic, Germany and the 

horizontal Europeanization would mainly affect the industrial part of digitalisation in the 

original meaning of Industry 4.0. This refers mainly to the cooperation in R&D, 

innovations or business relations through foreign subsidiaries in the Czech Republic. On 

the other hand, top-down Europeanization and the EU as the proponent of the Digital 

Single Market and global competitiveness provides much broader context in which 

Industry 4.0 is taking place and would be crucial mainly in the socio-economic 

dimensions of Industry 4.0. Thus, both directions of Europeanization need to be 
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considered but the horizontal is much more intense and has examples of concrete bilateral 

actions related explicitly to Industry 4.0.   

Finally, the future research of Industry 4.0 has a lot of potential. It would be very 

interesting to look for example into other international forms of cooperation such as G20 

and see how the EU and the Member States develop cooperation with other countries such 

as USA, Japan or China in the area of Industry 4.0.  
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