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RESEARCH JUSTIFICATION 

 

Digitalisation is an unstoppable global trend that dramatically changes how economy and 

society operate and therefore it also poses a significant challenge for public policy. The 

unprecedented scale and speed of digital transformation of the socio-economic system makes 

the academics, politicians and entrepreneurs call the observed dynamics the fourth industrial 

revolution. As every revolution this one also carries both opportunities but also serious 

threats. Those who go along with global trends and digitalise their businesses on time will 

benefit due to higher productivity, greater resilience, innovativeness and sustainability. On the 

other hand, the real victims of these revolutionary changes will be those too slow or ignorant 

to adapt to these trends. Successful digital transformation for a company means to be able to 

participate in digital ecosystems – socio-technical networks of companies that use advanced 

digital communication technologies to collaborate when seeking higher profits. Becoming a 

part of these networks, however, might pose a huge challenge for companies since it requires 

appropriate knowledge and resources, which are not equally accessible for all business 

entities due to existence of market failures.  

The unequal access to knowledge and resources may lead to marginalisation of these 

companies that did not embrace digitalisation, lose competitiveness and get excluded from the 

market. Moreover, the same mechanism applies to enitre economies. The digital 

transformation is more and more often analysed from the perspective of rising digitalisation 

gap between developed and developing countries.  

Bearing the above in mind, it is crucial to analyse the situation of Poland – an economy that 

despite huge economic progress achieved in recent three decades, is still trying to catch up 

with its western neighbours in terms of economic productivity and social welfare. The fourth 

industrial revolution is therefore a chance for countries like Poland to take a leapfrog and 

through mass adoption of digital solutions move up in global value chains. In reality, 

however, Poland’s economy lags behind its EU peers in terms of digitalisation and the future 

seems rather obscure. The main motivation to undertake this research topic was to look closer 

at the digital transformation of industry, its mechanisms and needs as well as to define what 

kind of factors determine successful transformation and what differs champions from laggards 

like Poland. Only having done that, it is possible to identify what is there to be done to 

minimise these developmental  

differences and truly catch-up.  
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RESEARCH OBJECTIVE AND HYPOTHESES 

 

The main goal of this dissertation is to show that the big technological change the global 

economy witnesses called the fourth industrial revolution creates new economic 

conditions and brings out market failures, which calls for state intervention. The main 

thesis states that the fourth industrial revolution and market failures changes the manner 

of implementation and the scope of tools used to support the modernization of industry 

in the European Union Member States, including Poland. The form of government 

intervention needs to respond to new technology-driven reality. This study also shows that a 

major factor in successful digital transformation of national industries is the presence of 

global technology leaders in local markets. They play an important role in digitalisation of 

their partners in supply chains. In other words, the supply chain leaders ensure that their entire 

ecosystem has access to adequate knowledge, tools and competences that are crucial to 

transform the local economy. The activity of global technology leaders is not uniform and it 

depends on the technological advancement of economy. The more peripheral economy is, the 

weaker is their engagement in digitalisation of local business. At the same time, the less 

active the natural business leaders are in local market, the more important becomes the role of 

public institutions. Hence, this study proves that an effective and inclusive digital 

transformation process depends on both the activity of technological companies in a given 

market and the quality of the local institutional system. In reality it can be observed when 

analysing the implementation of the European Commission’s European Digital Strategy, 

where tangible results across Member States depend on the effectiveness of the institutional 

infrastructure of economy and the engagement of technological leaders in development of 

digital ecosystems. 

 

Summing up, to fulfil the main objective of this doctoral dissertation the author set out seven 

research hypotheses: 

1. Market failures in economic theory are important circumstances for the digital 

transformation of industry process;  

2. The digitalisation of industry can be treated as a factor influencing the change of business 

models of enterprises and the reconfiguration of value chains;  

3. Digitalisation is a new dimension of innovation and a means of increasing competitiveness, 

creating new conditions for economic policy;  
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4. Digital transformation is about adapting an organization in a way that it can operate within 

the digital ecosystem;  

5. The European Commission’s Digitising European industry strategy, including the key role 

of Digital Innovation Hubs, is an impulse for all the Member States to take actions to 

implement the Industry 4.0 concept by supporting the development of digital ecosystems;  

6. The quality of institutional infrastructure is a key determinant of the implementation of the 

Digital Innovation Hubs (DIH) model;  

7. Lack of national technology leaders capable of supporting the ecosystem in digital 

transformation and relatively low quality of institutions as factors delaying the process of 

digitization of Polish industry.  

 

RESEARCH METHODS 

 

Due to the fact that the dissertation analyses dynamic phenomena with pending effects, the 

main research method employed is the dissertation is case study. The work also uses a 

descriptive method and non-reactive research methods, especially: 

- Comparative historical research method was employed to examine current differences 

in technological processes across different countries as well as the evolving role of the 

state. The method allowed to present contemporary institutional systems in selected 

EU Member States as a result of historical, political and economic conditions; 

- analysis of academic publications relating to the theory of market failure; 

- analysis of documents and reports relating to the Industry 4.0; 

- analysis of statistical data, including the current and forecasted dynamics of 

productivity and revenue indicators in manufacturing companies that implement 

digital solutions; 

- analysis of strategic documents of the European Union in the field of business 

digitalisation strategies, including a package of documents relating to the Digital 

Single Market strategy, documents relating to the implementation of the Digitizing 

European Industry strategy (including, in particular, communications and reports 

elaborated by special working groups) as well as documents relating to the 

implementation of the Digital Europe program (including the draft Regulation); 

- analysis of strategic national documents of EU Member States relating to national 

initiatives in the area of digitalisation of industry 
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- analysis of reports and publications relating to the activities of Digital Innovation 

Hubs in Europe 

- analysis of publications on the planned activities of the Poland’s government to 

support the digitialisation of industry 

- qualitative research on the activities of Polish Digital Innovation Hubs aimed at 

assessing the implementation status of the DIH model promoted by the European 

Commission in the specific conditions of the Poland’s economy. The study also covers 

a critical analysis of the literature and is supplemented by graphic methods in the form 

of charts, tables and figures. 

-  

STRUCTURE  

 

The doctoral dissertation consists of an introduction, five chapters, conclusions and 

bibliography. Each chapter ends with a synthetic summary. 

 

Chapter I provides a theoretical framework to support the analysis conducted further in this 

dissertation and to define key concepts to be able to test market failures theory in the context 

of digital transformation.  Therefore, Chapter I contains a thorough review of economic 

literature, starting from an analysis and a critique of the perfect competition in the 

neoclassical theory and then presenting the concept of imperfect competition, focusing mainly 

on different sources and forms of market failures.  

 

In Chapter II the author defined Industry 4.0 concept and analysed economic, social, 

institutional and political conditions for the implementation of Industry 4.0 in the light of 

market failures and their effects on economy, indicating,  that the scale of possible negative 

consequences of digital transformation conducted under conditions of varied market failures 

are the basis for state intervention.  

 

Chapter III presents the European Commission endeavours to keep the EU economy 

competitive with its American and Asian rivals. This Chapter describes how the European 

Commission enhances public-private initiatives and strengthen European integration, running 

adequate programs at regional and pan-European levels. Chapter III also introduces the 

concept of Digital Innovation Hubs (DIHs) acting as vehicles of digital transformation.  
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Chapter IV presents four case studies – analysis of digitalisation process in four EU Member 

States (Germany, Denmark, Spain and Czech Republic) with a special focus on national 

digitalisation initiatives and the DIHs network. In the further part of this thesis, the four case 

studies serve as a reference for analysis of the digital transformation process in Poland. The 

Chapter IV study covers four EU member states: Germany as the European manufacturing 

leader with the most advanced DIH network, Denmark as the most digitalised economy in the 

EU according to DESI 2018 index, Spain as an example of a country of a similar size to 

Poland, which is still catching up with the technological leaders of Europe, and Czech 

Republic – a state with similar development challenges to Poland due to the shared centrally 

planned economy past experience.  
 

Chapter V analyses the state of development of the Polish network of Digital Innovation Hubs 

and also presents the concept of establishing a new organization - the Future Industry 

Platform – the government initiative supporting digital transformation of Poland’s economy. 

The chapter was summarized with an assessment of the activities of the government 

administration and institutional conditions. 

 

CONCLUSIONS 

 

Based on literature review case studies and data analysis carried out in Chapters I-V, the 

author proved that the fourth industrial revolution in the light of inefficient markets 

require new approach to state intervention with a view to minimise such possible 

consequences as mass bankruptcies, technological unemployment, economic marginalization 

and deeper social inequalities. 

Having examined economic literature author distinguished three basic sources of market 

failures, which include information asymmetry, uncertainty as the basic condition of business 

activity and irrationality of market players in decision-making process. Information 

asymmetry, uncertainty and irrationality cause varied forms of market failures including 

transaction costs, spill-over effects, imperfect financial markets, collaboration deficit, 

unemployment, economic inequality and force governments to create varied forms of public 

goods.  

Drawing on Institutional Economics, the remedies for market failure are adequately designed 

institutions. Institutions can be formal as regulations or dedicated organizations, but also 

informal. In the economic literature, one of the most important informal institution that 
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significantly influence economic performance is social capital measured by the level and 

quality of trust, norms, and networks in the economy. The quality of social capital is inversely 

correlated with transaction costs, which determines the level of social cooperation. If the level 

of social cooperation and networking is high, there are better chances for effective knowledge 

distribution, which enhance innovation and productivity. 

 

The fourth industrial revolution, also known as Industry 4.0, Smart Industry or the Industry of 

the Future, is distinguished by a new way of obtaining, processing and using data, which 

translates not only into a change in the paradigm of production itself, but has far-reaching 

consequences for the entire economic system. The implementation of Industry 4.0 concept, 

for example creation of Smart Factories, is designed to radically increase production 

efficiency, increase product innovation, and increase resource efficiency, thus reducing the 

negative impact of a production sector on the environment. The fourth industrial revolution 

offers many opportunities that are not to be found under normal circumstances, but at the 

same time carries many threats. This is because digital transformation takes place in a market 

economy that is characterized by various forms of market failure, in particular imperfect 

information and imperfect capital markets as well as externalities. Due to ineffective market 

mechanisms, the implementation of the Industry 4.0 concept requires the state to create a new 

type of public goods in order to eliminate the negative consequences of digital transformation, 

primarily in terms of unequal access to knowledge, infrastructure or the emerging spectrum of 

mass structural unemployment. This confirms the first supporting hypothesis posed in this 

paper, which states that market failures in economic theory are a key determinant of the 

digital transformation of industry. 

Industry 4.0 means a shift from the linear value creation models to a platform-focused value 

network. Thus, for many companies that have so far operated only in local value chains, 

digitalisation opens a new opportunity to enter global networks. From this perspective, digital 

transformation can be treated as a factor influencing the change of business models of 

enterprises and the reconfiguration of value chains, which confirms the second working 

hypothesis. The analysis led to the conclusion that it is information asymmetry that is largely 

responsible for the uneven development of digital markets at both national and global levels. 

Information asymmetry is considered to be the main source of varied forms of market 

failures, especially imperfect capital markets. Due to lack of knowledge about digital 

innovations, potential investors are unable to estimate potential returns on investments in 

digital innovations, perceiving them as too risky. The access to funding for digital ventures 
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also depends on the structure of capital markets. The comparison of the structure of the 

American market and the European markets shows the advantage of the American markets 

given the presence of venture capital funds, willing to invest in risky innovative projects. The 

problem of imperfect capital markets in many countries is now being tackled by properly 

designed institutions that ensure access to public funding for development of digital 

innovation as well as public support for SME for the absorption of new technologies. 

Inclusive digitalisation (understood as a process equally accessible to all enterprises and 

social groups) also requires government support in a form of public goods such as network 

infrastructure and cybersecurity, as well as adequate education, which generate spill-over 

effects that alleviate information asymmetry and, consequently, may eliminate multiple 

bankruptcies and mass technological unemployment. 

Also, the fourth industrial revolution enables the practical implementation of the concept 

of the knowledge-based economy. New technologies allow you to collect huge volumes of 

data, but most importantly, they also allow you to process them and generate information 

based on them that allow to take informed decisions. It seems that once these solutions are 

implemented, they allow to minimse uncertainy, imperfect information and irrationality. 

Understanding these potential benefits, policymakers design institutional solutions to place 

them where the market does not regulate itself. Digitalisation from the perspective of 

designing economic policy is perceived as a new dimension of innovation, therefore the 

policy supporting innovation must also be appropriately modified, which confirms the 

third working hypothesis. 

The European Union aiming to keep EU economy competitive with its American and Asian 

rivals, took a new approach to innovation policy and established a new model of organisation 

- Digital Innovation Hubs (DIH) - to support small and medium-sized enterprises (SME) in 

adoption and development of digital innovations. They act as one-stop-shops that offer 

multiple services enhancing the absorption of digital technologies and developing new 

innovations. At the same time DIH play the role of regional integrators that create local digital 

business ecosystems, matching supply and demand and creating innovative collaborative or 

coopetitive partnerships to develop new digital solutions. Digital ecosystems, by analogy to 

nature, can be perceived as the next stage in the evolution of business ecosystems, where 

business ecosystems are even more integrated due to digital solutions, which serve as 

communication channels. Digital ecosystems are built on platforms that enable partners to 

share data with each other. In other words, digital ecosystems are, tightly interconnected 

network that enables partners to co-create value. Integrating ecosystems allows enterprises to 
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use new and older technologies and build automated processes around them. Building a 

digital ecosystem requires specific socio-economic conditions. Digital transformation at the 

company level can therefore be defined as the adaptation of an organization in technical 

and organizational terms so that it can operate in digital ecosystems, which proves the 

fourth working hypothesis. 

From the perspective of the general EU innovation strategy, the support for the ecosystem 

economy is the next step, having initially promoted public-private partnerships and cluster 

policies.	 The main idea behind the Digitising European industry strategy through the 

development of DIH is that they will disseminate the best practices and serve as a model for 

companies willing to go digital. The assumption is that eocystems structures will serve as 

communication channels that allow to pass tacit knowledge, which is difficult to codify and 

transfer. It is important that DIH are established at regional level so the services they provide 

correspond to specific needs of the local economy.  

At the first stage DIHs' role is to prepare the market for digital transformation, especially 

where market mechanisms alone fail. At the second stage, DIH is a kind of innovative 

institutional infrastructure, which function is to initiate the creation of digital ecosystems and 

prepare enterprises to be able to operate within technological platforms. At the same time, the 

EU DIH strategy is an important impulse for Member States to take actions to 

implement the Industry 4.0 concept and intervene, especially where market failures may 

hamper the digital transformation of industry, generating far-reaching delays in the 

modernization of the production sector and its participation in global value chains. 

Having examined four economies from the point of view of their ability to successfully 

implement EU strategy by establishing efffective networks of DIH, it turned out that networks 

of Digital Innovation Hubs in smaller economies, such as Danish or Czech, are characterized 

by greater internationalization, reflected in the number of partnerships that DIH establish with 

foreign DIHs and other foreign partners like universities or large multinational technological 

and industrial companies. On the other hand, DIHs in bigger economies, like Germany and 

Spain, are more oriented towards internal markets.  

Also, in most successful economies when it comes to the implementation of the EU strategy 

as Germany or Denmark, the important role in developing DIHs network played initial 

insitutional infrastructure supporting local industries in increasing their innovativeness. These 

two Member States also very early initatied their own national digital transformation 

initiatives, which made them forerunners in the EU in the digital innovation policy area. It all 

proved how important for the implementation of the EU Digital Innovation Hubs strategy is 
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the quality of institutions. Moreover, bearing the example of Germany in mind, it is clear that 

along with effective institutional system, is is the presence of technological leaders in local 

market that determines the digital transformation success. 

 

Therefore, for less digitally advanced Member States, like Poland, where there is lack of 

national technological giants that could be natural market leaders in terms of digital 

transformation as well relatively low quality institutional environment, the digitalisation 

poses a huge challenge.  

On the one hand, the Industry 4.0 is an interesting option for Poland. If Poland took its chance 

and embraced the digital transformation, it would allow the economy to avoid middle-income 

trap. On the other hand, the fourth industrial revolution takes place at a time when many of 

Polish enterprises have not yet reached the level defined as the third industrial revolution. The 

motivation to automate among Poland’s SME has been low for years due to low labour costs. 

Nowadays, when Poland startes to face real labour supply deficits, the situation will rather 

change. What is more, the internal market is little internationalized and fragmented. Although 

there are domestic solution providers on local marketplace, they mainly supply their products 

to foreign clients since the local demand for their offerings are underdeveloped due to lack of 

knowledge or financial resources. In these circumstances, the desired direction of state 

intervention is to support physical and cost-effective access to the appropriate service 

infrastructure, including the possibility of demonstrating solutions, testing them and 

simulating implementations. However, when analyzing the Polish market for this type of 

services, it can be noticed that the focus on the development of public entities is justified 

when these organisations have already experience in cooperation with the market. 

Establishing Hubs where services are built from scratch does not seem effective. The optimal 

solution would be to create incentives for public-private partnerships with existing service 

providers, where the private stakeholders would develop necessary competences and build on 

previous market experiences, and the government ensured that the services provided to SMEs 

were more recognized, accessible and more affordable thanks to public subventions.  

Meanwhile, in Poland, the state intervention in the digitalisation area is determined solely by 

the strategy of the European Commission. Although in 2019 the government managed to 

establish the national initiative – the Future Industry Platform Foundation, the organization is 

underfunded and rather unrecognized and therefore its powers are rather limited, which seems 

understandable when comparing its budget and resources to other public foundations 

established in recent years.  
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CONTRIBUTION 

 

The dissertation examines the Industry 4.0 concept on the grounds of economics, which is still 

a relatively rare approach in academic literature, since predominantly the problem is 

considered in the field of management studies. The main added value this research creates lies 

in proving that the inclusive implementation of Industry 4.0 understood as grand 

technological change is not only impeded by market failures but the existing market 

failures even enhance the negative impact of the ongoing technological revolution on the 

socio-economic development.  

	


