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Summary 

 

Introduction and justification of the study 

According to OECD, the space economy is the full range of activities and the use of 

resources that create and provide value and benefits to human beings in the course of exploring, 

understanding, managing and utilising space. The global space economy is being transformed 

nowadays into the New Space era which may be characterized mainly by the increasing 

commercialization of space, growing number of private enterprises as well as new countries 

joining the global space value chain, including Poland.  

The space economy goes beyond the space industry itself – it includes various phases 

of value creation from research and development, the manufacture and use of space 

infrastructure to space enabled applications and the knowledge spillovers generated by such 

activities. Spillovers arise when the know-how or research results conducted by one enterprise 

are used by other enterprises without incurring any costs, which may significantly increase the 

level of innovation in other sectors of the economy, and consequently also in regions and 

countries.  

The evolution of the space industry in Poland has been encouraged by the Polish 

accession to the European Space Agency (ESA) in 2012. The meaning of space activities has 

been recognized by the Polish authorities seeking new models of boosting the economy and 

stimulating its innovation-based development. Since then there have been many initiatives 

undertaken such as establishment of the Polish Space Agency (POLSA) and introduction of the 

Polish Space Strategy (2016) by the Polish Ministry of Economic Development.  

Small and medium-sized enterprises (SMEs) play a significant role in the space industry 

in Poland. Currently, they constitute about 80% of all Polish space industry enterprises. Their 

most important features include: high level of innovation, propensity to take risks, fast and 

flexible response to changing conditions, as well as the ability to learn and absorb knowledge. 

On the other hand, these entities, however, face serious barriers to the development of 

innovation, which include, first of all, limited financial, material and human resources, a low 

level of cooperation both between SMEs and between them and large enterprises, as well as 

dependence on the conditions of the policy conducted by states and organizations. 

These features make that the SMEs are at the centre of the space and industrial policy 

of the European Union (EU) and the European Space Agency. The European Union offers 

financial instruments, mainly in the form of grants and subsidies, under the EU framework 

programs, aimed at increasing the level of scientific excellence of actors and developing their 



networks of international cooperation. In turn, the European Space Agency uses the mechanism 

of tenders and contracts in its support system for the space industry, under which it orders 

entities to perform research and development works, enabling them to mainly increase the level 

of their technological capacity. Polish space industry SMEs are actively acquiring financial 

instruments available under the European space policy. 

Innovative processes in the space industry and the ways in which financial instruments 

affect entities in this industry is an important research problem from the point of view of both 

theory and practice. Meanwhile, a number of research gaps in the above-mentioned areas have 

been identified in the literature on the subject. Firstly, there are no scientific studies presenting 

the current state of the space industry in Poland, and in particular those characterizing the 

activity of SMEs. In the literature on the subject, there is also a gap regarding concepts and 

definitions, both those related to innovation processes and space activities. In the literature, 

terms such as "innovation", "innovation potential" and "innovation capacity" as well as "space 

industry", "space business" or "space economy" are used interchangeably. The systematization 

of these concepts, important from the point of view of the analysis of innovative processes in 

the space industry, is the added value of this doctoral dissertation. Another identified gap 

concerns the characteristics of external sources of financing for SMEs in the space industry in 

Poland, the state of their use by these entities, as well as the assessment of their use. Although 

external sources of financing play a key role in stimulating the development of SMEs in the 

space industry, there is a lack of reliable studies on this subject.  

 

Summary of chapters  

This dissertation includes a theoretical part and an empirical part. The first chapter of 

the dissertation reviews the most important concepts related to innovation capacity. The starting 

point is the consideration of concepts such as "innovation" and "innovation process". The 

evolution of the model of the innovation process is also presented, thus emphasizing the 

growing importance of the innovation system, as well as the relations between entities in this 

system. The most important economic theories are characterized, from which the concept of 

innovation capacity is derived, such as: "creative destruction" and entrepreneurship  

of J. Schumpeter, the evolutionary approach of R. Nelson and S. Winter, the resource-based 

view of the firm of B. Wernerfelt's and the concept of dynamic capabilities by D. J. Teece, G. 

Pisano and A. Shuen. The theoretical approaches to innovation capacity were reviewed, 

focusing on those concerning enterprises. 



The second chapter of this work is devoted to factors and methods of assessing 

innovation capacity. A distinction is made between areas, factors and measures for assessing 

innovation capacity. The analysis of approaches to the factors of innovation capacity, and then 

the related methods of measuring and assessing this ability, allowed for the formulation of 

conclusions on the most important areas of business activity, including in particular high 

technologies, shaping their innovation capacity. This chapter proposes a model for assessing 

the innovation capacity of the space industry in Poland, developed by the author of the work. 

As a separate factor, due to its importance, the innovation system has also been characterized, 

and in particular its industry dimension. 

The third chapter presents the characteristics of the broadly understood space economy 

in the world. Attention is drawn to the specific nature of the innovative processes of the space 

economy, as well as their wide impact in the form of numerous spillover effects. The most 

important terms such as: "space economy", "space industry" or "New Space" were reviewed 

and distinguished, and then the value chain in the space industry was characterized, 

emphasizing the importance of companies' participation in this chain. 

The fourth chapter of this dissertation is devoted to the characteristics of the Polish space 

industry, with particular emphasis on the role of small and medium-sized enterprises. The space 

industry in Poland was discussed form the point of view of history, evolution, structure, as well 

as economic importance and the potential for the development of innovation. This chapter also 

delimits the space industry in Poland. Moreover, it presents the institutional as well as economic 

and social conditions of the Polish space industry. 

In the next, fifth chapter of this dissertation, issues related to the European space policy 

as well as the role and importance of the European Union and the European Space Agency in 

shaping this policy are discussed. Both the genesis of the European space policy and its 

contemporary, complex conditions are presented. The most important actors of the European 

space policy were also characterized, paying attention to the role of the new ESA member states, 

including Poland. This part of the dissertation also presents the EU and ESA as international 

organizations, and discusses the most important principles of operation and tasks of the EU and 

ESA space policy. 

The sixth chapter of this dissertation is devoted to financial instruments for the space 

industry offered by the EU and ESA, with particular emphasis on instruments for small and 

medium-sized enterprises. The different nature of the EU and ESA support systems has been 

taken into account. The essence and the most important principles of both support systems were 

discussed, paying attention to the differences that may determine their impact in terms of 



shaping the innovation capacity of the beneficiaries of the instruments. Then, a catalog of 

financial instruments offered by the EU and ESA was presented, along with data on their use, 

in particular by Polish SMEs. 

Lastly, seventh chapter of this dissertation, the empirical research conducted by the 

author is discussed. The study was prepared and carried out on the basis of the innovative ability 

model of SMEs in the space industry in Poland presented in the second chapter of the work. 

This chapter discusses the research method, stages of the study, and the characteristics of the 

cases selected for the study. Conclusions from the research are an important part of the chapter. 

 

Research methods  

The following research methods were applied in this doctoral dissertation: 

− literature studies on innovation capacity, the space industry, financial instruments of 

the EU and ESA, as well as methods for measuring innovation capacity, in particular 

for small and medium-sized enterprises; 

− analysis of the research on the space industry, small and medium-sized enterprises 

in this industry and their activities under EU and ESA support programs, innovative 

activities of these enterprises, EU and ESA policies in the field of support for small 

and medium-sized enterprises, as well as the innovation, industrial and space policy 

of Poland and the EU; 

− an empirical study on the impact of EU and ESA financial instruments on the 

innovation capacity of SMEs in the space industry in Poland using the multiple case 

study method, as well as a questionnaire survey conducted among management staff 

and specialists of SMEs in the Polish space industry. 

 

Main results of the study 

The study was based on the assumption that financial instruments, in particular those 

offered by the EU and ESA, not only constitute the flow of funds between financing 

organizations and enterprises, but may generate a number of effects for these enterprises: in 

terms of financial, human, technological resources, concerning the organization of work and 

production methods, the ability to commercially use the results. 

The study confirmed that the use of ESA financial instruments affects all areas of the 

innovation capacity of enterprises identified by the author of this work, in particular: the area 

of resources (financial, human, technical), the area of innovative processes (sources of 

innovation, number of bonds, organization of the innovation process, innovation strategy, 



products) and dynamic capabilities (the methods of analyzing changes in the environment, 

readiness to change). However, they have a various influence on the factors classified within 

these areas. At the same time, the study showed that ESA's financial instruments are a basic 

tool for developing technological capabilities that are key to the space industry. EU financial 

instruments are complementary to ESA instruments, and their impact may be on the areas of 

building industry connections, raising the level of scientific excellence or using research results 

for the benefit of contemporary economic and social challenges. 

To sum up, the most important results of the study include: 

− the systematization of terminology related to the concept of the space industry's 

innovation capacity, including those related to innovation processes and the 

space activity itself; 

− presentation of the space industry innovation system in Poland, with particular 

regard to the role and importance of SMEs; 

− demonstrating the importance of external financing, in particular in the form of 

financial instruments of the European Space Agency for the development of the 

space industry in Poland; 

− developing a model for assessing the innovation capacity of SMEs in the space 

industry in Poland and verification of this model based on an empirical study 

using the multiple case study method. 

 

 

 

 

 


