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Preface

In the modern, open world economy, the category of competitive advantage gains 
a new and broader meaning in the context of enterprise development factors. 
Nowadays, not only global entities influence the competitive position of enter-
prises so far considered local but also local enterprises compete with each other 
on global markets. Price, production factor or remuneration based competition 
is no longer sufficient. Economic growth influences the general level of wealth 
and diversification of societies and the elimination of borders granted the econo-
my sufficient openness owning to the freedom of transfer of materials, finances, 
technologies and labour. In consequence, it is more and more difficult for enter-
prises to lower the prices of products they offer by simply using the variable cost 
decrease instruments. 

One of the most effective methods of competing between enterprises in the 
contemporary world is the creation and development of innovations mainly by 
transfer of improved products and processes on new marketing outlets. Due to 
the limited possibilities of innovation creation using the internal resources of 
organisations, it becomes necessary to draw upon the potentials offered by exter-
nal scientific and research centres. Despite the evident, multilateral benefits that 
can be gained owing to this type of knowledge transfer, many regions still witness 
considerable deficit when it comes to cooperation in this area. In this context one 
may even point out to the problem of significant alternative costs of unused com-
petitive advantages of enterprises that do not implement any innovation transfer 
processes with a view of improving their products and processes.

Most frequently this problem concerns developing regions (economies) where 
very often there is a discrepancy between the operational goals of enterprises and 
of scientific and research institutions. One of the ways of solving the problem 
of the lack of an effective innovation transfer mechanism is the active role of the 
‘third party’ as a kind of a liaison between the worlds of science and business. 
Most frequently the role of such a liaison between the business and the R&D 
sector is played by the self-government authorities of the voivodeship. They 
become a catalyst of innovative reactions in the knowledge transfer process. In 



12 Preface

the practice of Polish regions, it is the self-government that becomes an anima-
tor of various activities related to the preliminary communication in the area of 
science-business innovation transfer.

Owing to the project entitled ‘Effective Transfer of Knowledge from Science 
to Industry in the Opolskie Voivodeship’, the local self-government took the role 
of an initiator in this unique – so far – form. An exceptionally demanding and 
ambitious project – unique in Poland and innovative in our region – was pro-
posed. The project activities involved, on the one hand, employees of the largest 
academic schools in the region and, on the other hand, 200 regional enterprises 
selected in terms of the specific economic activity they conduct. It would not 
be anything extraordinary, were it not for the fact that the role of a catalyst of 
innovation transfer process in the region was also entrusted to a leading research 
centre from Germany – Mannheim University. The role of this institution was 
to develop and then implement a model of cooperation between scientific and 
business units in the context of actual economy of the Opolskie Voivodeship. 
In effect, we obtained a unique solution in terms of its form, which may have 
a significant impact on increasing the mutual confidence of each party to the 
knowledge transfer process. Considering the experience of the German universi-
ty as well as experts specialising in the implementation consulting, we may expect 
long-term and sustainable results of the project. In Germany, the cooperation 
between science and business has a long and exceptional tradition and consti-
tutes one of the main pillars in the construction of strong and stable economy. 
The use of some part of the set of innovation transfer instruments known and 
applied in Germany has resulted in an increase in the effectiveness of cooperation 
of enterprises with scientific and research institutes in the Opolskie voivodeship.

Polish economy, despite its relatively stable growth, does not fully utilise its 
potential when it comes to initiation and implementation of innovative solutions. 
One may not, therefore, speak of an effective and sustainable form of competing 
with other economies. The existing differences in the economic development 
levels in Poland result in the fact that the largest regions attract the strongest enti-
ties which are able to create an innovative environment of competitors and co-
operators on their own. In smaller regions, an important role in the construction 
of such a knowledge transfer friendly business support environment is played 
by the local self-government, which is also responsible for the animation of pro-
innovative activities. Consequently, one should analyse in detain the conditions 
and requirements influencing the cooperation between science and business at 
the regional level.

The purpose of these studies was to demonstrate the key role of dependen-
cies between efficient communication in the triangle: science-self-government-
business, and the pro-development strategies of enterprises and effectiveness of 
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implementation of innovative solutions in the regional transfer of knowledge. It 
becomes possible to prove that ever more stronger economic and technical inter-
dependencies between the parties to the regional knowledge transfer constitute 
a realistic effect of communication and cooperative efforts undertaken. Material 
proofs of cooperation under the knowledge transfer process rarely become visible 
in the initial stages of development of the regional knowledge transfer system. 
Therefore, each positive manifestation of changes in the mutual perception of 
the partner’s role in the development of one’s own entity should be identified as 
the effect of such cooperation at this stage of the regional innovation transfer 
system construction. 

The book comprises logically separated parts. In the first part, constituting 
an introduction into the problems of knowledge transfer at the regional level, the 
authors concentrated on the issues related to the modelling of mechanisms of 
cooperation that may be undertaken at the science-business interface. The arti-
cles contained in this part are cross-sectional in character and constitute a back-
ground for further matters related to the operationalization of knowledge trans-
fer cooperation. The problems dealt with in this part are of particular importance 
in terms of the future transformations of the Polish and world economy. Detailed 
analysis was made with reference to particular knowledge transfer process par-
ticipants and the role of selected stakeholders in the formation of a sustainable 
and durable development of regional economy. 

The problems discussed in the second part evolve around the operational 
(implementational) aspects of general assumptions of the regional knowledge 
transfer model. The efficiency and effectiveness of selected tools and methods of 
innovative solution transfer in regional conditions were identified and assessed. 
In the context of this project, this creates an important area of factor analysis 
in terms of significance when it comes to the joint creation of regional inno-
vative environment. The examples presented in this part often constitute best 
models that should be taken into consideration when aspiring to increase the 
mutual confidence of regional knowledge transfer system partners. This part also 
contains synthetic results of research into the innovative possibilities conducted 
in terms of identified enterprise cooperation needs. They provide an important 
proof of the correct conversion of model solutions into the practical application 
area in real economy. 

The third and last part presents practical examples of cooperation between 
particular knowledge transfer partners in the region under analysis. The pro-
innovation solutions presented by the authors constitute a mine of ideas that are 
executable and, very often, ready for implementation in the analysed enterprises. 
It should be stressed that the implementation of proposed and dedicated innova-
tive solutions by the enterprises under analysis is a proof that the criterion of 



14 Preface

economic effectiveness of the science-business cooperation has been fulfilled. It 
is not possible to implement the proposed innovative solutions on a permanent 
basis without any improvement of certain effectiveness ratios in the enterprises 
that made such implementations. 

Krzysztof Malik and Łukasz Dymek



C h a P t e r  1

assumption of the Science-Business Cooperation

1.1.  effective transfer of Knowledge from Science to Industry  
in the Opolskie Voivodeship – Synthesis of the Project 
action Plan
[Łukasz DYMEK, Małgorzata ADAMSKA]

Introduction

Effective transfer of knowledge is among the underlying drivers of economic 
development, which relies on the transfer of knowledge from science to business, 
providing the foundation for the processes of building the market competitive-
ness of enterprises. Innovative enterprises that cooperate with the scientific and 
research community create a dynamic regional business landscape. The aim of the 
study is to present the assumption of the action plan developed utilizing the expe-
rience amassed by the Polish side and the actions suggested by the project part-
ner, the University of Mannheim. The solutions developed were not a mandatory, 
imposed course of action, but merely guidelines and suggestions as to the method 
of establishing and maintaining cooperation within the scope of the transfer of 
knowledge from science to industry within the framework of the project. 

1.1.1. Preliminary project information 

The transfer of knowledge, commercialisation, and innovative solutions are the 
subject of many a lively discussion in the scientific and business circles, conduct-
ed on the regional, national, and international level, as part of numerous initia-
tives and projects (cf. Szewczuk-Stepień, Adamska 2012).
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By supporting and coordinating pro-innovative actions, regional institu-
tions promote efficient functioning of the regional innovation system, which 
is an instrument fostering regional competitiveness. Particular attention should 
be given to the support given by the regional institutions to the development of 
cooperation between science and business.

‘Effective Transfer of Knowledge from Science to Industry in the Opolskie 
Voivodeship’ is an international project combining the values of the research and 
the implementation. The main objective of the project was to the increase of inno-
vation in 200 enterprises through by developing proposals for innovative solutions. The 
main objective was pursued utilizing the experience, knowledge, and expertise of 
the German partners.

The project assumptions allowed for a proper implementation of the assump-
tions adopted in the triple helix of university-industry-government. The Univer-
sity element of the helix was represented by Polish universities: the University 
of Opole and the Opole University of Technology, and the German University  
of Mannheim. 

The universities of Opole are the core regional scientific and research centres, 
while the German university is a leading European centre for research on small 
and medium enterprises. The past experience of the German partner allowed us 
to use a number of well-tried methods of cooperation within the framework of 
the transfer of knowledge.

The government role is fulfilled by the Office of the Marshal, which has, for 
many years, acted as a key enabler of the development activities within the region. 

The business side was represented by regional enterprises that expressed their 
willingness to engage in innovation-related cooperation. It should be stressed it 
is not possible to speak of effective, mutually beneficial cooperation where the 
entities involved are not actually interested in the process. The businesses formed 
the crucial element of the structure, on which the success of project cooperation 
depended.

The caution shown in the past in approaching this type of relations between 
science and business was one of the main barriers that required overcoming 
already at the stage of recruitment of enterprises. To this end, the experience of 
the German partner was applied, as in Germany there are hardly any problems 
or reluctance in cooperation between science and business. In systems character-
ised by limited trust, the self-government authorities act as an excellent catalyst, 
equipped with the proper instruments with which to encourage the establishing 
and maintaining of innovative contacts. Nowadays it hardly needs stating that the 
best platform for the developed economies to compete are new, creative solutions 
that allow them to shape market attitudes, as opposed to the crippling battles to 
reduce prices of the production resources. The presented action plan anticipates 
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implementation of three steps leading from the recruitment to the proposals of 
innovative solution. The action plan should be treated as an indication of possible 
directions to follow, and not as a list of strictly defined procedures that need to be 
implemented in the course of cooperation with enterprises. 

1.1.2. terms and rules of cooperation 

The underlying assumption organising the cooperation between scientists and 
regional businesses was the adoption of written rules governing the mutual coop-
eration. The core rules include:
• confidentiality,
• honesty, 
• flexibility.

The project participants signed an agreement in which they undertook to 
observe the principles and rules of confidentiality deemed important by the 
other party. Regardless of the subject or scope of the issues addressed, the pro-
cedure covered special requirements submitted by parties, effective both during 
the period direct cooperation and after its completion. None of the parties could 
come away with the impression that the ethical principles of cooperation with 
regard to confidentiality have been compromised. 

It should also be stressed that honesty, which forms the basis for the proper 
relations between science and business was another, equally important element 
of cooperation. Open and honest approach was a pre-requisite when formulating 
conclusions about enterprises with which the research units were partnered, and 
about the opportunities and chances of such enterprises being presented with 
viable proposals for innovative solutions. The result was not always fully positive 
or possible to implement, however, the clear approach made it possible to avoid 
misunderstandings in the course of cooperation. 

All researchers were prepared and open to the possibility of modifications 
the concepts that, although considered to be the best path to success, for various 
reasons proved unacceptable to the enterprises. Seeing as every researcher was 
involved in cooperation with a greater number of enterprises, it was necessary to 
adopt an approach allowing for a possible utilization of solutions alternative to 
the one that was originally diagnosed. This was also dictated by the need to look 
for creative solutions that had not yet been identified by the entrepreneur, the 
employees, or the consulting firms. Finding an adequate innovative solution will 
be possible only if the resistance related to the conventional and stereotypical 
thinking is overcome. 
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In order to help the implementers choose the right approach to the project 
delivery, the so-called universal model of development was proposed. It is the 
approach developed within the framework of works on the ‘Regional Strategy 
for Entrepreneurship Stimulation 2013’. This type of approach made it possible 
to view cooperation as a long-term process resulting both in quality (the level 
of expectations met), and the scope understood here as the quantity/intensity  
of the undertaken development initiatives. 

1.1.3. Universal development model

Using the classic cycle of continuous improvement developed by W. Deming, 
subsequent stages of the cycle have been specified in detail, thus creating a system 
of continuous improvement.

This model has many variants, but the process approach to quality manage-
ment lists two innovation-driving strategies (cf. Kucińska-Landwójtowicz 2013, 
pp. 181–182):
• PDCA cycle – Plan, Do, Check, Act, 
• SDCA cycle – Standard, Do, Check, Act.

Figure 1. Classic Deming cycle

Legend: 
1 – Plan, 
2 – Do, 
3 – Check, 
4 – act.

14

3 2

Source: own studies on the basis: hamrol, & Mantura 2002, p. 93.

Repetition of the cycle causes quality of services provided and the catchment 
area to grow over time. 
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Figure 2. Resulting growth of service value over time

1

2

3

Source: own.

The following detailed stages can be identified:
• Planning:

– diagnosis,
– prognosis,
– resources and measures.

• Implementation:
– division of work,
– combining work,
– coordination and motivattion.

• Control:
– assessment standards and methods,
– measuring effectiveness,
– corrective actions.

• Improvement:
– defining strategic challenges,
– needs of existing and future customers,
– adjustment of business processes.

The crucial element, however, is the attention drawn to a number of condi-
tions that impact the character of changes taking place within the described sys-
tem. No actions taken, even if they are a fully practical implementation of the 
theoretical model of cooperation-based development, can ever be effective with-
out taking into consideration the regional or local circumstances.
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Figure 3. Characteristics of stages of action in a full Deming cycle

Legend: 
1.1 – Diagnosis,
1.2 – Prognosis,
1.3 – resources and measures,
2.1 – Division of work,
2.2 – Combining work,
2.3 – Coordination and motivation,
3.1 – assessment standards and methods,
3.2 – Measuring effectiveness,
3.3 – Corrective actions,
4.1 – Defining strategic challenges,
4.2 – Needs of existing and future customers,
4.3 – adjustment of business processes.
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Source: own.

1.1.4. Form of cooperation

The delivery of the project of cooperation with particular participants was dis-
tilled into three basic stages leading to the objective. At the same time, alongside 
the basic cooperation process, supporting processes were underway that culmi-
nated in an analysis of the results in terms of their compliance with the initial 
assumptions. 

Figure 4. Cooperation processes
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The basic process covered the identification of requirements for the establish-
ing of cooperation. It was the stage of recruitment of potential project partici-
pants. Interested enterprises expressed their readiness to cooperate. Following 
a verification of the correctness of the submitted applications, a ranking list was 
created, and the group of enterprises that showed the greatest commitment was 
covered by the supervision of the implementers. 

During the stage of cooperation with enterprises the university staff per-
formed a number of activities that enabled a correct diagnosis and determination 
of adequate support tools. Researchers could also use the help of a team of for-
eign experts appointed by the University of Mannheim. The foreign experts pro-
vided significant assistance in the delivery of more complex concepts that raised 
certain concerns. Using the help of the expert team was voluntary and depended 
solely on the specific character of individual problems. 

Cooperation with enterprises led to the development of innovative solu-
tion proposals. Such proposals did not have to be implemented, however, it was 
assumed that in many instances the implementation could proceed at the initia-
tive of the business, given that the developed proposals constitute real and viable 
solutions. 

1.1.5. Stages of cooperation

At the regional level, the support for the transfer of knowledge is to provide those 
who have knowledge and want to share with an avenue to pass it on to those in 
need of it. Important is the very fact of finding a suitable partner, establishing 
cooperation, and creating a good communication platform. It leads to the cre-
ation of solutions anticipated by both sides.

Step one: establishing cooperation
The procedure for establishing cooperation covered a number of forms of contact 
with potentially interested parties. Promotional activities continued until it was 
possible to carry out the selection, that is designate a group of participants that 
meet the quantity and the quality criteria. After the signing of the official coop-
eration agreements, the activities related to the substantive cooperation could be 
initiated. 

Step two: cooperation with enterprises
Within the framework of cooperation with enterprises, the researchers used a vari-
ety of work methods, as well as a number of support tools. The main body of the 
work was performed remotely, which does not, however, entail that no diagnostic 
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activities were necessary at the entrepreneurs’ premises of the entrepreneur. Remote 
work is an expression of the trust in human capital manifested by the shift in the 
understanding of the process of work, its organisation, and delivery. A new way 
of communication between employees and managers allows for, and even necessi-
tates, a greater degree of delegation of powers, motivating to do autonomous work, 
and initiate efforts. By focusing on the objective at hand, result-oriented employ-
ees develop competencies sought in every work system, such as: entrepreneurship, 
taking initiative, willingness to face new challenges, innovativeness, self-improve-
ment and the ability to work autonomously (Adamska 2014, p. 25). Remote work 
may be performed using a computer (etc. e-mail), telephone, or other communica-
tion platforms (videoconferences, on-line forms, chats, etc.).

During the first meeting (the opening meeting) at the premises of the enter-
prise, a survey was conducted to supplement the knowledge obtained using the 
recruitment questionnaire.

The diagnostic survey was developed by the staff of the University of 
Mannheim and later discussed and fine-tuned by the researchers of the Opole 
universities. The questions covered by the survey helped to systemise the knowl-
edge and properly conduct the analysis necessary at the stage of looking for pro-
posals of innovative solutions.

Another solution proposed in the course of cooperation was the PipelinePlan-
ner data aggregation and analysis platform. It is a specialist tool that supports the 
management of development and research projects used in Germany, predomi-
nantly by the chemical industry. A suitable modification of the platform was pre-
pared to meet the needs of this project, enabling the aggregation and storage of 
information on the progress of works delivered within the enterprises. Owing to 
the use of the PipelinePlanner, all project participants could obtain information 
on the progress of works carried out by other team members and the projects 
delivered by them at respective enterprises. It enabled the creation of a sort of 
a ‘network of experts’, as well as the transfer of knowledge within the scientific 
community. It constituted added value for the enterprises, which, by cooperating 
with just one university staff member had access to broader resources of knowl-
edge and intellectual potential of the remaining team members.

Regardless of the type and nature of the economic activity pursued, it was 
possible to determine, at every enterprise, the most characteristic stages of the 
search for innovative solutions. The proposed procedure takes into consideration 
the universal approach which, depending on the scale, scope, and profile, differed 
somewhat for individual entities. 

Diagnosis was the first actual substantive stage of the established cooperation. 
The related research involved obtaining information on the potential of the enter-
prise (strengths and weaknesses), and an analysis of its environment. With respect 
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to the environment it was pointed out that particular attention should be devoted 
to the customers (their preferences, expectations), and the competition (current 
and future development plans). Identification of the enterprise’s potential made 
it possible to move further to more advance research and analyses consisting in 
the identification of the key resources relating to: materials, technology, equipment, 
systems, and services. Appropriate analysis of the enterprise’s resources resulted 
in the identification of the possibility of innovation. It was the moment in which 
knowledge merged with the results of previously acquired data on the customers, 
the environment, and the competition. The scenario anticipated that at this point 
first inspirations should emerge, making it possible to grasp solutions that have 
never before been utilized by the enterprise. Naturally, usually the first attempts at 
a comprehensive identification of everything that the entrepreneur is ready and will-
ing to implement prove ineffective. Therefore, and also in cases where no solution is 
presented, it is proposed that the analysis of resources be repeated until successful.

It was also assumed that the proposed innovative solutions will be accepted 
by the enterprises regardless of the time when its full implementation would be 
possible.

Step three: the proposed innovative solution 
Coming as a direct result of the cooperation on the project was the development 
of innovative solutions that will confirm the effectiveness of the efforts in the area 
of cooperation between science and business. The adopted concept definitions 
refer to those proposed in the Oslo Manual (Oslo Manual 2005), which provides 
a comprehensive study containing the information necessary for the diagnosis 
and measurement of the innovativeness of enterprises, or even whole economies. 
Despite numerous critical voices pointing out inconsistencies or non-compliance 
with the results of the international research, it appears that at the present there 
exists no other more objective study on the subject. Consequently, the definition 
adopted for the purposes of the project is that innovation is the implementation 
of a new or significantly improved product (good or service) or process, a new 
marketing method, or a new organisational method in business practices, work-
place organisation, or external relations. 

On this basis we can distinguish between four basic types of innovative solu-
tions (Oslo Manual 2005): 

Product innovation is the introduction of a good or service that is new or 
significantly improved with respect to its characteristics or intended uses. This 
includes significant improvements in technical specifications, components 
and materials, incorporated software, user friendliness, or other functional 
characteristics.
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Figure 5.  Model of actions in the course of cooperation within the scope  
of effective transfer of knowledge from science to industry
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Process innovation is the implementation of a new or significantly improved 
production or delivery method. This includes significant changes in techniques, 
equipment and/or software.

 Marketing innovation is the implementation of a new marketing method 
involving significant changes in product design or packaging, product placement, 
product promotion, or pricing. 

Organisational innovation is the implementation of a new organizational 
method in the firm’s business practices, workplace organisation or external 
relations. 

Summary

The basic factor that determines the dynamic of the regional development is the 
innovation ability of enterprises. Innovation should be understood as the ability 
and motivation of enterprises to continuously seek and utilize in practice the 
results of scientific research, new ideas, and inventions. Innovation is understood 
also as the improvement and development of the existing production technolo-
gies, operational technologies, and technologies related to the service industry, 
introduction of new organisational and management solutions, improvement 
and development of infrastructure (National Strategic Reference Framework 
2007–2013, 2011, p. 36). 

Focusing on all of the above types of innovation allows for a designation of 
areas in which the previously analysed resources find their particular application. 
The proper implementation of this plan is the ability to use alternative solutions 
with respect of the various types of innovation. 
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1.2.  higher education Facilities as Catalysts for Local  
and regional Development 
[Diana ROKITA-POSKART]

Introduction

The processes of local and regional development are determined by a whole 
spectrum of exogenous or endogenous drivers. The exogenous drivers cited in 
the literature as having the greatest significance include the inflow of investment 
capital, or the external demand for products or services produced in the region 
(Jastrzębska, & Lechwar 2009, p. 7). However, in addition to the above-listed 
exogenous conditions of development, more and more frequently emphasis is 
placed on the growing significance of endogenous drivers (Gorzelak 2000, p. 100; 
Hełpa-Liszkowska 2012, p. 88; Heffner, & Solga 2008, pp. 3–9). Undoubtedly, 
included in this group of drivers is the very fact of the existence of higher edu-
cation facilities located locally or regionally, which can play a major role in the 
economic development and are increasingly more often treated as key actors of 
the local social and economic scene, exerting strong impact on their environment 
and stimulating its growth. Higher education facilities can impact the function-
ing and the development of the local and regional economy on many levels. On 
the one hand, they provide foundations for and shape the development of the 
local and regional knowledge-based economy. As such, they can become the cen-
tres for the poles of technological progress and business development. On the 
other hand, the functioning of higher education facilities within the region can 
have a significant impact on other spheres as well, namely, the local and regional 
labour market and the market of goods and services.

This paper aims to reflect on the problem of the impact of higher education 
facilities on the local and regional economy on the basis of selected research 
results, but primarily relying on the reports on the impact of the higher education 
facilities on their environment, especially those published in the United States, 
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which fairly often use the input-output analysis to present the general conse-
quences of the functioning of the higher education facilities within the social 
and economic environment. 

The paper comprises five parts. The first part presents arguments supporting 
the substantial role of the higher education facilities as accelerators of econo-
my based on knowledge and on the transfer of knowledge and technology. The 
second part presents an analysis of the role of the universities and other higher 
education facilities in the process of encouraging entrepreneurship, including 
the absorption of investments and broadly understood business. The remaining 
parts attempt to demonstrate the impact that the higher education facilities have 
on the goods and services market, thus determining the development of the local 
and regional economy. The paper ends with a summary that attempts to answer 
the question of whether indeed the very fact of higher education facilities being 
located within the local or regional economy can stimulate its growth. 

1.2.1.  higher education facilities as generators of the transfer  
of knowledge and technology 

The local and regional development is, to a certain degree, determined by vari-
ables such as the transfer of knowledge or cooperation between entrepreneurs 
and academic institutions which, in highly developed economies, provide the 
foundations for the development of innovativeness of enterprises operation in 
the region (Olechnicka, Pander, Płoszaj, & Wojnar 2010, p. 16; Dominik 2013, 
pp. 9–49; Klemens 2012, p. 42; Zygmunt 2014, pp. 9–11). In this context, atten-
tion should be drawn to the significance of expanding the catalogue of functions 
played by higher education facilities, beyond the traditionally ascribed education  
of human capital (Olechnicka, Pander, Płoszaj, & Wojnar 2010, p. 15; Bercovitz,  
& Feldmann 2006, pp. 175–178). The local and regional development is also stim-
ulated by other functions performed by the higher education facilities, including 
the creation of science and technology parks and business incubators. The factors 
contributing to the local and regional development include also the transfer of 
technologies from science to business, also through the creation of start-ups and 
spin-offs formed to commercialise useful scientific research (Szewczuk-Stępień 
2011, pp. 27–37). Such enterprises generate development at high technology cen-
tres (Dorfman 1993, pp. 299–316; Segal Quince & Partner 1985; Parker, & Zilber-
man 1993, pp. 87–99).

Confirmation of the impact of the higher education facilities and of the trans-
fer of knowledge and technology resulting from their existence on the local and 
regional development is provided by numerous publications presenting examples 
and results of research related to the impact of higher education facilities on 
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their environment. One of them is the analysis performed by the authors of The 
Economic Impact of the University of Arkansas (The Economic Impact of the 
University of Arkansas 2010), which demonstrates that, as the region’s flagship 
university, the University of Arkansas creates intellectual potential that serves as 
a foundation for innovative processes, while simultaneously impacting the devel-
opment of economy based on knowledge. One of the arguments raised in sup-
port of the process of technology flow from science to business is the existence 
of a number of research and development institutions, including the Arkansas 
Research and Technology Park, which, by utilizing the research potential of the 
University, facilitates the establishing of collaboration with enterprises by stimu-
lating their growth. Still another is the fact that education is provided to students 
who, by participating over the course of their studies in initiatives and research 
projects, have the opportunity to acquire hands-on knowledge, and later on apply 
it in their professional careers after graduating with a university degree (The Eco-
nomic Impact of the University of Arkansas 2010). 

One more example of the impact that higher education facilities exert through 
the transfer of knowledge is the Boston Metropolitan Area, which is home to 
eight universities1 perceived as the primary driver of the local development. The 
report emphasises that the universities create in the region the infrastructure 
needed for the transfer of knowledge and innovation, and that one of the decisive 
drivers enabling effective transfer of knowledge and technology is the strong col-
laboration between universities, enterprises, and numerous business environment 
institutions, as a result of which the Boston Metropolitan Area is considered to 
be one of the leading centres of research and transfer of knowledge in the US. The 
transfer of knowledge and technology is possible also owing to the involvement 
of students and alumni in research conducted at universities, and through the 
creation of spin-offs. As it turns out, the highest number of spin-offs has been 
created by the employees of the Massachusetts Institute of Technology (Engines 
of Economic Growth 2003). 

Yet another example of the impact of the transfer of technology on the devel-
opment of the local and regional economy in the US is the Research Triangle 
Park, created in 1959 to reverse the brain drain of educated graduates leaving uni-
versities located in the region for other strong economic centres. Currently it is 
one of the largest technological parks in the northern part of the US, and home 
to over 170 companies employing approx. 45 thousand people. The operation of 
the technological park is based on the close collaboration between three research 

1 Boston College, Boston University, Brandeis University, Harvard University, Massachusetts 
Institution of Technology (MIT), Northeastern University, Tufts University and University of Mas-
sachusetts Boston.
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universities: Duke University, University of North Carolina and North Carolina 
State University, and the transfer of knowledge and technology between them 
(Link, & Scott 2003, pp. 167–177).

1.2.2.  role of higher education facilities in developing 
entrepreneurship

The location of a higher education facility may power the local and regional devel-
opment also in the sense that such a development might be driven by enterprises 
that locate their factors of production in the direct proximity of higher educa-
tion facilities because of the access to qualified graduates and academic staff, or 
the access to the laboratory facilities (Malecki 1985, pp. 345–367; Johnson 1984,  
p. 32). Moreover, the existence of institutions that collaborate with higher educa-
tion facilities is a factor driving the creation of, and the location of new enterpris-
es. On the one hand, one of the major reasons for basing a business near an aca-
demic centre is the access to qualified university graduates (Rees, & Stafford 1986, 
pp. 23–50; Malecki 1985, pp. 345–367, Rola bezpośrednich inwestycji zagranicznych 
2011, p. 114; Margrath 1985, p. 7). On the other hand, locating enterprises near 
academic centres may follow from the availability of the research and develop-
ment potential or access to infrastructure and research results (Rees, & Stafford 
1986, pp. 23–50; Rola bezpośrednich inwestycji zagranicznych 2011, p. 114; Coffey,  
& Polese, pp. 597–611). Finally, the local and regional economic activity, which 
is the engine of development, may be affected by many new enterprises being 
created by students, alumni, and the academic staff, or by the higher consumer 
demand determined by the very fact of students studying at an academic centre 
and the consumer expenses related thereto2. 

An excellent example confirming the substantial impact of higher education 
facilities on the regional development is the high business activity rate among 
many Stanford University graduates in California, USA. The studies show that 
39 thousand companies have been created that are linked to Stanford, of which  
18 thousand created by Stanford alumni are located in the state of California, 
generating over USD 1.27 trillion annual revenue, and employing more than  
3 million people (Eesley, & Miller 2012, p. 7).

Another place with a concentration of high-tech companies linked directly 
to the close proximity of another higher education facility – the Massachusetts 
Institute of Technology (MIT), is the Boston area. Already in the 1960s there 

2 This type of research concerning the impact of students on the economic situation of the 
Opole academic centre is carried out in Opole by the author of this paper. The research is conducted 
under the patronage of the Mayor of the City of Opole. 
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were an estimated 200 companies operating in that area solely because of the close 
proximity of MIT, with several dozen others created as spin-offs (Dorfman 1993, 
pp. 299–316; Parker, & Zilberman 1993, pp. 87–99). Moreover, at the beginning of 
the 21st century, the Boston Metropolitan Area alone was home to 112 compa-
nies that had been started with technologies licensed by the research universities 
in the Boston Metropolitan Area, generating a revenue of USD 1.4 billion over 
a period of only five years (Engines of Economic Growth 2003, pp. 50–65). 

The impact of the higher education facilities on the development of entrepre-
neurship is demonstrated also by another, this time European, analysis of the 
impact of the University of Cambridge, UK. As demonstrated, over the period of 
just one decade, the University spawned 355 high-tech companies (Segal Quince 
& Partners 1985), while more than 70 spin-off companies have been created in 
direct proximity of the University (www.ox.ac.uk).

1.2.3.  Impact of higher education facilities on the local  
and regional labour market

The presence of higher education facilities in the region is also the source of 
other significant ramifications for the social and economic environment and, 
consequently, the local and regional labour market. This impact is felt on several 
levels. Firstly, higher education facilities employ academics, teaching employees, 
and administrative staff, thus increasing the local and regional employment rates. 
Secondly, persons employed by the higher education facilities generate additional 
multiplier effects by spending a portion of their income on the local and regional 
market of goods and services, contributing to the maintenance of the existing or 
the creation of new jobs in the region (Rokita-Poskart 2015). Moreover, or perhaps 
first and foremost, the higher education facilities educate students who, as gradu-
ates, after completing their studies can remain in the region and find employment 
in companies that utilize their knowledge gained during the period of studies. 

The first possible impact of the higher education facilities on the local and 
regional labour market is the very fact of their existence as economic entities 
that create jobs on the local or regional market. It is reported that the universities 
located in the Boston Metropolitan Area employ over 50 thousand people, nearly 
as many as corporations in the financial, insurance, and trade sector (Engines 
of Economic Growth 2003, pp. 69–74). Analysing the impact of another high-
er education facility on the labour market, a different example can be given  
– that of the University of Missouri, which is one of the largest employers in the 
region, employing a total of approx. 24 thousand people. The number of people 
employed by the school, including consultants and temporary employees, makes 
the University the second largest non-government employer in the region, equal 
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nearly to such private corporations as Boeing or Schnucks, which operate on the 
regional market (Kaufman, Kalaitzandonakes, & Johnson 2008). 

The impact of the higher education facilities on the local labour market takes 
not only a direct, but also indirect form, through the consumption expenditure 
of their employees. This way, the existing jobs are maintained or new ones are 
created on the local market, thus creating the so-called income multiplier effects 
(Rokita-Poskart 2015). An example showing that employees of higher education 
facilities create income multiplier effects is the spending of the employees of James 
Madison University in Rockingham County, USA, a school employing approx.  
3 thousand people. Totalling at an estimated $96 million of annual consumption 
expenditure, the spending of the university employees has likely contributed to 
the maintaining of a substantial number of jobs in enterprises that cater to their 
broadly understood consumer needs (DeHart 2006, p. 5). The impact of spending 
by the university employees on the local labour market is further confirmed by the 
results of the impact analysis prepared for Claremont Graduate University in Cal-
ifornia, USA. It demonstrates that about 230 employees generate annual consumer 
spending of approx. $2 million, affecting the functioning of the enterprises on the 
local market, and thereby influencing the employment in enterprises (Steinacker 
2005, pp. 1161–1175). Still another analysis of the impact exerted by a higher edu-
cation facility located in East Virginia, USA provides estimates showing that over 
7 thousand employees can spend as much as approx. $200 million annually, gener-
ating strong income multiplier effects (Fowler, & Fuller 2005, p. 4). 

This type of estimation of the income multiplier effects was attempted also 
in Poland, and the Opole academic centre can be used as an example. It has been 
estimated that, by spending approx. PLN 85 million annually, a total of approx. 
2.4 thousand employees of the public higher education facilities located in Opole 
likely contribute to the maintenance of approx. 220–240 jobs on the local labour 
market (Rokita-Poskart 2015). 

The special role of higher education facilities in the local and regional devel-
opment can be observed in the crucial process of creation of the human capital. 
Higher education facilities ensure a supply of qualified graduates who, after they 
have completed their studies, can find employment on the local or regional mar-
ket, thus contributing to its development. 

A good example of the role played by the higher education facilities in the 
shaping of the human capital are the universities in the Boston Metropolitan 
Area, which grant nearly 32 thousand degrees annually, providing a stream of 
highly-qualified employees who can find jobs on the local market. Approximate-
ly 310 thousand of the alumni of the universities in the Boston Metropolitan 
Area live in the region, accounting for 30% of all residents in the region who have 
a higher education degree (Engines of Economic Growth 2003, pp. 50–65). 
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1.2.4.  Impact of higher education facilities on the development  
of the local and regional market of goods and services 

Finally, it must be pointed out that the presence of higher education facilities in 
the social and economic environment can drive the local and regional develop-
ment in the sense that the schools function as economic entities which, by virtue 
of their existence, themselves generate demand for goods and services that is sat-
isfied by the local and regional enterprises. 

An excellent example of the scale of the impact of higher education facilities 
on the market of goods and services are the universities in the Boston Metro-
politan Area. Every year, the eight universities that function in that area spend 
millions of dollars on the development of school infrastructure alone, engaging 
companies operating on the local and regional market (Engines of Economic 
Growth 2003, pp. 74–79) 

Still another example testifying to the viability of the impact of the universi-
ties on the revenues of local enterprises is the University of Arkansas. The uni-
versity generates local and regional demand through annual university related 
expenditures of approx. $56 million, thus determining the functioning of many 
enterprises that satisfy the university’s demand (The Economic Impact of the 
University of Arkansas 2010, p. 64).

Substantial university related expenditures exceeding $60 million a year are 
also made by Norfolk State University, providing a source of revenue for local and 
regional suppliers (Brood 2004, p. 13)

Through the reported and satisfied demand for goods and services, higher 
education facilities generate value added in the regional economy of Australia. 
An example of this is Charles Sturt University which, through the purchase of 
goods and services, generated $223 million in value added (Economic Impact of 
Charles Sturt University).

Summary 

There is no doubt that by virtue of their very existence, higher education facilities 
impact their social and economic environment, although not all of them auto-
matically become drivers of local and regional development. The paper focuses 
on the presentation of the results of the university impact reports published in 
the US by selected universities that generate value added for the local and region-
al economy. The analysis covered four aspects of the development-related impact 
of higher education facilities. 

The first was the impact of the universities and other higher education facili-
ties on the transfer of knowledge and technology. Using information provided 
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in the said publications, it has been demonstrated that the transfer of knowledge 
and technology made possible by higher education facilities, to enterprises and 
institutions operating in their environment, is one of the more crucial determi-
nants of the local and regional development. 

It must be stressed, however, that the fact of existence of universities in a busi-
ness environment alone is not always a sufficient foundation for development. 
In order for the transfer of technology to foster the local and regional growth 
several important criteria must be met. First of all, it is necessary to overcome 
institutional and bureaucratic barriers and push through the fossilised thinking 
of enterprises about universities as institutions. Successful process of effective 
transfer of knowledge and technology requires participation of the existing or 
newly-created units and business environment institutions such as technology 
parks or business incubators (Bradley, Hayter, & Link 2013, pp. 15–52). It is also 
worth stressing that the role of the transfer of knowledge and technology will 
depend on the educational and scientific profile of the higher education facility, 
but also on the ability and the willingness of the local economic actors to cooper-
ate with a higher education facility. Undoubtedly, the transfer of knowledge will 
also depend on the potential, willingness, and the enterprises’ ability to absorb 
new ideas and innovation (Florida, & Cohen 1999, pp. 20–24).

A second aspect of the analysis covered the impact of higher education facili-
ties on the location of enterprises that can become drives of the local and regional 
economic growth In this case it has also been demonstrated that enterprises fre-
quently locate their factors of production in direct proximity of higher education 
facilities because of the access to research results, laboratories, and availability 
of highly-skilled employees. In this case too it is worth remembering that the 
presence of higher education facilities does not always bear an impact on the 
location of enterprises. Higher education facilities being a factor decisive in the 
absorption by the region of new investments and enterprises proves true far more 
often for prestigious universities and technical schools with extensive research 
and development facilities, often located in strong metropolitan areas. It may be 
directly related to the fact that investments are located with a view to easy access 
to much bigger ready markets or, sometimes, because of the close proximity of 
administration offices and central institutions. 

Another issue analysed in this paper is the impact of higher education facili-
ties on the development of the local and regional labour market. Here too the 
impact exerted by higher education facilities proved multidirectional. Firstly, 
the impact of higher education facilities on the labour market manifests itself 
in the fact that they employ scientists, researchers, and administrative staff. Sec-
ondly, the impact of higher education facilities on the local and regional labour 
is also indirect – through their employees, who, by spending their income on the 
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local and regional market, contribute to the maintenance and creation of jobs in 
enterprises that cater to the consumer demand of such employees. Thirdly, higher 
education facilities educate students who, after graduation, increase the regional 
demographic resources and the labour force, and can find employment in enter-
prises operating within the local and regional economy. However, whether the 
alumni choose to remain in the region after graduation will depend on several 
major factors. One of the most important is the ability of the local and regional 
labour market to absorb highly-skilled work force. The ability to absorb gradu-
ates is undoubtedly lower in weaker regions located on the peripheries or out-
side of metropolitan areas, which are home to less prestigious higher education 
facilities, and where the labour market situation is slightly worse. On the other 
hand, labour markets in strong academic centres, often located near metropo-
lises, usually have a much greater ability to absorb university graduates. In the 
latter case – that of strong academic centres – the ability to drive development 
through absorption of university graduates is much stronger, which leads to the 
strengthening of the growth potential through the expansion of the demographic 
resources and the labour force.

The final way in which higher education facilities can spawn the local and 
regional development discussed in the paper is their demand for goods and ser-
vices, satisfied to a large degree by local and regional enterprises. Spending related 
to the day-to-day operation of higher education facilities or to investment expen-
ditures allows enterprises to operate in the local or regional environment. Here 
again the possible impact on the development of the local and regional market of 
goods and services depends on what part of the demand is satisfied by enterprises 
operating in the direct proximity of higher education facilities, and what by busi-
ness from outside the region. It is clear that when local and regional enterprises 
are engaged to satisfy the demand from higher education facilities, the impact 
they have on the local and regional development will be far greater. 

To sum up the discussion of the role played by higher education facilities in 
the context of the local and regional development, it is worth emphasising that 
the role of the higher education facilities in driving the development varies con-
siderably. Naturally, the role and the strength of impact of robust academic centres 
functioning within metropolitan areas differ from that of local academic centres 
(Ponikowski 2009, p. 169). Undoubtedly, the impact that higher education facili-
ties have on the local and regional development depends also on their place in the 
local and regional economy, as it may determine their leading or complementary 
role in the development. As observed by H. Ponikowski quoting R. Florida, ‘uni-
versity is a necessary, but insufficient component of successful regional economic 
development’ (Ponikowski 2009, p. 178) and by W.M. Gaczek, ‘academic centre, 
even of supra-regional or international role, will not be a sufficient driver of 
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urban development’ (Gaczek 2006, p. 7). Nevertheless, the studies analysing the 
impact of American universities presented in this paper demonstrate that higher 
education facilities can stimulate local and regional development. Best examples 
that support this proposition are the Silicon Valley with Stanford University and 
the Boston Metropolitan Area with eight universities, including the Massachu-
setts Institute of Technology.
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1.3.  Innovation and Pro-Innovation activities as the Direction  
of Development for Modern enterprises
[Anna JASIŃSKA-BILICZAK]

Introduction 

Change is an inherent attribute of innovation. Starting with the Schumpeter’s 
concept, according to which invention is the basis for innovation (Schumpeter 
1960, p. 140), and taking into account the fact that the ability of an enterprise to 
create and implement innovation touches on various economic and social spheres 
(Antoszkiewicz 2008, p. 10), enterprises can be identified as natural creators of 
pro-innovation attitudes.
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Innovative projects are, during a certain phase in the development of enter-
prises, a stage in their evolution, driven by their developmental maturity and 
management responsibility.

This paper aims to present the nature of innovation and its significance for 
the development of enterprises, as well as the consequences brought about by 
changes effected through the development and implementation of innovative 
projects. 

1.3.1. the nature of innovation in enterprises

The basis for the discussion on innovation, innovative activities or innovative-
ness of enterprises is the concept proposed by Schumpeter, who divided the 
innovation process into three distinct phases, namely: the invention that forms 
the basis for innovation, the innovation, and the diffusion, that is imitation. He 
defined invention as a new combination of the existing knowledge, and inno-
vation as a result of entrepreneurship constituting a creative pioneering process 
(Schumpeter 1960, p. 143).

Innovation may be defined in a variety of ways, by emphasising a number 
of different paths and areas of impact. Irrespective of the understanding of the 
definition of the concept of ‘innovation’, there is no doubt that it remains an 
increasingly more important instrument for the economy, the region, and the 
enterprises (Jasińska-Biliczak 2014, p. 138). 

The evolution of the definition of innovation can be observed in both the eco-
nomic theory and practice. Technological aspects and structuring of operations, 
so strongly emphasised in the past, are no longer stressed to the same degree in 
modern definitions. There is, however, a growing awareness of the significance of 
organisational innovation, which important given that organisation is one of the 
decisive factors in the implementation of technical innovations (Edquist et al. 
2001, p. 47).

The literature on innovation indicates certain factors as attributes of innova-
tiveness and innovative activities. Such factors include the sector in which the 
enterprise operates, its size, R&D expenditures, investment level, software, organ-
isational culture, organisational structure or organisational climate (Nawrocka 
2012, p. 428). Factors listed as having an impact on the level of innovativeness of 
enterprises include also change management, implementation of new technolo-
gies, managerial willingness to implement innovation, or the impact of the envi-
ronment on the enterprises (Świadek 2010, p. 22 et seq.). At the same time, in the 
research on the qualities of innovative enterprises the key role in the creation of 
innovative potential is ascribed to enterprises with the most rapid increase in 
value. Such enterprises are known as gazelles. They rise well above the industry 
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average, contributing to the creation of new jobs, which, given their high level 
of innovativeness, translates into the growth of competitiveness of the regions 
(Zygmunt, & Szewczyk 2014, pp. 35-41).

It should be stressed that innovation is not a one-way process driven by scien-
tific development alone, but rather it is interactive in nature and includes a strong 
element of feedback. It can be characterised as a process of cumulative knowl-
edge aggregation that remains largely outside of formal research and development 
activities, in which organisational aspects play a key role. In accordance with the 
system model, not only is the innovation process impacted by the research and 
development activities, but the reverse is also true, i.e. the R&D activities are at 
times impacted by the innovation process (Żukowska 2010, p. 47). 

1.3.2. Pro-innovation activities of enterprises

Innovation is born of creative ideas that, over time, are translated into inventions, 
product, services, processes, and methods. There is no innovation without cre-
ativity. The latter consists in the creation of links (Janasz 2012, p. 60). In terms of 
the sustainable growth, innovativeness consists chiefly in defining areas that offer 
previously unobserved or unnoticed opportunities, e.g. satisfying the needs of 
customers, environmental protection, or support for social causes. It is a chance 
for new business opportunities that will, at the same time, have a positive impact 
on the perception of the organisation by the environment: both internally and 
externally (Klemens 2014, p. 78).

Similarly as in the case of innovation, there is no single, uniform, precise and 
commonly accepted definition of innovativeness.

Quoting the views expressed in the literature, the innovation potential is 
defined as the ability to create, diffuse, and consume innovation by an entity. How-
ever, it bears emphasising that innovations include not only hi-tech inventions, 
but also new objects, processes, methods of organisation related to the daily life 
(Guzik 2004, pp. 33–36). Various studies offer different assessments of the domi-
nants of the innovation potential. Some refer to the internal innovative potential 
and access to external sources of innovation. ‘The internal innovation potential 
(of the organisation) consists of the staff (their knowledge and experience, skills 
and qualifications and the manner of management of the available resources, 
information management), research and development (separate &D units, R&D 
works, contracted works, etc.), and technology (computers and ICT technology, 
machines and equipment, and how modern such machines and equipment are). 
In terms of the sustainable growth, innovativeness consists chiefly in defining 
areas that offer previously unobserved or unnoticed opportunities, e.g. satisfying 
the needs of customers, environmental protection, or support for social causes. 
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It is a chance for new business opportunities that will, at the same time, have 
a positive impact on the perception of the organisation by the environment: both 
internally and externally. External innovation sources include primarily higher 
education institutions (Klemens) and research and development units, but also 
competitive businesses or recipients/suppliers (Żołnierski 2005, p. 6). 

Looking at the practical areas, it could be pointed out that the Innovative 
Economy Operational Programme understands innovation as an implementa-
tion of new things into the economic practice. It means an introduction of a new 
or a significantly improved solution in respect of a product (good or service) or 
process, marketing, or organisation. Innovation defined as such is not objective 
but relative, in relation to a specific enterprise, which, by implementing an inno-
vation, becomes – for a given time – an innovative firm (POIG 2007). On the 
other hand, the main objective of the Smart Growth 2014–2020 Operational Pro-
gramme is the improvement of the innovativeness of the Polish economy, to be 
achieved primarily through increased R&D expenditure of enterprises. Actions 
taken under the programme will concentrate mainly on the strengthening of 
links between business and science, and thus on the increasing of the degree  
of commercialisation of R&D results and their practical application in the econ-
omy, and on the support of the innovativeness of enterprises (POIR 2015).

Innovativeness of enterprises is also understood as the ability of the enterpris-
es to create and implement innovation and the actual ability to introduce new or 
modernized products, new or changed technological or organisational and tech-
nical processes (Oslo Manual 2005, p. 49).

The European Union stresses the role of innovation in economic develop-
ment and competitiveness. Consequently, innovativeness is one of the topics of 
the Europe 2020 strategy, which covers three mutually reinforcing priorities: 
• smart growth: developing an economy based on knowledge and innovation, 
• sustainable growth: promoting a more resource efficient, greener, and more 

competitive economy, 
• inclusive growth: fostering a high-employment economy delivering social, 

economic and territorial cohesion (Europe 2020, p. 5).

Looking at the policy of growth of innovativeness and competitiveness of the 
small and medium enterprises sector a note should be made of the ‘Small Busi-
ness Act for Europe’ that is an instrument promoting competitiveness and entre-
preneurship in this sector, both within and without the single market. A repeat 
analysis of this programme will intensify the implementation of the activities 
that are related to it (in particular the think small first principle), and adjust it to 
the ‘Europe 2020’ strategy, proposing new activities in areas such as the interna-
tionalization of this significant sector of the economy.
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The levels of innovativeness of individual EU Member States in 2014 are illus-
trated by the chart below.

Figure 6. EU Member States’ innovation performance in 2014
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Source: Innovation Union Scoreboard 2014, european Commission, 2014, p. 5. 

 
In the implementation of the Community policy Poland introduced the 

Strategy for Economic Innovation and Efficiency ‘Dynamic Poland 2020’, the 
main objective of which is the creation of a highly competitive economy (innova-
tive and effective) based on knowledge and cooperation. This objective will be 
achieved through the following specific objectives:
1) adjusting the regulatory and financial environment to suit the needs of inno-

vative and effective economy,
2) stimulating innovativeness through increased effectiveness of knowledge and 

work,
3) increasing the effectiveness of use of natural resources and raw materials,
4) increased internationalisation of the Polish economy (Innovation Strategy,  

p. 4).

Changes in the innovation performance of EU Member States over the recent 
years is illustrated by the chart below.

Taking into consideration the growing innovation performance of individual 
EU Member States, and consequently of the EU economy as a whole, the role of 
small and medium enterprises in the Community’s pro-innovation policy needs 
to be pointed out. Recognizing the importance of this sector for the economy, 
the European Union undertook a number of measures intended to strengthen its 
position on the market. Ultimately, such measures were to result in the small and 
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medium enterprises benefitting, to the fullest extent possible, from the globalisa-
tion process and the creation of a single European market through a system of 
economic information, promotion of cooperation between enterprises, financial 
assistance, and other initiatives (Krzemień et al. 2004, p. 35).

Figure 7.  EU Member States’ innovation performance between 2006 and 2013

Source: Innovation Union Scoreboard 2014, european Commission, 2014, p. 21.

The implementation of the policy of growth and improved competitiveness 
resulted in the creation of new opportunities for entrepreneurship, in particular 
for the small and medium enterprises sector. Financial and competitive pressure, 
increasing flexibility and dynamics of operation of enterprises, or the creation of 
mutually beneficial economic links are not only drivers that increase innovative-
ness, but also factors that improve the chances of success of innovative activities. 

1.3.3. Innovation as a determinant the development of enterprises

In innovative economy active market players must not only demonstrate entre-
preneurial attitudes, but also innovative entrepreneurship.

The significance of innovation for the economic activities stems from the key 
role played by innovations in the competitive struggle. As a source of changes 
in the level of differentiation of products and manufacturing costs, innovations 
bring about changes in product competitiveness. This in turn means that various 
market actors compete using various types of innovation:
1) radical and incremental innovations (also by being active in different seg-

ments of incremental innovation, reflecting various level of knowledge),
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2) product innovations (competing through product differentiation) and pro-
cess innovations (by decreasing the manufacturing costs in order to lower the 
prices or increase profits),

3) marketing, financial, organisational innovations (Wziątek-Kubiak et al. 2009, 
p. 55).

In order to survive on the market enterprises need to continuously expand 
their operations. Only by doing so will they be able to better meet the needs of 
the customers and mitigate the risk of losses (Janasz 2005, p. 23). 

This approach enables the identification of innovative processes that occur 
within enterprises, known also as the successful innovation management models 
(Tidd et al. 2001, p. 52–59), in which the following basic phases of the innovation 
process can be determined:
1) scanning phase,
2) strategy phase,
3) resource phase,
4) implementation phase,
5) learning and re-innovation phase. 

The enterprises should, therefore, plan and implement innovation in a con-
tinuous manner, with consideration being given to the functional areas of their 
operations, while at the same time adjusting the level of innovation to suit their 
own needs and the requirements imposed by the environment.

Failure to undertake innovative activities, on the other hand, results in 
decreased effectiveness of the operations of enterprises.

Innovative activities of enterprises include, therefore, research activities as 
well as planning, financial (investment), technical, or organisational activities, 
and innovative enterprises engage, often parallely, in activities in the area of R&D, 
process planning, investment, implementation of product and/or service innova-
tions. Consequently, the innovation activities can have a threefold effect for an 
enterprise:
1) activities successful in leading up to the implementation of a new innovation,
2) ongoing activities that are in progress but have not yet reached implementa-

tion,
3) activities aborted before the implementation of the innovation (Oslo Manual 

2005, p. 22). 

Since change is inherent in innovation, changes will also accompany the 
increasing competitiveness of the economy. It can be unequivocally stated that 
innovation activities of enterprises can be defined as deliberate, intentional, and 
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planned, and in consequence leading to a competitive advantage of enterprises 
and, in macro scale, to economic growth. However in order for such changes to 
actually take place, certain actions are required, such as R&D expenditure, com-
mercialization, or transfer of technology. 

Summary 

The question of innovation and innovativeness of enterprises is related to the 
development of competitive, knowledge-based economy. Enterprises that adopt 
innovative approach to their operations stand out as having an internal potential 
based on the existing resources used in a deliberate and planned manner, follow-
ing identified processes, generating the greatest achievable effect with the least 
commitment possible. 

The sector of small and medium enterprises should remain a special area of 
economic innovativeness. As its primary characteristic is the strong flexibility 
in adjusting to the ever-changing market conditions, it has a decisive impact on 
the economic development of the EU Member States. It is also the sector that is 
crucial for the competitiveness of the EU economy on the international market.

When discussing innovations and their impact on the development of enter-
prises it is worth quoting Mansfield, who said that ‘Research and Development 
in itself has no value, it needs to be linked to the market. Innovative enterprises 
are not necessarily those with the best technological results, but those that know 
the market.’ (Mansfield 1975, p. 179). 

A factor that played a crucial role in the process of releasing of the Commu-
nity’s innovative potential have been the pro-innovation policies addressed to 
enterprises both at the Community level and at the level of individual Member 
States.
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1.4.  Impact of Social Capital and Networking  
on the Development of Innovation in enterprises
[Brygida KLEMENS]

Introduction

The concepts of networks, clusters, innovations or the social capitals have pen-
etrated and become successfully rooted in the contemporary scientific language. 
They come as a result of an attempt at describing the social, entrepreneurial, or 
technological changes taking place in the new reality. These concepts are inter-
disciplinary in nature, and as such are of interest to various branches of science, 
including economics, management, political science, sociology, psychology or 
anthropology. At the same time they mutually affect each other, generating a syn-
ergy effect.

This paper addresses the question of the impact of an adequate level of social 
capital and cooperation networks on the development and diffusion of innova-
tion among members of this type of structures. The paper has been divided into 
four parts. The first provides an attempt at an analysis of the phenomenon of 
cooperation networks, including cluster structures, in terms of the complexity  
of the definition of the concept and the factors influencing the development of 
the network. The second part presents an analysis of the concept of social capital, 
underlines the multiple understandings of this phenomenon and its meaning for 
the development of modern partner and network relations in business. It discuss-
es also the negative consequences of too close a network of social relations and 
obligations for the development of entrepreneurship. Part three is devoted to the 
complex concept of innovation and its different perceptions by various authors. 
Part four deals with the advantages that can be achieved by network members, 
cluster networks included, owing to the appropriate quality of the social capital. 
Emphasis was placed on the benefits related to the increased possibility of inno-
vations in enterprises that form the network. 
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1.4.1. Networks – cooperation networks – cluster structures

A significant source of competitive advantage of enterprises is their ability to coop-
erate and build network relations. Cooperation should not, however, be limited to 
relations with the customers, but also include external entities such as suppliers, 
competitors, business partners, business environment institutions, or R&D units. 

It is believed that the precursor of network relations was Castells, who stated 
that contemporary economy was global, information-driven and organised into 
a network, and the basis for its functioning in the contemporary world resulted 
from social, economic, and technological changes (Rózga Luter 2004, p. 30). He 
proposed that a new kind of society – a network society – was taking shape (Cas-
tells 2007, p. 267). 

The network is defined as long-term cooperation relations established by 
equal partners, in an environment of mutual understanding and trust (Szczepa-
niak 2014, p. 158, Koschatzky et al. 2001, p. 5). It can be understood as a sys-
tem consisting of elements and the connections between them, characterised by 
a flow of information and shared actions undertaken by all or only some of the 
links – depending on the needs (Szczapaniak 2014, p. 158).

Business relations network is understood as the entirety of contacts and inter-
actions of an enterprise with the environment (Anderson et al. 1994, pp. 1–15). 
Networks include interdependent elements such as actors (entities), resources, 
and activities (Todeva 2006). Therefore, it can be said that the network of a given 
enterprise covers the total number of its interrelated links, constituted by enti-
ties intentionally named by the enterprise as influencing (directly or indirectly)  
its situation and operations, it being understood that it concerns a long-term 
partner approach that goes beyond the framework of individual transactions 
(Ratajczak-Mrozek and Herbeć 2014, p. 30, see: Blankenburg 1995, p. 377).

Contemporary economy is becoming a network economy, in which the pres-
ence and the quality of relations have an impact on the creation, transfer, and uti-
lization of knowledge in innovations. Cooperation networks are created in order 
to facilitate the transfer and development of knowledge, innovation skills, and to 
respond to the market changes. Nowadays, it is the ability to absorb and utilize 
knowledge drawn from outside of the enterprise that becomes the crucial factor 
in the long-term growth of a company’s innovativeness. Diffusion, on the other 
hand, is stronger and more effective in cooperation networks.

Put differently, a cooperation network is a specific form of relations between 
economic actors based on interdependencies, cooperation, and trust. Its members 
include both enterprises and non-commercial institutions: scientific, administra-
tive and other types of units. A cooperation network is not limited by a specific 
number of members, geographical coverage, or a prescribed organisational or 
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legal form. The foundations of every cooperation network are good communica-
tion and partnership between its participants. The process of building en effec-
tive cooperation network requires active involvement of its members.

A characteristic form of cooperation networks are clusters, which are distin-
guished by their spatial concentration and strong cooperation links, which allows 
for the creation of the social capital. Clusters have been analysed in-depth in the 
literature, also by the author (cf. Heffner, & Klemens 2006, pp. 237–252; Hef-
fner, & Klemens 2011a, pp. 193–208; Heffner, & Klemens 2012; Klemens 2011,  
pp. 210–221; Klemens 2014, pp. 41–48; Klemens, & Derlukiewicz 2014). 

There are many definitions of clusters, and the works of authors such as  
M. E. Porter, M. J. Enright, O. Sölvell, G. Lindqvist, C. Ketels, Cook are often 
cited. Enterprises in cluster structures cooperate with each other, with research 
and development institutions, and other organisations located in various places, 
but they remain a part of the local network, which allows them to integrate, but 
also to cooperate locally (Ferreira, & Estevao 2009).

Generally, ever since Porter’s publication in 1998, cluster structures have been 
treated by scientists and political decision-makers as a panacea for a number 
of economic and social problems, which has not turned out to be entirely so. 
A large percentage of cluster structures were created as a result of implementation 
of development programmes, and a similarly large percentage of such structures 
failed to survive past the first several years of operation. Despite the fact that in 
the recent years the interest in clusters has waned, it can be assumed that at the 
dawn of a new programming period this type of structures will reactivate, or start 
to multiply (Heffner, & Klemens 2011, pp. 111–129).

1.4.2.  Social capital and its significance for the functioning  
of networks

One of the main factors influencing the correct functioning of networks is the 
social capital. The literature does not yield a single definition of the social capi-
tal, which is a consequence of the fact that it is an interdisciplinary concept. It 
may be understood as a network of contacts, acquaintances, links, affiliations 
with organisations or associations, that provides an entity with better opportuni-
ties of obtaining other, socially valued resources, e.g. wealth, power, prestige, etc. 
(Sztompka 2006, p. 368). The concept of the social capital first appeared in the 
literature in the 1960s, introduced by G. Homans, who defined it as social norms 
responsible for inspiring trust among people (Matusiak 2008, p. 166).

The classic authors addressing the question of the social capital are, primar-
ily: J. Coleman, F. Fukuyama, and R. Putnam. They understand the social capi-
tal as the readiness and the ability of people to cooperate within various types 
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of social groups, in order to pursue various types of interests (Matusiak 2008,  
p. 166), highlighting the importance of the networks, norms, and trust (cf. Cole-
man 1988, Putnam 1993). Social capital is perceived as an important element 
of economic development, primarily due to the fact that it supports economic 
competitiveness through, among other things, creation and strengthening of 
new and more effective relations; creation and transfer of knowledge and inno-
vation, and acquiring skills that are unique to a given local environment (Fuku-
yama 1997, p. 397). 

According to P. Bourdieu, the social capital may be understood as a resource 
associated being a member of a group that provides each of its members with 
support in the form of a collectively held capital, trustworthiness that gives them 
access to credit in the broadest sense of the word (Bourdieu 1985, see: Matusiak 
2008, p. 166). Networks, norms, and social trust facilitate the coordination and 
cooperation for the purpose of achieving common benefits (cf. Cohen, & Prusak 
2001, p. 3).

The social capital may also be understood as a network of informal personal 
contacts that enable the exchange of experiences and economically significant 
information, or the creation of opportunities for establishing additional coopera-
tion between companies (Grosse 2002, pp. 25–48). According to J. Stachowicz, 
‘the social capital is a system of processes that transform the region’s intellectual 
capital into added value in the region’ (Stachowicz 2004, p. 5). Within this mean-
ing, the social capital becomes the driving force that shapes the effectiveness and 
the networks of relations in the process of formation of entrepreneurial behav-
iours and of the effective delivery of regional programmes.

The main function of the social capital on the local level is the reduction of 
uncertainty in the social and economic life, and in undertaking and pursuing 
economic activity (Kenc 2015, p. 152).

Many authors, Coleman, Putnam, and Fukuyama included, emphasise the 
role of trust in the shaping of the social capital. There is a mutual correlation, 
as the processes of knowledge exchange and of learning depend on the devel-
opment of strong bonds between the network members. However, in order for 
strong bonds to be developed, there needs to be a sufficiently high level of trust 
between the network members. 

It is assumed that the development of trust, and thus the initiation of the pro-
cess of creation and diffusion of knowledge, depends on the combination of the 
following factors (Bendkowski 2014, pp. 41–44): social support, cooperation, free-
dom of action, resistance to change, and communication.

The role of trust and social capital grows in significance in the context of 
the development of modern partner and network relations in business and 
of an environment fostering entrepreneurship. The social capital quality is 
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decisive for the frequency with which commercial agreements are violated, how 
far one’s employees or partners can be relied on, how honest and efficient the 
local administration is (Podstawy strategii... 2003, p. 168). Social capital remains 
important even in the face of radical IT and communication changes. The basis 
for reaching understanding with other businesses continues to be the trust 
between particular members of such organisations (cf. Klemens, Wzmacnianie 
kapitału społecznego... 2014, p. 78). It is even believed that the social capital is 
the ‘missing ingredient’ in successful practice that economics cannot explain 
(Pasimeni 2007, p. 3). 

It is worth remembering, however, that social capital is not always positive-
ly associated in business. In his research on the possible negative consequences 
of the social capital R. Putnam divided it into two groups: bonding capital and 
bridging capital (Klimczak 2005, p. 18). The bonding capital creates strong bonds 
between people who know each other, e.g. family members or friends. It may, 
however, impose a forced loyalty that is unwelcome by some, and be a source of 
socially adverse practices, such as nepotism, mafia, cronyism (Kaźmierczak 2007, 
p. 57). The bridging capital, on the other hand, refers to the links between people 
who do not know each other, and who differ from each other. It is believed to 
expand the access to the exchange of resources circulating within the networks 
(Kenc 2015, p. 151–152).

It is assumed, therefore, that too close a network of social relations and sub-
stantial social obligations, reinforced by the feeling of loyalty, may hinder entre-
preneurship and have a worse effect on the dynamic of the economic growth 
than a looser social cooperation. The advantage of weaker social relations may be 
their greater flexibility, ability to more effectively adjust to new situations, and 
to introduce production and organisational innovation (Grosse 2002, p. 25–48). 
Therefore, the development of the social capital should be stimulated and sup-
ported, bearing in mind, however, that is should have the right strength, so as not 
to distort its underlying idea.

1.4.3. Innovations – reflections on the definitions 

It is believed that today we live in the age of innovation, and for companies ‘not 
to innovate is to die’ (Freeman, & Soete 2003, p. 30). The phenomenon of innova-
tion is associated with the concept of change, novelty, reform, or an idea perceived 
as new. Innovation is perceived as a variety of facts, processes or phenomena of 
technical, organisational, social or psychological nature. 

The concept of innovation was introduced into the literature by J.A. Schum-
peter, who provides a very broad definition of innovation (Mazur-Wierzbicka 
2015, p. 98). It refers to the possibility of ‘creating new or improving the existing 
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products and their marketing, providing new methods of production or sales, 
creating a new market, opening new sources of supply or new forms of produc-
tion organisation’ (Wójtowicz 2006, p. 17, Schumpeter 1960, p. 104). In this sense 
innovations are a unique change. O’Sullivan proposes a definition of innovation 
that emphasises its creative aspects and the impact on the growth of knowledge 
within an organisation (O’Sullivan 2009).

It is indicated that innovations need not be technical in nature, or even take 
a material form, but rather that they can concern the so-called soft issues, e.g. 
marketing or organisational issues that permeate all areas of operations of an 
enterprise (cf. Drucker 2004). It can even be pointed out that innovations can be 
divided into technological (relating to products and production processes), and 
non-technological (relating to organisation and marketing).

The Oslo Manual provides a division into four types of innovation (Oslo 
Manual 2005, pp. 48–49):
• product innovation (introduction by an enterprise of a new or significantly 

improved product),
• process innovation (introduction in an enterprise of new or significantly 

improved production methods),
• organisational innovation (implementation of a new organisational method 

in business, workplace, new methods of cooperation with suppliers, new pro-
cedures and regulations),

• marketing innovation (change of the marketing strategy and of instruments 
used to influence the market).

As observed by Czubała, it was only in the 21st century, in the third edition 
of the Oslo Manual, that the need for introducing the category of marketing and 
organisational innovations was recognized (Czubała 2015, p. 37), as previously 
only product and process innovations were listed.

In economic terms, innovation should be understood as efficient implementa-
tion and effective practical utilization of new solutions, bearing in mind that it 
covers a variety of events, including those of technical, organisational, or finan-
cial and economic character (Adamska 2013, p. 37). 

Every innovation comes either as a response to the needs of the market, or 
a consequence of knowledge resources in a given area (Baruk 2006). When look-
ing for an idea for product, marketing, or organisational innovations, particularly 
significant role is ascribed to internal resources of enterprises, and especially to 
the creativity, knowledge and commitment of the personnel, the development- 
and change-oriented leadership, and the management system in place at the 
firm (Kucińska-Landwójtowicz 2013, p. 181). Indeed, the literature emphasises 
such attributes of contemporary innovations as knowledge, partnership, and 
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networking in the generation, adaptation and implementation of new solutions 
(O’Sullivan, & Dooley 2009, pp. 47–51).

Nowadays, the importance of innovation is great, as innovations are frequent-
ly treated as fundamental drivers of development and growth of competitiveness 
not only of enterprises, but regions as well. It is assumed that innovativeness of 
enterprises has a substantial impact on the regional development. Similarly, the 
innovative activities of enterprises can, to a great extent, depend on the region’s 
ability to transfer knowledge, develop the R&D sector, and provide support for 
innovative initiatives (Zygmunt J. 2013, p. 129, & Zygmunt A. 2014, pp. 13–14). 
Innovations are a unique and increasingly more important instrument of pro-
moting regional development through support for the operating enterprises 
(Jasińska-Biliczak 2014, p. 136).

Innovation does not, however, cover undertakings that ‘do not yield results 
in the shorter or longer perspective, or, if results are temporarily yielded, have 
an adverse effect on the work conditions or the natural environment – causing 
their degradation’ (Berliński 2003, p. 17), or that reduce the quality of life of the 
population.

Initially the process of innovation management was perceived as linear, with 
subsequent phases following in succession, and the key role played by the research 
and development activities taking place within the enterprise (Leszczyński et al. 
2014, p. 47). The model proposed by Urban and Hauser may be given as an exam-
ple of this approach (Urban, Hauser 1993). However factors like development of 
information and communication technologies, outsourcing of research or its glo-
balisation have made it impossible for organisations to acquire new knowledge 
while remaining in isolation. This has led to the creation of a model of open inno-
vations in which, in addition to own research and development activities, a signifi-
cant role is given to the relations and connection with other entities (Chesbrough 
2003). This means that it is the established relations, which strengthen the compet-
itiveness of the organisation through access to knowledge held by external entities, 
including competitors, suppliers, customers, and higher education institutions, 
that have become the source of innovation (Leszczyński et al. 2013). Therefore, it 
should be acknowledged that not all innovation is achieved through research and 
development, but frequently new ideas come as a result of the pursuit of the core 
business of enterprises, especially in the case of incremental innovation.

Broadly understood innovativeness came into true prominence at the begin-
ning of the 21st century. The documents of the new EU financial perspective 
2014–2020 place a particular emphasis on the importance of innovation for the 
economic development (cf. Klemens 2012, pp. 25–32; Klemens 2014a, pp. 41–48). 
Demographic issues are also not without significance (cf. Szczygielski 2014, 
pp. 95–104). The latest research by Deloitte shows that the generation entering 
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the market, born after 1983, known as the Millennials, considers it important 
to maintain the balance between their private and professional life and to have 
the opportunity for self-fulfilment and engaging in challenging work (Deloitte 
Report 2014). They are happy to work on a task basis, do remote work or work 
flexible hours, remaining in constant communication with each other, paying 
close attention to the level of innovativeness of their future employer, or the 
social responsibility aspects (cf. Nowakowska 2014, p. 164). 

It is assumed that isolated entities cannot are incapable of creating innova-
tion on their own, and therefore it becomes necessary to ensure conditions fos-
tering the growth of partnerships and networks of connections. Additionally, it 
is important to support the cooperation between entities operating in the same 
industry or complementary industries, to deliver more ambitious or larger-scale 
projects (Szewczuk-Stępień 2014, p. 174). In other words, cooperation networks, 
including cluster structures, are becoming an important driver creating condi-
tions for the generation and diffusion of innovation.

1.4.4.  Benefits from participation in networks in the context  
of innovation and social capital 

The transfer of knowledge and innovation plays a crucial role in business relation 
networks, and, conversely, the functioning of cooperation networks with strong 
social capital generates very good conditions for the creation and diffusion of 
knowledge and innovation. Therefore, the benefits that the organisations can 
reap through active participation in networks and ensuring appropriate level of 
social capital are worth pointing out.

Belonging to a network and the advantages tied to a specific relation give 
organisations access to resources that would not be available through traditional 
market participation. Such benefits include access to knowledge and innovation, 
current information about the market and business partners, or projects that can 
be delivered3. However, the scale of benefits depends on a number of factors, such 

3 E.g. the membership benefits derived by the members of Izba Gospodarcza ‘Śląsk’ (cham-
ber of commerce), which functions as the office for the Silesian Wood Cluster, include: receiving 
information about domestic and foreign programmes and funds for the support of entrepreneurship 
development; participation in trainings and workshops on subjects that reflect the current needs of 
the member companies; free legal advice concerning national and international law; searching for 
free trainings on a specific topic delivered within the Opolskie Voivodeship; promotion member 
companies through recommendation to the members of the Chamber and external companies, thus 
creating a cooperation network; information about new members sent to all members; cooperation 
with domestic and foreign companies; possibility of cooperation with foreign chambers of industry 
and commerce and institutions for economic development and promotion; economic and labour 
mediations. Source: http://igsilesia.pl/korzysci-z-czlonkostwa.html (access on 8 April 2015).
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as the level of network development, strength of the cooperation relations, qual-
ity of social capital, mutual trust, or sheer willingness to cooperate.

It is important to understand that the success of any form of cooperation 
is a derivative of trust. As observed by Anderson and Narus, there exists a close 
connection between cooperation and trust: effective cooperation leads to greater 
trust, which in turn leads to deeper commitment to cooperation in the future, 
and strengthens the bond between partners (Anderson, & Narus 1990, pp. 42–58). 
Engaging in a variety of shared activities provides the opportunity to learn more 
about the partners and anticipate their behaviour in different market situations. 
Mutual trust minimizes the risk of unethical actions, thus reducing the risk 
of costly legislative mechanisms e.g. in the case of a failure to pay or provide 
a service.

Partner business relations should be maintained with care, as the risk of fail-
ure of such relations and of incurring increased transactional costs is fairly high: 
the literature describes over 70 factors that increase it (Światowiec-Szczepańska 
2012, p. 133). 

Cooperation within a network yields another benefit, referred to as the rela-
tional rent, the presence of which depends on a number of factors, including the 
exchange of knowledge or combining rare resources and skills in order to work 
together on developing unique products (Kachniewska 2014, p. 15). Still another 
benefit of the relational rent is the commitment of the partners and the active 
sharing of knowledge and experience, or even gaining prestige and recognition 
for professionalism.

Market changes force enterprises to re-orient their business and customer 
relations. It turns out that greater benefits are achieved by shifting from com-
petition to cooperation. Nowadays product and service users stop being merely 
consumers of what is on offer on the market, and become partners that co-create 
the value of enterprises. At the same time businesses set new goals for themselves, 
including: customer retention, building long-term customer relation (occasion-
ally also an informal one), winning the trust and loyalty of customers, and mak-
ing them a part of the value creation chain. Customers are growing increasingly 
more active in comparing their experiences; they share opinions on products 
and the quality of service – with no small role played by the social media and 
online discussion forums – and at the same time formulate new expectations 
regarding the market offer, and thus play an active part in creating new products  
(cf. Kachniewska 2014, p. 14). 

Members of cooperation networks achieve measurable benefits, including: 
cost reduction, improved utilization of market opportunities, access to resources, 
including the knowledge and experience of partners, increased innovativeness 
of the enterprise and its products, stronger bargaining position towards other 
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parties (such as suppliers, recipients), reduced operational risk, economies of 
specialization or economies of scale, and an increased market reach (Ratajczak-
Mrozek 2012, pp. 37–41).

Network structures, including clusters, support innovations within a given 
area, as new work systems are created organically within them. Through natural 
selection, the activities that do not carry a competitive advantage are not imple-
mented. As the creation and implementation of innovation is cost-intensive and 
risk-related, enterprises mitigate the risk by acting together or through access to 
a pool of material, capital, or human resources. Because of the spatial proximity, 
the costs of transfer of knowledge and innovation are reduced, which enables the 
delivery of further innovative projects (cf. Godlewska 2014, p. 50). For entrepre-
neurs, shared development of innovation reduces the risk of failure or of wrong 
assumptions, facilitates the access to new markets, technologies and business 
partners, allows for broader marketing actions, reduces costs, shortens the time 
to market, and helps complement the skills and resources. It is possible only if 
there is an appropriate level of social capital, and especially trust and the will-
ingness to share knowledge in order to generate synergy for all participants of 
a network relation.

Enterprises that operate within networks, and in particular in clusters, 
strengthen their innovativeness, and may derive additional benefits (Anderson, 
& Rosenkopf 2004, p. 312) that may include the creation of permanent relations 
with external sources of innovation, or absorption of ideas and concepts that 
inspire new solutions.

Great role in creating innovativeness in networks, in particular cluster-like net-
works, where geographical proximity allows for a special type of dependency and 
direct relations with other entities, is played by informal contacts. They enable 
access to the so-called tacit knowledge and innovative thought. Very often such 
informal channels of distribution of information, knowledge, and innovation, 
and consequently their pace of diffusion, determine the competitive advantage 
of a particular network. 

Despite the fact that the literature emphasises the aspect of diffusion and 
transfer of knowledge across a variety of networks, it should be remembered 
that the entire tacit knowledge of an enterprise will probably not be revealed or 
will be revealed to a slight degree only (Klemens, Koncepcja klastrów... 2014, p. 42). 
Network members will share knowledge to the extent to which it does not pose 
a threat to the operation of their enterprise, but create opportunities for achiev-
ing further benefits. 
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Summary

The importance of cooperation networks and of the appropriate quality of social 
capital in the development of innovation in enterprises that operate within this 
type of structures cannot be overestimated. The key role in the process is played 
by cluster structures, which in particular create conditions for the tightening of 
formal and informal bonds. It is assumed that isolated enterprises (especially 
from the SME sector) are incapable of creating innovation on their own, and 
therefore it is important to create conditions for partnerships to emerge. Collab-
oration between entrepreneurs within networks generates a number of benefits, 
including those connected to the transfer of knowledge, experience and informa-
tion, which has an impact on the generation and transfer of innovation. In order, 
however, to fully utilize the advantages offered by networks, consideration must 
be given to the vital role played by the commitment to the functioning of the 
structure, openness to its other members, and the possibility of collaboration, 
as well as the mutual trust that is built over time. Trust and social capital gain 
importance in the context of building modern partner and network relations, 
as cooperation relies on trust between specific members of the organisation. The 
benefits achieved by the members of the network include: cost reduction, access 
to resources (including knowledge), greater bargaining power, reduced operation-
al risk, greater market reach. Equally important is the opportunity to create and 
implement innovation, and essentially the reduction of costs and risk of such 
activities: since the network members participate in the costs of such activities 
and together have broader knowledge than any one entrepreneur. Spatial prox-
imity enables reduction of the costs of transfer of innovation, which may lead 
to the delivery of further innovative projects. However, it is also important to 
understand that networks, including cluster networks, only create conditions for 
such benefits to be achieved, but cannot be treated as a panacea for financial or 
organisational problems. 
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1.5.  application of Controlling tools to enhance the Innovation 
Potential of enterprises
[Aleksandra ZYGMUNT]

Introduction

Globalisation processes taking place in the modern economies, coupled with the 
turbulent nature of the environment and the pressure to increase competitive-
ness, bring into relief the need for a continuous improvement of the innovation 
potential. This phenomenon is particularly noticeable at the regional and local 
level, as the regional development relies on the continuing capacity for generating 
innovation. In this context, the innovativeness of enterprises in particular plays 
a major role.

The complexity of the environment in which enterprises operate, and the fact 
that they must respond to myriad signals that affect the achievement of their 
goals and their innovation potential, encourages enterprises to seek tools that 
support the management process and enhance their innovativeness. Therefore, it 
is appropriate to initiate reflections on this subject.

The fundamental aim of this paper is to assess the use of the controlling 
instruments as tools that support the enhancement of the innovation potential 
of enterprises. Particular attention in this context was devoted to the Balanced 
Scorecard, Early Warning System, budgeting, and cost analysis.

1.5.1. Innovativeness, innovation potential vs. innovations drivers

Innovativeness is the key determinant of regional development. By virtue of its 
nature, it strengthens the regional competitiveness, which, given the changes tak-
ing place in the global economy, rises in significance. It is a priority of the Euro-
pean Union, which is reflected in particular by the stress placed on innovative-
ness in the Europe 2020 strategy.

Analysis of the literature reveals the lack of a uniform definition of innova-
tiveness. It is assumed that innovativeness is the ability to continuously seek, 
implement, and diffuse innovation (Pomykalski 2001, p. 18). In this aspect, the 
ability to implement innovation in particular is brought to the fore (Bal-Woźniak 
2012, p. 22). This ability encompasses a number of dimensions, including the 
perception of the region as a whole, or the focus on the businesses that operate 
within a given area. In this scope, major role is played by the innovativeness of 
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enterprises, a quality that can have a significant impact on the regional develop-
ment (Zygmunt J. 2013, p. 129).

Attention should be drawn to the multi-faceted nature of innovativeness, as 
it is said to cover a number of functions. Innovativeness can be treated as (Bal-
Woźniak 2012, pp. 43–65):
• a measure of efficiency of an economic system,
• basis for developing the competitive position of enterprises,
• a strategic resource of an enterprise,
• a major component of the intellectual capital of an enterprise.

The ability to implement innovation manifests itself directly in the innovation 
potential, which in turn is treated as a major component of endogenous drivers of 
regional development (Brol [in:] Strahl (ed.) 2006, p. 16). This potential is presented 
as a unique resource of capacities, powers, innovation abilities, and the efficiency 
of the organisation in the area of creating, implementing, and managing innova-
tions (Janasz, & Kozioł-Nadolna 2011, p. 53). In this aspect, the role of the self-
government administration in ensuring conditions fostering the development and 
support of enterprises as the key component of the growth of the region’s innova-
tion potential should be highlighted (Makieła 2013, p. 14). It is equally important 
that conditions be created for the transfer of knowledge as the key component 
in the building of a competitive advantage (Klemens 2013, pp. 63–72; Jasińska-
Biliczak 2014, pp. 119–124: Szewczuk-Stępień 2014, pp. 173–184).

The innovation potential depends on a number of factors referred to as the 
innovation drivers. The analysis performed reveals that numerous classifications 
of innovation drivers have been provided, especially as regards the contents of 
the groups they comprise. The fundamental systemization of the innovation 
potential determinants relies on the division into the internal and the external 
(Jasiński, & Ciborowski (ed.) 2012, p. 44; Piątkowski, & Sankowski 2001, pp. 8–9). 
Internal driers include the endogenous ability of the enterprises to create innova-
tion, whereas the external ones are treated as the exogenous components of the 
enterprise’s environment.

The internal determinants of innovation potential include, primarily 
(Wiśniewska, & Janasz (ed.) 2012, pp. 97–104; Janasz, & Kozioł-Nadolna 2011, 
pp. 60–76):
• the accumulated store of scientific and technical knowledge of an enterprise 

along with the ability to enhance it, which is primarily related to the inten-
sity of research and development activities and to the ensuring of technical 
potential used to design and experiment, as well as to the effectiveness of the 
marketing tools that allow for a quick recognition of the customer needs in 
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order for the enterprise to adjust itself to the changes taking place in its exter-
nal environment;

• accumulated human capital resources (qualifications, experience of the 
employees) and the ability to enhance its innovation potential through appro-
priate selection of employees, adequate personnel incentive programme (with 
particular emphasis on remuneration and promotions), the aim of which is to 
enhance the interest in innovation in all services within the enterprise and to 
minimize the impact of the resistance to change on the enterprise’s innova-
tion potential;

• organisational culture manifesting itself in particular in orientation towards 
to changes that improve the enterprises’ innovation potential;

• organisational resources, including the such key components as efficient man-
agement system, high qualifications of the managerial staff, ability to use the 
innovation potential of subordinates, optimal organisational links, and effec-
tive flow of information within the enterprise;

• financial resources of an enterprises determining its risk-taking capacity and 
the ability to utilize (and enhance) the enterprise’s innovation potential.

It is worth mentioning that because of their unique character, internal driv-
ers of the innovation potential can take the form of the so-called direct or indi-
rect drivers. Direct drivers are the innovation resources that have a direct impact 
on innovation (including human capital resources, knowledge resources, and 
organisational resources), whereas indirect determinants have a bearing on 
the innovation potential (e.g. financial resources) (Wziątek-Kubiak (ed.) 2011,  
pp. 82–83).

External determinants of innovation potential delineate the enterprise’s abil-
ity to innovate by correctly responding to the changes taking place in the external 
environment. Out of the numerous external drivers, particular attention should 
be paid to (Janasz, & Kozioł-Nadolna 2011, pp. 60–76; Wiśniewska, & Janasz (ed.) 
2012, pp. 97–104; Kasprzak, & Pelc 2012, pp. 121–126):
• macroeconomic drivers and legal regulations that are also related to the coun-

try’s innovation policy;
• country’s educational system, including the trainings system;
• system of scientific and technical institutions that generate the innovation 

potential, and the absorption of their resources by enterprises;
• technology transfer determinants;
• sector and market drivers, including the product life cycle and the strength 

of the innovation potential of the recipients, suppliers, and competitors, who 
stimulate innovative behaviours of an enterprise.
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1.5.2.  the nature of controlling as a supra-functional  
management instrument

The turbulent nature of the modern environment forces enterprises into using 
multidimensional tools that enable them to quickly respond to the changes tak-
ing place around them. Experience shows that key role within this scope may 
be played by the controlling tools that can be used to support the management 
process in a changing environment, and to maintain the competitive advan-
tage, which may translate into the enhancement of the enterprise’s innovation 
potential.

At its core, controlling is a ‘supra-functional management tool that takes the 
form of a control process oriented towards achieving the enterprise’s financial 
result through planning, control and reporting’ (Vollmuth 2007, p. 15). The result 
of this process is the improvement of the internal processes and mitigation of the 
impact of any external threats. For that reason, it appears that the use of control-
ling tools is crucial for the strengthening of the innovation potential of enter-
prises. The analyses performed, based on the vast experience of the Author, show 
that within this context, excellent result are obtained through the application of 
tools employed by both, the strategic controlling geared towards supporting the 
enterprise in the implementation of long-term objectives, and the operational 
controlling focused on regulating the internal processed within the enterprise. In 
this respect particular importance should be ascribed to the Balanced Scorecard, 
Early Warning System, budgeting, and cost analysis.

1.5.3.  Balanced Scorecard and early Warning System  
as strategic controlling tools supporting the innovation 
potential of enterprises

An undeniable value of the Balanced Scorecard (BSC), as a tool that enhances 
the enterprise’s innovation potential, is that it enables the balancing of various 
areas of operations of the enterprise, which is manifested as a network of causal-
ity links that allow for the assessment of the degree of strategy implementation. 
The BSC, which ‘translates an organization’s mission and strategy into a com-
prehensive set of performance measures that provides the framework for a strate-
gic measurement and management system’ (Kaplan, Norton 2006, p. 99), allows 
the enterprise to focus on the key processes and drivers of success. Moreover, by 
using the Balanced Scorecard, it is possible to align the goals of the employees 
with the goals of the enterprise, as well as to signal the changes in the external 
environment of the enterprise that might affect the achievement of the targets 
(Sierpińska, & Niedbała 2003, p. 313).
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The use of the Balanced Scorecard as a tool supporting the enterprise’s innova-
tion potential is enhanced by the structure of the BSC, which consists (in the US 
version) of four closely related perspectives. These are the financial perspective, 
the customer perspective, the internal process perspective, and the learning and 
growth perspective. While the financial perspective can be used to delineate the 
path leading to the realisation of the enterprise’s vision, through identification of 
the owners’ targets and diagnosis of the financial result on the operations, the cus-
tomer perspective provides the opportunity to learn about customer preferences, 
which is crucial in terms of the innovation potential determinants. The internal 
processes perspective, on the other hand, leads to the identification of processes 
that support the growth of the enterprise value while ensuring customer satisfac-
tion, increasing the likelihood of effectiveness of innovation activities. This is 
related to the fact a significant part of them constitute the innovation processes 
that are related primarily to the recognition of the current and future customer 
needs, and the effective marketing of products (Nita 2008, pp. 423–426). Finally, 
the learning and growth perspective concerns the increase of effective utilization 
by enterprises of human, information, and organisational capital, enabling the 
reduction of barriers related to the pursued innovation activities.

Strategic controlling tools that can support the innovation potential of an 
enterprise include one that is particularly worthy of mentioning – the Early 
Warning System (EWS). It allows for ‘any threats coming from the outside or 
from within the enterprise to be signalled to the management and the employees’ 
(Skowronek-Mielczarek, & Leszczyński (ed.) 2007, p. 96). The use of the EWS 
may, therefore, result in the acquisition (in advance) of information about poten-
tial difficulties that might become an opportunity or a threat to the continued 
development of the enterprise. Such information leads, among other things, to 
the enhancement of the enterprise’s ability to increase market share, strength-
en the competitive position, and increase the value of the enterprise (Kuc 2011,  
p. 297). Consequently, the use of the Early Warning System contributes to miti-
gating the risk of innovative activities pursued by the enterprise.

1.5.4.  Budgeting and cost analysis as operational controlling tools 
that support the innovative potential of enterprises

Budgeting is a key operational controlling tool that supports the process of con-
trol of the realisation of targets and the improvement of communication process-
es and the flow of information within enterprises. Therefore, it may be treated 
as a fundamental instrument supporting human, organisational, and financial 
resources in innovation activities. At its core, budgeting is recognized as a tool 
that enables the control of the ongoing processes that occur within enterprises 
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at the strategic and organisational level (Sierpińska, & Niedbała 2003, p. 74). The 
significance of budgeting is evident in its functions, which include (Nowak (ed.) 
2002, pp. 23–24):
• information function, enabling the acquisition of information that is crucial 

for making decisions of strategic import for the enterprise;
• motivation function, which involves transferring onto the management the 

responsibility for a selected area of operations, within the framework of the 
so-called responsibility centres,

• control function, which reflects the need for the initial, ongoing, as well as the 
ex post control.

These functions enable the strengthening of the enterprise’s innovation 
potential.

It is worth emphasising that budgeting is realised in the form of budgets 
that enable enterprises to define detailed operational plans, coordinate, allocate 
resources, or establish links between their various areas. In this aspect, budget-
ing in all likelihood contributes to greater effectiveness of innovation activities. 
There are many types of budgets. In business practice the most commonly used 
are the so-called incremental budgets (Czakon 2011, p. 54). They entail a con-
stant updating of the budget entries on the basis of selected indicators (e.g. wages 
growth rate, energy prices growth rate, inflation). In this way, modifications can 
be made to action plans expressed in the form of budgets as a response to changes 
within and without the enterprise, which enables immediate modification of the 
innovation activities of enterprises.

Significant role in the improvement of the innovation potential of enter-
prises is played by rolling budgets. Such budgets usually cover a constant period 
of twelve months with a continuous, increasing level of detail, and allow for the 
reduction of the degree of uncertainty, which bears a direct impact on the mitiga-
tion of risk of the enterprise’s activities (Świderska (ed.) 2010, p. 471). Attention 
must also be paid to the so-called flexible budgets, which enable an ongoing cor-
rection of operations covered by the budget as a result of the enterprise’s response 
to the changes in the environment (Janik, & Paździor 2012, p. 181).

Still another operational controlling tool that can support the innovation 
potential of an enterprise is cost analysis, which provides a diagnosis of the costs 
of specific operations of an enterprise. Consequently, it allows for a more com-
prehensive control of the costs connected with all innovation activities under-
taken by the enterprise. This, in turn, enables the mitigation of risk related, in 
particular, to financial resources committed to innovation processes.

Cost analysis should be performed across various classification profiles, mak-
ing it possible to obtain exhaustive cost-related information and take optimal 
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strategic and operational decisions. The basic profiles include cost analysis and 
estimation (Sierpińska, & Jachna 2004, pp. 236–237):
• by type of operations,
• by cost centres,
• depending on the production volume,
• by cost carriers.

It should be stressed that additional operational controlling tools can be used 
within the framework of the above classification profiles, including a break-even 
analysis and variable costing, as instruments that provide information necessary 
for making short-term decisions.

Summary

The above analysis leads to the conclusion that the controlling tools are highly 
useful in enhancing the innovation potential of enterprises. It has been demon-
strated on the basis of Balanced Scorecard, Early Warning System, budgeting, and 
cost analysis that the application of strategic and operational controlling allows 
for a reduction of barriers related to the pursued innovation activities. Moreover, 
the application of controlling tools enables a quick response to the changes taking 
place in the enterprise’s environment, which may lead to an immediate correc-
tion of the innovation activities. Additionally, the use of controlling instruments 
contributes to the mitigation of risk related to innovation activities undertaken 
by enterprises.

These reflections lead to the conclusion that there is room for further research. 
Prominent place in such future studies will be reserved for the assessment of the 
usefulness of other controlling tools in the aspect of enhancement of the innova-
tion potential of enterprises.
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C h a P t e r  2

Conditions for the Knowledge transfer in the region

2.1.  regional Specialisations as a Basis for enhancing  
the Innovation Level of the Opolskie Voivodeship
[Karina BEDRUNKA]

Introduction

Today the economic development is closely linked to scientific and technical 
progress and modern technologies. At the same time, as indicated in the ‘Europe 
2020’ strategy (Europe 2020. A strategy for smart, sustainable and inclusive growth, 
p. 8), the innovativeness of the European economy, as compared to other highly 
developed countries, remains insufficient. Therefore, the European Union makes 
a consistent effort to develop economy based on knowledge and increase the 
innovation of the Member States. The R&D spending in the European Union 
is at the level of approx. 2% GDP, compared to nearly 3% in the US, and approx. 
3.7% in South Korea (Smart Development Operational Programme 2014–2020 
[PO IR], p. 18). In the Europe 2020 strategy, the European Union set an R&D 
investment target of 3% GDP. This target is to be achieved through increased 
R&D spending, the composition of such spending (increased participation  
of the private sector), and improvement of the conditions for R&D activities of 
enterprises (PO IR, p. 18).

The challenges and the development objectives for Poland and its regions 
within the scope of enhancing the competitiveness and innovativeness of the 
economy have been specified in strategic documents. In the Opolskie voivode-
ship it is the ‘Regional Innovation Strategy of the Opolskie Voivodeship until 
20204‘ (RSIWO 2020), drafted in alignment with UE, national, and regional 
strategic documents. It provides, in particular, a more detailed elaboration of the 

4 Document available at: http://ocrg.opolskie.pl/a/22/Regionalna_Strategia_Innowacji [25.04.2015].
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‘Development Strategy for the Opolskie Voivodeship until 2020.5‘ (SRWO 2020) 
in the area of innovation and transfer of knowledge, and outlines the approach 
towards identifying regional specialisations, including smart specialisations, in 
the Opolskie voivodeship.

Shortening of the developmental distances at all levels – between the Euro-
pean Union and highly developed economic powers, between Poland and the 
European Union, and finally between particular regions in our country, requires 
a development policy that will have the greatest possible effect in terms of stimu-
lating economic growth. In accordance with the current approach, the measures 
employed to achieve this objective include the efforts to improve innovativeness, 
investing in the R&D sector, utilization of the existing and finding new poten-
tials, as well as drawing on the creativity and the entrepreneurship of the society. 
This entails a departure from the ‘quantitative growth’ and concentration on the 
development of economy based on knowledge. 

The aim of the research is to demonstrate that the support for smart region-
al specialisations – identified as proposed in the paper – will have a significant 
impact on the sustained growth of innovativeness in regions.

The analysis uses statistical and strategic methods.

2.1.1.  Priorities and targets related to the enhancement  
of innovativeness resulting from the ‘europe 2020’ strategy

The necessity of coping with the social and economic results of crisis (including 
the stifling of economic growth and the dropping employment rates), coupled 
with new development challenges the European Union is facing due to pro-
gressing globalisation and demographic changes, have inspired the need for the 
enhancement of the development policy at all levels – from the European, to 
the national, down to the regional level (Bedrunka 2014). On a strategic level, one 
of the crucial steps taken to improve the condition of the European Union was 
the creation of a new, long-term social and economic development programme  
– the ‘Europe 2020’ strategy.

In line with the vision presented in the ‘Europe 2020’ strategy, the continued 
development of the Member States should follow three mutually reinforcing 
priorities: smart growth, sustainable growth, and inclusive growth (cf. Fig. 8). 

In order to realise the vision of Europe developing in line with the three prior-
ities, the Strategy formulates five specific, measurable targets (for employment, 
for research and innovation, for climate change and energy, for education, and for 
combating poverty), and seven flagship initiatives.

5 Document available at: http://opolskie.pl/serwis/index.php?id=289 [25.04.2015].
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Figure 8. Priorities of the ‘Europe 2020’ strategy

‘Europe 2020’ strategy

Smart growth Smart growth Inclusive growth

Developing an economy 
based on knowledge 

and innovation

Promoting a more resource 
efficient, greener and more 

competitive economy 

Fostering a high-employment 
economy delivering social 

and territorial cohesion

Source: own studies on the basis ‘europe 2020’, pp. 11–12.

In the context of the aim and the thesis of this paper it should be stated that 
the concept of smart specialisation remains closely linked to the smart growth 
priority and the flagship initiative ‘Innovation Union’ aiming to improve the 
framework conditions and access to the financing of research and innovation, so 
that innovative ideas are transformed into new products and services, which in 
turn will stimulate economic growth and the creation of new jobs.

In order to deliver the EU flagship initiative ‘Innovation Union’, Member 
States have been obligated, among other things, to reform the national and 
regional R&D and innovation systems to foster excellence and smart speciali-
sation, and reinforce cooperation between the science sector and business.

2.1.2. Innovation level in Poland and the Opolskie voivodeship

Compared to other European Union countries, Poland’s position in terms of 
innovativeness remains fairly low, although it must be noted that in the recent 
years a slow growth in this area can be observed. For example, in the 2014 Innova-
tion Union Scoreboard Poland had the 4th lowers score, which, compared to the 
2013 results, meant an upward move from modest to moderate innovators (PO 
IR, p. 4). Moreover, the 2014 Global Innovation Index (classifying 143 countries) 
ranked Poland at 45th place (lower than such countries as Czech Republic, Slo-
vakia and Lithuania), which was a move up from the 49th position (PO IR, p. 4).

Compared to other European Union countries the R&D spending of Polish 
businesses is low and corresponds to as little as 25% of the EU average. In this 
respect the spending in Poland matches that in Slovakia and Croatia, but at the 
same time is more than three times lower than in the Czech Republic (77%), six 
times lower than in Denmark (150%), and over seven times lower than in Sweden 
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(176%) (PO IR, p. 5). Nevertheless, the share of the enterprise sector in the R&D 
financing is showing a slow but systematic growth – by 5 percentage points in 
2012–2013, and by nearly 13 percentage points in 2010–2013.

Analyses of the causes of this situation point towards the following barriers 
hindering the growth of R&D in enterprises (PO IR, p. 6): 
• lack of resources for R&D and innovation,
• difficulties in obtaining public support,
• insufficient human or organisational resources, insufficient know-how, lack 

of own R&D infrastructure,
• problems in cooperation with research units: excessively theoretical research 

pursued by research units, failure to meet deadlines, complicated relations 
with researchers and administrative staff in research units,

• uncertain demand for new products created through commercialisation of 
R&D results.

As regards innovation activity, in the years 2011–2013 it was reported by 18.4% of 
industrial companies (showing a 0.7% growth compared to the 2010–2012 period), 
and by 12.8% of service sector companies (showing a drop of 1.1% compared to the 
2010–2012 period). Over the same period new or significantly improved product 
or process innovations were introduced by 17.1% industrial companies (a 0.6 per-
centage point growth compared to the 2010–2012 period and 0.4 percentage point 
drop compared to the 2009–2011 period), and by 11.4% service industry companies 
(drop of 1 percentage point compared to the 2010–2012 period and a 0.1 percentage 
point increase compared to the 2009–2011 period) (PO IR, p. 7). 

Unfortunately, against the backdrop of these not entirely satisfactory fig-
ures for Poland, the figures for the Opolskie voivodeship are found to be equally 
unsatisfactory. According to the results of the research on innovation conducted 
by the European Commission, the Opolskie voivodeship ranks among modest 
innovators (RSIWO 2020, p. 29). The results of the national research, on the oth-
er hand, ranks the Opolskie voivodeship as average, placing it seventh or ninth 
among all voivodeships.

Decidedly positive elements of the innovation landscape of the Opolskie 
voivodeship are the industrial companies. Between 2009–2011, a total of 20.1% of 
the analysed industrial sector companies introduced into the market at least one 
product or process innovation. In this respect, the Opolskie voivodeship ranked 2nd 
among all voivodeships, performing above the national average (RSIWO 2020, p. 36). 
The service industry, however, is the region’s weakness – in the years 2009–2011 as 
little as 10.3% of the analysed service sector companies introduced into the market 
at least one product or process innovation, ranking the Opolskie voivodeship as 8th 
nationally, with performance below the national average (RSIWO 2020, p. 42). 
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The weakness of the Opolskie voivodeship is the level of the R&D spend-
ing in relation to the GDP, which in 2010 was only 0.1%, ranking the region as 
last in the country. By way of comparison – the national average was 0.7%, and 
the EU average – 2%. The highest result noted in Poland was achieved by the 
Mazowieckie voivodeship – 1.4%. Looking at these low shares, the reported level 
of R&D spending by enterprises is even more symbolic – in the years 2007–2011 
it amounted to as little as 0.07%. Over the same period the European Union 
average was 1.23%, with the best regions exceeding the 5% threshold (RSIWO 
2020, p. 45). The number of businesses active in the R&D field is also low in the 
Opolskie voivodeship – in 2013 it totalled at 69, of which 58 were from the enter-
prise sector (ranking 11 nationally; the highest result being 789, and the lowest 
– 47)6. However, on a positive note, the enterprises of the Opolskie voivodeship 
achieve a high level of implementation of R&D results into their business prac-
tice (RSIWO 2020, p. 46).

2.1.3.  role of regional specialisations, including smart specialisations, 
in stimulating the regional growth in the years 2014–2020  
and past experience

The approach to the regional development in the years 2014–2020, characterised, 
among other things, by strong thematic concentration of the support, will lay 
a heavy emphasis on investing in areas/industries/branches that have the poten-
tial to create the highest economic growth, and which manifest the best ratio 
of results achieved to the financial expenditure made. It could be said that the 
priority will be to support industries showing the greatest promise and have the 
potential to leverage economic growth. These are industries that determine the 
competitive advantage of a given area, its internal potentials, and main assets. It is 
the development of these national and regional strengths that lies at the core of the 
new regional policy, also in the scope of innovation development – as a principle, 
the development efforts should be thematically concentrated, and not dispersed. 

These key industries, sometimes referred to as smart specialisations, have 
been identified both at the national level (in the National Smart Specialisation7 
document), and at the regional level (outlined in the Opolskie voivodeship in 
the ‘Regional Innovation Strategy of the Opolskie Voivodeship until 2020’). 
The concept of smart specialisation is one of the elements of delivery of the core 

6 Own study of the Office of the Marshal of the Opolskie Voivodeship on the basis of data of 
the Central Statistical Office of Poland.

7 Document available at: http://www.mg.gov.pl/files/upload/15049/Krajowa%20inteligent-
na%20specjalizacja.pdf [25.04.2015].
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assumptions of the Europe 2020 Strategy, in particular the smart growth prior-
ity. Moreover, formulation of strategy for smart specialisation at the national 
and regional level was one of the conditions of eligibility for the support under 
the 2014–2020operational programmes. Within the framework of the ‘Regional 
Operational Programme of the Opolskie Voivodeship 2014–2020’, regional/
smart specialisations will apply primarily in the case of two Priority axes (PA):
• PA I Innovation in economy, implementing Thematic objective 1: Strengthen-

ing of scientific research, technological development and innovation. Within 
PA I, only projects that promote the development of industries identified as 
smart regional specialisations will be implemented;

• PA II Competitive economy, implementing Thematic objective 3: Strength-
ening of SME competitiveness. Within the framework PA II priority will be 
given to investments in line with RSIWO 2020.

Regional specialisations (including smart specialisations) of the Opolskie 
voivodeship were presented in RSIWO 2020 (cf. Tab. 1 and 2).

table 1. Development areas in the Opolskie voivodeship
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Key 
development 
areas including 
technology 
and regional 
knowledge

Chemical industry

Construction with mineral industry and construction 
services

Machinery and electromechanical industry

Fuel and energy industry

agri-food industry

Wood and paper industry including furniture 
industry 

Metal production and metallurgy

Potential key 
development 
areas

Medical and rehabilitation services 

tourist services 

transport and logistics 

 
 

educational services 

Light industry 

 Financial services 

Commerce 

Source: rSIWO 2020, p. 110.
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table 2.  Types of priorities, including smart specialisation social innovations 
in the Opolskie voivodeship 

Groups of technologies, 
products and processes 

within development areas
Details

a. Smart 
specialisations 

Chemical technologies 
(sustainable)

Making and processing of polymer 
materials 

Organic chemical technologies

Specialised chemistry 

Chemical products based on 
renewable raw materials

Sustainable construction and 
wood technologies

Low energy construction technologies 

Cement, lime and concrete 
technologies

Wood technologies

Metal and machine industry 
technologies

Power transmission system 
technologies

technologies of design and 
manufacture of machinery and 
equipment

Metal technologies

energy technologies (including 
renewable energy sources, 

efficiency enhancement) 

energy generation technologies

engine technologies 

high-voltage technologies

agri-food technologies 

Plant production technologies

Food production and processing 
technologies, in particular milk 
processing  

B. Potentially 
smart 

specialisations 

health care and environmental 
protection processes and 

products 
(Life and environmental 

science) 

health care products

Spatially integrated regional tourist 
product

Organisational process of 
environmentally friendly intermodal 
transport system 

Source: rSIWO 2020, p. 113.
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It is also worth mentioning that measures intended to stimulate the R&D 
activities and innovation in the Opolskie voivodeship were already taken in ear-
lier periods, including within the framework of the ‘Regional Operational Pro-
gramme of the Opolskie Voivodeship for 2007–2013’ (RPO WO 2007–2013). 

Within the framework of the Sub-measure 1.3.2 Investments in innovation 
in enterprises of RPO WO 2007–2013, co-financing was directed to projects 
submitted by micro, small, and medium enterprises, which anticipated new 
and innovative investments related, among other things, to the introduction of 
new solutions within the scope of sale of products and services, diversification 
of operations of enterprises, or modifications of production processes used by 
enterprises.

In particular, support was given to investments entailing implementation of 
innovative solutions, purchase of fixed assets necessary for R&D activities in 
enterprises, creation of R&D units within enterprises, including laboratories. 
Moreover, within the framework of the aforementioned Sub-measure, support 
was given to investments aimed at enhancement of the operational efficiency of 
enterprises through the implementation of ICT systems (computerisation of the 
production process or the service provision system).

As a result of 8 calls for proposals for Sub-measure 1.3.2 RPO WO 2007–2013, 
a total of 217 project co-financing agreements were signed (as at 31 December 
2014), of which 49 were for investments exclusively into R&D. The completion 
of these projects led to the creation of laboratories in enterprises or creation of 
new research positions8.

The aforementioned 49 R&D projects were delivered by 33 enterprises, of 
which 9 were microenterprises, 14 – small enterprises, and 10 – medium enter-
prises9. Most importantly, all projects were delivered in sectors that are of key 
importance for the Opolskie voivodeship – those that are currently reflected 
in RSIWO 2020 (cf. Tab. 3). It could be said, therefore, that regional specialisa-
tions, including smart specialisations, were supported in the Opolskie voivode-
ship already in past periods, however, the new financial perspective places an even 
greater emphasis on the development of the key industries. 

8 Own study on the basis of data of the Managing Authority of the Regional Operational Pro-
gramme of the Opolskie Voivodeship for 2007–2013. 

9 Own study on the basis of data of the Managing Authority of the Regional Operational 
Programme of the Opolskie Voivodeship for 2007–2013.
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table 3.  Number of enterprises and R&D projects delivered under  
the Sub-measure 1.3.2 of the ‘Regional Operational Programme  
of the Opolskie Voivodeship for 2007–2013’ with breakdown into key 
industries (as at 31.12.2014)

Ref. No. Key industries
Number  

of 
enterprises

Number  
of projects

1 metal production and metallurgy 10 11

2 chemical industry 7 14

3 machinery and electromechanical industry 4 5

4 fuel and energy industry 3 7

5
construction with mineral industry and 
construction services

3 5

6
wood and paper industry, including furniture 
industry

3 4

7 agri-food industry 2 2

8 medical and rehabilitation services 1 1

Total: 33 49

Source: own studies on the basis of data of the Managing authority of the ‘regional Operational 
Programme of the Opolskie Voivodeship for 2007–2013’.

Summary

In the light of the above analysis, the new paradigm of management of the 
regional development, anticipating, among other things, concentration of devel-
opment efforts within several key areas, appears to be a promising approach that 
could deliver, in the years 2014–2020, the desired effect in the form of innovation 
growth across the European Union, its Member States, and individual regions. 
Signs of this could already be observed in 2007–2013, as witnessed by the positive 
results of the R&D projects delivered in the key industries. Moreover, in the age 
of rapid technical progress and dynamic development of global economic pow-
ers, no one seems to doubt that if the European Union wants to remain a major 
international partner, it must make every effort to strengthen its scientific and 
technological position. It is to be achieved through investments in state-of-the-
art technologies, in particular those in line with the smart specialisation strate-
gies – both at the national and the regional level.

It supports the thesis proposed in this paper, namely, that the implementa-
tion of projects in the sectors of economy identified as regional specialisation, 
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including smart specialisations, is an important factor driving the growth of 
innovativeness in regions, including the Opolskie voivodeship. It is also a factor 
accelerating Poland’s convergence with the EU countries and the levelling out of 
differences in the level of development of individual regions. 
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2.2.  regional Conditions Underlying the Creation  
of an effective transfer of Knowledge System  
in the Opolskie Voivodeship
[Brygida SOLGA]

Introduction

The social and economic situation in the region determines the possibilities of 
creation of an effectively functioning system of the transfer of knowledge from 
the scientific sector to business. The impact of the development level and the 
regional economic structure on its potential is first and foremost related with 
the existence of appropriate structural, institutional, social and economic con-
ditions. An attractive regional image, good investment climate, entrepreneurial 



80 Chapter 2. Conditions for the Knowledge transfer in the region

environment, qualified labour resources, pro-innovative attitudes amongst enter-
prises as well as a developed R&D sector are catalysts of innovation and a well 
operating system of knowledge, information and resource transfer.

The purpose of this article is to analyse and assess the social and economic 
situation of the Opolskie voivodeship in terms of possibilities and limitations in 
the creation of such a knowledge transfer system that could constitute a basis for 
the modernisation processes, creation of innovative environments and inclusion 
of the region in the Polish-wide and European system of scientific and techno-
logical experience exchange.

2.2.1.  Spatial and infrastructural conditions underlying the region’s 
development

The Opolskie voivodeship is a small region, considering the European scale (area 
of approx. 9.5 thousand km2, population – below 1 million). It has favourable spa-
tial structure features, i.e. compact territory, central location of the region’s capi-
tal city, dense rural settlement, highly developed infrastructure, use of the Odra 
river waterway, uniform distribution and good accessibility of urban centres, good 
location within the Polish and European transportation system. The voivodeship 
is crossed by the A4 motorway, an element of the Pan-European transport corri-
dor No. III – Europe’s longest thoroughfare in the East-West direction. There are 
six motorway interchanges within the Opole region. The Opole agglomeration 
stands out within the region owing to its high urbanisation level and concentra-
tion of administrative, industrial, service and residential functions.

The small area and number of population determine the scope and possibili-
ties of the region’s development but, at the same time, favourable elements of the 
spatial structure allow a creation of a coherent and coordinated system guaran-
teeing a good regional management. The relatively good location of the region 
and its economic infrastructure (5th place in Poland in 2014) do not result, how-
ever, in any considerable intensity of inflow of external investments, especially 
large foreign investors. Despite the favourable location of the region’s capital 
city within the internal structure, its external position, especially in the context 
of close vicinity of metropolitan area type systems (like Wrocław, Katowice) is 
also limited (Heffner 2011, p. 130). Without further necessary improvement of 
this situation, any actual and significant growth of the investment and innova-
tion potential of the region will be hampered. It is, then, necessary to reinforce 
the metropolitan functions of Opole and create systems of cooperation with the 
strong neighbouring centres. 

The border location of the region, otherwise favouring the development of 
international cooperation, is not used sufficiently. In result, the border region 
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residents have limited possibilities of mobility as employees, students, tourists, 
or for economic or commercial purposes. Therefore, it is important to aspire to 
ensure a better utilisation of the Polish-Czech border crossings and the change of 
their status from local to macroregional. Lack of a clear opening in the southern 
direction has consequences in the form of retarded development of this part of 
the voivodeship and failure to use the potential resulting from the possibility of 
intense crossborder cooperation. In effect, the high unemployment rate visible 
in this area, the unused tourist potential, the migrations of young people to large 
urban centres only reinforce the effect of peripherality.

2.2.2. economic situation of the region

Before the political transformation, the Opole region was considered one of the 
higher economically developed regions of Poland. After 1989, considering the 
weaker change dynamics and lower growth rate than in other regions, the Opol-
skie voivodeship moved towards spatial structures featuring medium econom-
ic development level10. Reasons underlying this phenomenon can be traced to 
insufficient strategic investments, low economic activeness of local residents as 
well as a high scale of population migration which decreases the regional market 
capa city (Heffner, & Solga 2009, p. 9–39). As regards the structure of economic 
operators within the Opole region, microenterprises prevail and there is a small 
number of leading companies. The most important factor reducing the possibili-
ties for a more dynamic development of the Opolskie voivodeship is the strong 
competition of neighbouring regions, which attract large investors.

The economy of the Opolskie voivodeship is characterised by a diversified 
structure with the prevailing role of highly developed industry. This sector gener-
ates approx. 30% of the gross value added (Poland’s average – approx. 24%) and 
employs every fourth resident of the region, which ranks Opole region in the 
3rd place in Poland. The developed branch structure of the industry and years’ 
long tradition of industrial production may constitute factors attracting inves-
tors to the region. The potentials of the food processing, chemical, non-metallic 
raw materials (cement, lime, gypsum), power, machine and metallurgic sectors 
are developing considerably as well as, due to its extensive tradition, the furniture 
industry. The strategic documents of the region also indicate the wood industry 
and the construction industry as key branches. The latter is characterised by high 

10 The GDP per person when compared to the Polish average (Poland = 100; 2011) – 80.1; inco-
mes of communes per person (PLN; 2012, Poland – 3,624) – 3,062; expenditures of communes per 
person (PLN; 2012, Poland – 3,691) – 3,030; average monthly gross salary when compared to the 
Polish average (Poland = 100; 2012) – 90. Source: Local Data Bank.
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competitiveness when compared to the general situation of that sector in Poland. 
The region also has additional specialist vocational education system, schools of 
higher education, the R&D sector as well as construction companies and compa-
nies producing materials for the construction industry.

What is more, the region has an additional advantage owing to the highly 
competitive position of its agriculture. The sector of services, especially the mar-
ket ones (e.g. consulting, financial consulting, public relations, logistics, repairs) 
is developing considerably worse. In the situation of a growing role of the third 
sector, this type of deficits constitute a considerable challenge ahead of the Opole 
region.

Figure 9.  Attractiveness of voivodeships in terms of investments  
in the period 2010–2014
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In terns of investment attractiveness, the Opolskie voivodeship is considered 
a region with average attractiveness (Fig. 9). In recent years, the situation has not 
changed considerably. In 2010, the region was ranked 9th amongst all regions, in 
2011 – 11th, in 2012 – 10th, and in 2013 and 2014 – 9th again. This is all in a situa-
tion when from among the classical factors that investors consider decisive when 
it comes to taking a decision about locating investments, the Opolskie voivode-
ship has practically all, namely: close vicinity of state borders, good location 
and transport connections, rich economic infrastructure and favourably located 
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investment areas in sub-zones of special economic zones. Opolskie region has 
approx. 5 thousand hectares of investment areas, 900 ha of which are subzones 
of the following Special Economic Zones: Katowicka, Wałbrzyska and Staracho-
wicka. 675 ha of the subzones are still undeveloped areas. In recent years, at least 
several cluster initiatives were established in the Opolskie voivodeship, compris-
ing the tourist, construction and eco-construction, chemical, eco-power, train-
ing and consulting, IT, medicine and wood-furniture industries. The consider-
able majority of those initiatives still remain in their initial development phases 
(Klemens 2014, p. 41–48).

The generally worse assessment of the investment attractiveness of the region 
is influenced mainly by: good but poorly utilised transport accessibility, poor 
assessment of the scope of transformation of regional economy, limited number 
of business support companies as well as HR shortages resulting from years of 
emigration. It is popular knowledge that investors, especially the foreign ones, 
much more frequently decide to locate their businesses in regions with strong 
economy, which guarantee that they have high level of technical infrastructure, 
supply of qualified human resources and absorptive market concentrated around 
large urban-industrial agglomerations, which are also centres of enterprise, inno-
vation, science and seats of financial institutions and specialist services. The fact 
of having attractive location factors alone is not sufficient to attract investments 
to the Opolskie region, especially considering its situation in between large met-
ropolitan areas.

In the Opolskie voivodeship, the low level of entrepreneurship is still a signifi-
cant development barrier. In 2012, the region was classified at the 10th place in 
the ranking of entrepreneurship developed by the Polish Agency for Enterprise 
Development, while in 2011 it was classified as 8th. In consequence its position 
deteriorated (when compared to 2010 and 2009) (Fig. 10) (Zadura-Lichota, & Tar-
nawa 2014, p. 62). Despite the limited entrepreneurship level, the region has an 
advantage in the form of a good situation of micro and small enterprises. 34%  
of micro and small enterprises in 2013 made capital investments (Polish average  
– 40%) (Raport o sytuacji mikro i małych firm w roku 2013...  2014, p. 312). 

The derivative of the structure of regional economy with a large share of tra-
ditional branches of industry is the limited share of R&D expenditures, which 
belong to the lowest in Poland (Fig. 11). Between 2007–2011, the expenditure on 
research and development activities amounted to almost PLN 270 million, and 
only PLN 100 million of which originated from Opole-based enterprises (Region-
alna Strategia Innowacji Województwa Opolskiego do 2020 r. ... 2014, p. 45).

The situation attenuates the process of effective inclusion of the Opole region 
into the European system of exchange of technological experience. Therefore, 
one should search for further modernisation activities in the industry as well 



84 Chapter 2. Conditions for the Knowledge transfer in the region

as the agriculture (important for the regional economy), which should lead to 
increased innovations as well as quality changes in the structure of industrial and 
agricultural production and, consequently, to improved competitive edge of the 
region. The traditional economic structure requires mainly dynamic transforma-
tions reinforcing the third sector – market and non-market one.

Figure 10.  Level of entrepreneurship in 2012 – a synthetic indicator prepared 
by the Polish Agency for Enterprise Development
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These activities may be impeded by low competitiveness of the regional scien-
tific and research offer as well as relatively poor cooperation of Opole-based com-
panies with the R&D sector. A significant part of the Opole-based entrepreneurs 
is not interested in increasing the level of innovations or cooperation with the 
business support organisations. The highest demand for such types of services 
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is displayed by large corporations and the smallest, by microenterprises. There 
are the following problem from the point of view of enterprises which hamper 
the development of any innovative actions: insufficient funds, lack of appropri-
ate external instrument to finance R&D activities and high risk inherent in the 
developmental Project (Regionalna Strategia Innowacji Województwa Opolskiego do 
2020 r. ... 2014, p. 56). 

Figure 11.  Expenditures on research and development when compared  
to the GDP in Poland by voivodeships and in the European Union 
in 2010 (in %)
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One of the ways of improving the situation in this regard is the development 
of institutions supporting the transfer of innovations and a more extensive diver-
sification of the offer proposed. The Opolskie voivodeship has 6 schools of high-
er as well as campuses of universities located elsewhere11. There are 45 research 
institutes, most of which are in the form of economic operators12. The number 
of business support institutions, however, is the lowest in Poland and their offer 

11 The region has the following institutions: Opole University, Opole University of Technolo-
gy, State Vocational University School of Medicine in Opole, State Vocational University School in 
Nysa, University School of Management and Administration in Opole as well as University School 
of Humanities and Economic Sciences in Brzeg as well as campuses of universities located elsewhe-
re, including for example: the Bogdan University School, Opole Campus and University School of 
Banking in Wrocław, Opole Campus.

12 Besides the Opole University of Technology and the Opole University, these are, without 
limitation: the ‘Blachownia’ Institute of Heavy Organic Synthesis in Kędzierzyn-Koźle, the Cera-
mic and Building Materials Institute in Warsaw – Building Materials Process Engineering Branch in 
Opole, the Regional Transfer of Knowledge and Innovative Technologies Centre affiliated with the 
State Vocational University School in Nysa. Source: Regionalna Strategia Innowacji…, p. 47.
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severely limited, especially when it comes to consulting (specialist and general), 
information, financial and training services. One should, therefore, undertake 
measures in order to create an appropriate base for the transfer of knowledge, 
especially that Opole-based companies who undertake R&D activities are charac-
terised by a high level of efficacy when it comes to their work. They usually result 
in the implementation of most of the R&D activity results. The most innovative 
in the Opole region seem to be the industrial enterprises. Between 2009–2011, 
approx. 20% of the industry sector enterprises implemented a product or process 
innovation, which ranked them at the second place in Poland (Fig. 12). The worst 
situation is when it comes to service companies, where only 10% undertook any 
innovative activities. 

Figure 12.  Innovative industrial enterprises in Poland by voivodeships  
in the period 2009–2011 (in %)
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Source: Regionalna Strategia Innowacji Województwa Opolskiego do 2020 r. ... 2014, p. 36.

2.2.3.  Social and demographic factors 

The most important developmental problem faced by the Opole region results 
from the unfavourable demographic processes. The region is characterised by the 
lowest fertility rates (1.1 vs the Poland’s average rate of 1.3) and, at the same time, 
the most intensive outflow of population abroad (106 people per 1,000 residents). 
In the years 2002–2011, the population of the voivodeship shrank by 4.6%, while 
generally in Poland it grew on average by 0.7% (Fig. 13). The depopulation phenom-
enon is witnessed mainly in peripheral rural areas, with poorer technical and social 
infrastructure and the fall in the number of population resulting from emigration 
is the highest in the group of youngest people (aged 18−35), women and those with 
highest education (Solga 2014, p. 101–112; Jończy, & Rokita-Poskart 2014, p. 9–20). 
Also unfavourable is the structure of population as broke down by age because the 
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Opole region has Poland’s smallest share of the youngest (in 2013, there were 18.6% 
of people aged 0–19, 37.3% of people aged 20–44, 28.8% of people aged 45–64 and 
15.3% aged 65 and more) (Rocznik Demograficzny 2014, pp. 64–66).

Figure 13.  Change in the number of population with permanent residence 
address in Poland by voivodeships in the period 2002−2011 (in %)
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Source: Strategia Rozwoju Województwa Opolskiego do 2020 r. … 2012.

These phenomena have a negative impact on the future demographic struc-
ture of the voivodeship. In the light of the forecasts by the Main Office of Statis-
tics (2014) by 2050 the Opole region will have noted a negative balance in foreign 
migration with the view of permanent settlement. Assuming the maintenance of 
unfavourable tendencies in the fertility rates, these two factors (i.e. migration and 
population growth) will contribute to further decrease in the population number 
by approx. 260 thousand people. In consequence, the Opole voivodeship will face 
depopulation rate much more intensive than other regions of Poland (Fig. 14). 

The weakening demographic potential seriously attenuates the developmental 
potential of the region as well as its competitive position. In the context of an 
effective knowledge transfer, one should realise that in the conditions of a weak-
ening demographic potential, the inflow of resources to the sector of science, 
technology and innovations will be smaller and smaller in the long-term perspec-
tive and will be additionally impaired by foreign migration as well as internal 
migration to the neighbouring metropolitan areas. The demographic situation 
should then have priority in the regional policy.
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Figure 14.  Population changes by voivodeships until 2050 when compared  
to 2013 (in %)
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The Opole region is characterised by a low index of people with university 
level education. Despite the considerable growth in recent decades of the number 
of university graduates – from 5% in 1988 to 8.3% in 2002 and 13.6% in 2011 
– the percentage of people with university level education is still the lowest in 
Poland. Furthermore, the structural problems on the labour market are increasing 
in result with the mismatch between the areas of studies offered and the needs of 
the labour market and, at the same time, insufficient employment offer for gradu-
ates, especially university graduates.

In case of the Opole region, the analysis of developmental conditions does not 
allow any disregard to the ethnic context of the social processes witnessed here. 
Results f the national census carried out in 2011 showed that approx. 60 thou-
sand people in the region declared German nationality and approx. 100 thousand  
– Silesian. Undoubtedly, such resources favour the construction of a positive 
multi-cultural society and allow the forging of international cooperation.

The region’s advantages include also the considerable active attitudes of 
local communities as well as high work ethos. These active attitudes are best 
manifested in the considerable significance of the Village Renewal programme 
popular in the rural areas. In case of the Opolskie voivodeship, this is the largest 
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and the longest regional programme aimed at the activation of local commu-
nities in Poland. The specificity of these actions lies in the concentration on 
the human factor, which is the subject and the driving force of development 
(Bębenek 2014, p. 147–160).

table 4.  Factors favouring and limiting the creation of an effective knowledge 
transfer system which result from local conditions – trial summary

Spatial conditions

positive negative

•	 compact territory of the region
•	 favourable location within the 

transport network 
•	 border region location 
•	 high degree of development  

of the economic infrastructure
•	 central location of the capital city

•	 region’s location between metropolitan areas
•	 relatively poor position of Opole
•	 limited cross-border cooperation

Economic conditions

positive negative

•	 diversified structure of regional 
economy 

•	 highly competitive position  
of some branches of industry

•	 highly competitive position  
of agriculture

•	 high level of disposable income 
and consumption 

•	 favourably located investment 
areas in the subzones of special 
economic zones

•	 good condition of micro- and 
small-sized enterprises

•	 high level of efficacy of r&D work 
of industrial enterprises

•	 relatively slow pace of economic growth
•	 insufficient strategic investments
•	 average attractiveness in terms of investments
•	 low entrepreneurship
•	 insufficient employment offer, especially  

for people with university level education
•	 structural mismatch at the labour market
•	 poor development of services, especially 

market services
•	 Poland’s lowest level of expenditures on r&D
•	 low competitiveness of the regional scientific 

and research offer
•	 poor cooperation of business with the r&D 

sector
•	 small number of business support institutions 

Social and demographic conditions

positive negative

•	 high living standard of households 
•	 high level of security among 

residents
•	 strong local identity
•	 multicultur alism
•	 high work ethics and culture
•	 high activity of local communities 

•	 Poland’s lowest fertility rates
•	 most intensive outflow of population abroad
•	 lowest share of pre-production age residents 
•	 cross-generation crisis 
•	 lowest share of people with university level 

education 

Source: own.
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Summary

Before transformation, the Opole region was included in the group of voivode-
ships with the high level of economic development, but in the 1990s. it gradually 
started to loose this position. The modernisation and restructuring processes in 
the regional economy, despite many positive changes, did not contribute to any 
significant growth of the competitive edge or investment appeal of the region. 

The low level of expenditure on the research and development activities as 
well as insufficient actual cooperation of enterprises with the R&D sector result 
in the poor position of the region in terms of innovations. A significant part of 
enterprises is not interested in innovation growth or cooperation with the R&D 
sector or the business support institutions. On the other hand, the scientific sec-
tor is also not sufficiently oriented at the needs and expectations of enterprises. 
This means that the Opolskie voivodeship witnesses a significant mismatch of 
structures in this regard and requires serious actions to be undertaken to deal 
with this situation. Consequently, there is a need to intensify and stimulate part-
ner behaviours and support cooperation between the enterprises and the sector 
of science and research, with the active participation of the public administra-
tion. Of importance here is also the wide promotion of the offer of the R&D 
sector as well as the search for more possibilities to obtain financial support for 
the innovative activities of enterprises.

The factor that limits the region’s development potentialities and its inclu-
sion in the European system of exchange of innovative experiences is related to 
the serious demographic problems. The (emigration) outflow from this region 
and the lowest share of people with university level education result in difficul-
ties in the process of building innovative and entrepreneurial environments. The 
Opole labour market also does not offer a sufficient number of jobs related to 
new technologies, innovative solutions of technical sciences.

A factor that is conducive to wider and more effective innovative activi-
ties, in turn, is related to the diversified structure of the regional economy and 
the highly competitive position in Poland of certain industrial branches. The 
good base for the construction and reinforcement of the region’s competitive 
advantage may be related to the food, chemical, building and power generation 
industries. As regards these key sectors, there appears a need to use the existing 
scientific and research potential to a large extent, to develop educational offer 
creating qualified employees as well as to activate the organisational structures 
(scientific and business centres, clusters). Also the competitive agricultural sec-
tor should be developed to a larger extent in connection with the food industry 
and its development should be based on modern technologies and production 
of high quality food. 
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In the circumstances of the location of the Opolskie voivodeship between 
strong metropolitan areas and in view of its deep demographic problems, the 
more extensive cooperation between the enterprises representing key branches in 
the regional economy and the R&D sector and the public administration seems 
to be a condition determining further sustainable growth of the area. The devel-
opment of an effectively operating system of exchange of ideas, information, 
knowledge and various other types of material resources should be oriented at 
the reinforcement of the competitive position of participating entities and at the 
growth of appeal of the region in the wider (national or international) perspec-
tive. The base for and important element of the integrated Opole helix should be 
mainly the creation of a unique climate for the development of further coopera-
tion. It these endogenous resources are not triggered and liberated, the growth of 
the region’s investment and innovative potential will be very difficult.
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2.3.  Cooperation Potential of the academic Community  
– role of Student research teams
[Marzena SZEWCZUK-STĘPIEŃ]

The phrase ‘science makes the world go round’ places science (universities,  
R&B institutes) relatively highly in the development condition hierarchy. In the 
operational aspect, it should be stated that the role of science, including to a large 
extent, of universities in the society and knowledge- and innovation-based econ-
omy is to:
• create new knowledge, 
• impart knowledge by means of the education process and during training ses-

sions, 
• dissemination of knowledge by means of information and communication 

technology and
• take good care to use the knowledge in economic processes (e.g. to manufac-

ture new/improved products or render new/improved services). 

The last element, associated with the knowledge and technology transfer pro-
cess, is of key importance for the development and implementation of positive 
changes in economy. The attribute of an intelligent economic development is the 
construction of strong economic entities with outstanding competitive positions. 
The source of competitive advantage is the introduction f innovations that many 
a time constitute effects of cross-sectional cooperation. In order to talk about an 
effective knowledge and technology commercialization process or about imple-
mentation of innovations and new business methods or models, it is necessary to 
ensure a good and effective cooperation between science and business (Szewczuk-
Stępień, & Dymek 2015). At the same time, in many universities, including also 
the Opole-based ones, the degree of student involvement in the transfer of knowl-
edge was diagnosed as low. ‘Although the universities have in place entrepreneur-
ship incubators, have available infrastructure (business premises. laboratories), 
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consulting services, but this does not bring the effects achievable in such circum-
stances. Many valuable opportunities were lost’ (Woywode et al. 2014, p. 13–17). 
It may then be assumed that the potential of the academic community in Poland 
is currently measured by the knowledge and competences of scientists (employ-
ees). Student involvement in project teams and research work is still insufficiently 
promoted (with the exception of doctoral students) Consequently, the potential 
of a considerable group of young and creative people remains unused. The genesis 
of this state of affairs should be traced back to, inter alia, the large negligence 
in the educational system and human resources training process as well as too 
small a percentage of practical elements in the educational curricula. The article, 
in the context of analysis of educational trends of the 21st century and the knowl-
edge transfer, presents the possible forms of cooperation of university students/
graduates with the business environment, in particular, it describes the case study 
of a group of Economics and Management students from the Opole University  
of Technology who undertook cooperation in order to solve the identified prob-
lem of Dobroteka13.

2.3.1.  trends in the 21st century education – knowledge, skills  
and competences of students

The contemporary university-level education differs considerably from the learn-
ing patterns in place in the 20th century. (Kurek 2010, p. 202–208). Currently, 
the universities function within the single European market (in the European 
Research Area), ensuring that the members of their community have almost 
unlimited possibilities to undertake studies in another country or another uni-
versity. Such student exchange for one or two semesters is supported by, for exam-
ple, the Erasmus programme14. During such exchanges, students meet different 
culture, mentality, language and get to know modern forms of education and 
communication. They become citizens of the world, aware of the opportunities 
offered by the global market. Of course, their awareness of self-value increases; 
they become much more assertive, i.e. they know what they expect.

13 Dobroteka http://www.dobroteka.pl/ an initiative of MDConnect (a business environment 
institution supporting modern competences and entrepreneurial people) – a facility 70% of the area 
of which is taken up by exhibition space for the interior design sector. It is complemented by busi-
ness support space in the form of R&D laboratory, calibration centre, specialist reading room, histo-
rical room, auditorium, workshop rooms – everything to allow project, educational and training 
activities.

14 http://www.frse.org.pl/aktualnosci-frse/erasmus-dla-wszystkich-nowy-program-unijny-od-
-2014-r [25.03.2015].
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Globalisation puts them in front of a number of challenges related to the 
studying, learning and creativity stimulating process development, including, but 
not limited to: 
• the university is no longer a place where the knowledge is imparted and 

acquired, it becomes a space where personalities meet on an ongoing basis 
and forms of communication evolve (e.g. Internet-based knowledge portals 
are created and used), 

• students become a social population which efficiently uses modern IT tech-
nologies (e.g. creation of network communities, use of learning platforms, 
including simulation games),

• the university teacher must create an atmosphere of deeper involvement of 
students in the learning process, thus sharing with them the responsibility for 
the education results,

• the society is brought up in the constant presence of television and the Inter-
net and, as is generally known, the modern media provide strong visual and 
auditory stimuli, which leads to higher creativity,

• the society has diversified opportunities to acquire knowledge, including, but 
not limited to: practically unlimited access to books (well equipped libraries, 
including also digital libraries), more and more popular (if not free of charge) 
e-books available via the Internet, educational programmes in numerous TV 
stations, stimulation and educational computer games,

• the student, but more and more often also a university employee, also faces 
the necessity to solve real problems, therefore the tasks put before them must 
really be ambitious.

Deciding to start studying, young people want to obtain some knowledge 
but also inspiration15. It is assumed that the time spent at universities will also 
allow them to acquire some culture and academic refinement as well as develop 
their passions. Of course, without considerable involvement of the students, 
these objectives cannot be achieved. The participation alone in obligatory 
courses may facilitate the cognitive process, but will not give a satisfactory solu-
tion. Organizations (membership) teach discipline, self-reliance, flexibility and 
team work. The exchange of ideas that may only take place in the group of peers 
is an asset that is often underestimated. Sometimes, a word uttered/heard in 
the right moment leads to interesting ideas and inspiring solutions. Ideas that 
may be – in the right context, in the right time and in the right place, be used 
economically. 

15 Http://www.nauka.gov.pl/multimedia/szkolnictwo-wyzsze-wczoraj-i-dzis.html [27.03.2015].
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Authors of the ‘Management of Economic Change in the Opolskie Voivode-
ship” (Bębenek 2011, p. 78–90) identified a number of needs related to the neces-
sity of supporting entrepreneurship and pro-innovative attitudes among young 
people. Consequently, they defined a bundle of objectives to be achieved, namely:
• teach students how to manage projects, manage their own work and work of 

their subordinates,
• teach students how to cooperate with external entities,
• teach students how to effectively obtain information necessary for further 

development,
• teach students how to effectively use the knowledge held and the existing 

know-how,
• teach the students how to make effective cost calculation, profit and risk anal-

ysis in the context of investments. 

Such recommendations have already seen many implementations. As an 
example, let us quote the meetings with business practitioners organised at the 
Opole University of Technology under the name of Enterprise Development 
Academy16 (the course is obligatory for last semester students) as well as cours-
es included in many curricula, e.g. enterprise workshops, project management, 
invention workshop, standards workshop or cost-effective analysis of economic 
projects. The implementation of such identified challenges as well as the consid-
erable financial, time and personnel outlays should be made in accordance with 
commercial principles, aiming at the market success. 

In the times of knowledge-based economy, universities are no longer centres 
where students or specialists are educated or only scientific and research centres 
providing back-up facilities of the main activity profile, i.e. didactics. The uni-
versities create conditions allowing the use of knowledge, intellectual potential, 
creativity and enthusiasm of young people, students, graduates and researchers. 
Academic centres are sources of new ideas and concepts. It is here were new ideas 
are forged, ideas that may be many a time used to improve the companies that 
already exist or to start new businesses. Any failure to draw upon these opportu-
nities would be detrimental ignorance, waste and would evidence a loss of a part 
of the developmental potential.

16 Http://www.dwir.po.opole.pl/index.php/wyklady-otwarte/semestr-letni-2014-2015/339-
akademia-rozwoju-przedsiebiorczosci [28.03.2015].
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2.3.2.  Participation of the academic community  
in the knowledge transfer

The cooperative activity of students, graduates, university employees and repre-
sentatives of enterprises is a necessary element of the creation and reinforcement 
of cooperation between science and business, commercial use of results of activi-
ties of universities and, most of all, the transfer of knowledge, technology and 
innovations. An effective transfer of knowledge determines a growth in the com-
petitive edge and, in particular, ensured the economic development of the region.
country in which the given university functions.

The scientific and didactic staff of universities are conscious participants in 
the regional system of innovations, undertaking numerous initiatives such as: 
• membership in expert panels, e.g. assessing applications to obtain EU fund 

co-financing for projects proposed by entrepreneurs, 
• participation in the development of strategic documents for the self-govern-

ment units as well as other authorities, entities or organisations, 
• participation in the work of panels expressing expert opinions on, for exam-

ple, the innovative potential of certain solutions,
• participation in placement programmes (scientists in enterprises)17.

The measurable effect of such cooperation and, consequently, the actual ben-
efits that can be enjoyed by all sides of the knowledge transfer (R&D centres, 
enterprises, self-government authorities) can be found in numerous studies, such 
as (Zygmunt A. 2013, p. 67–71), (Pisz, & Bednarz 2013, p. 51–65), (Szewczyk 
2014, p. 159–168), (Zygmunt A. 2014, p. 195–203), (Zygmunt J. 2014, p. 204–213), 
(Łapuńka 2014, p. 67–84), (Mazur-Kajta 2014, p. 97–114), (Klemens 2014,  
p. 75–82). All of them constitute a documentation of actual measures and initiatives 
undertaken with a view to increasing the competitive edge of enterprises. No study, 
however, does not describe any involvement and role of students. Consequently, 
there appears a certain undesired gap, an unused cooperation potential.

As was noted by authors of the report entitled ‘Effective Transfer of Knowl-
edge from Science to Industry in the Opolskie Voivodeship’ (Woywode et al. 
2014, pp. 13–17) ‘during their time at the university, students build a network of 
relations with employees of research institutions […], have at their disposal the 
experience in the cooperation and contacts with the most effective professors 
(as regards the role of a network of connections between the scientific research 
and development unit employees and development units of enterprises ) […] 

17 Http://platon.po.opole.pl/ (expert database, including, but not limited to, the information abo-
ut employees of the Opole University of Technology, their experience in cooperation with business) 
[28.03.2015].
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a considerable portion of that cooperation takes place mainly during informal 
exchange of knowledge and experience.’ Additionally, they note that it is striking 
that almost no role is played by the involvement of students and doctoral student 
in that cooperation (the only form is joint supervision over students – final work). 
Furthermore, joint ventures which are conducted under the joint auspices of uni-
versities and enterprises are so remote that they play almost no role.

The reason underlying this situation can be traced back to the fact, without 
limitation, that many university employees lack practical experience. They have 
extensive theoretical knowledge or knowledge related to fundamental research 
only, and it is difficult to put it to practice in real business. Their lack of awareness 
of market needs does not favour any activities related to the cooperation with 
business, therefore, they do not inspire students to do so either. 

2.3.3.  Case study – student research team in the Laboratory  
– apartment of the Future (LaP)

Wishing to change the unfavourable image of the Opole-based scientific com-
munity, where any activity of students cooperating with the academic staff on 
business-oriented projects is rather infrequent, below is presented the case of 
Dobroteka.

Students of the Opole University of Technology, in particular third year Man-
agement and third year Economics students as part of their Project Management/
Developmental Project Management course in the summer semester of academic 
year 2014/2015 undertook cooperation with MDConnect – an enterprise owning 
the Dobroteka facility in Dobrodzień. 

The main problem calling for an urgent solution was identified – ‘insufficient 
interest in the offer of LAP’. The following reasons underlying the problem were 
indicated: lack of sufficient knowledge about the unit among the potential clients, 
poorly managed and, consequently, almost imperceptible marketing activities, 
lack of articulated offer, insufficient potential (only one facility in Poland), lack 
of funds among entrepreneurs to undertake R&D activities. In response to such 
shortages, detailed targets were formulated, including, but not limited to: increas-
ing the social awareness/increase the knowledge about LAP, increase the brand 
awareness, formalise/indicate the current and potential areas of activity of the 
unit, unit development, increased availability of funds to carry out R&D activities. 
In consequence, the main objective of the initiative became as follows: ‘Increase 
the Interest in the Offer of the Laboratory – Apartment of the Future (LAP)’.

The group of over 60 students was divided into 6 teams composed of several 
people. Each group constituted a separate department of the simulated enterprise 
called the Laboratory – Apartment of the Future and undertook to perform 
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a specific set of tasks. Among the departments, there were the following: Research, 
Development, Consulting, Marketing and PR, IT. Each department was assigned 
one subject/one task to be delivered (with the exception of the Research Depart-
ment, which was assigned two subjects). Detailed characteristics of the subjects 
undertaken were presented in Tab. 5.

table 5. Characteristics of student research teams

Department 
name

Research subject Research scope

research One day in the 
apartment of the 
Future – trends and 
future of housing

Preparation and execution of research into the 
feelings and preferences of clients on the basis 
of their behaviour in LaP and preparation of the 
answer to the question of what are the trends and 
the future of housing within the perspective of the 
next 5, 10 and 20 years. 

research Large apartment 
interior design (area 
of 120 m2)

Performance of an ethnographic research project 
consisting in the identification and examination 
of large apartments (above 120 m2). research 
objective: answer to the question of what the offer 
of interior decoration producers should include 
(types, functions, prices. 

Development 10 x Dobroteka Performance of an analytic project aimed at the 
development of recommendations concerning the 
lines of specialisation of subsequent branches of 
Dobroteka in Poland and the indication of potential 
possibilities of obtaining co-financing  
to launch such branches from the eU funds from 
the 2014–2020 funding perspective.

Consulting Strategy  
of cooperation  
for the development 
of the offer

the development of a strategy of cooperation 
between Dobroteka and the B+r Studio (Furniture 
Market analysis Studio) aimed at increasing the 
competitive edge of these entities and create an 
innovative offer. Description of the current state 
of cooperation, determination of the strategic 
objective and directions, identification of activities 
to be undertaken in the next years to come  
(e.g. until 2020), indication of potential sources  
of financing for such activities.

Marketing  
and Pr

Information and 
promotional 
campaign

execution of information and promotional activities 
concerning the unit and the offer of the Laboratory 
– apartment of the Future as well as activities 
undertaken by the remaining Departments under 
the student project. Creation of a coherent 
visualization of the LaP brand.
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It Department Creation of image in 
the Internet

Preparation and administration of a website 
dedicated to LaP and activities undertaken by 
other Departments as part of the domain www.
apartamentprzyszlosci.opole.pl Social media 
support, including facebook, youtube, twitter. 
Support for other Departments as regards the use 
of equipment, mail, server, data analysis etc.

Source: own.

Due to the formal framework of the course during which the project was car-
ried out, it was assumed that particular activities must be coordinated in time 
and space (days of the week when particular classes of given groups take place, 
i.e. Mondays, Thursdays and Fridays in the period March to June 2015, build-
ings of the Opole University of Technology (seat of the Department of Econom-
ics and Management, at ul. Luboszycka 7), as appropriate to the course classes, 
and, additionally, in the Laboratory – Apartment of the Future in Dobrodzień 
– particularly during the instructional visit / inspirational workshop for the 
entire group. The main limitations applicable to the scope and time of the proj-
ect performance are related to financial resources. There were no funds available, 
the only thing students could count upon were their own independent work, 
their involvement and creativity – as well as the necessity to keep the deadline of  
12 June 2015. The groups motivated each other to continue work and, sometimes, 
even competed. The latter was a positive stimulator for advancement. Effects of 
the project can be found at the website www.apartamentprzyszlosci.opole.pl

Summary

Students are the most important (and, among other things, most numerous) 
asset of the university. Their activities and involvement in various projects are 
consistent with the guiding idea of the university they come from, therefore one 
can ascertain a certain scientific representation or exposure to the application of 
the academic knowledge in business practice. The investments of the young, in 
this case – involvement of students in research teams, translates into the creation 
of conditions for the individual development of the student as well as collective 
development (social, economic and environmental) of the region/country.

Young people are perfectly aware of the fact that good studies guarantee them 
success in their future professional career. However good studies are not only 
studies at a renowned university, but most of all active involvement, i.e. academic 
entrepreneurship in the wide sense. This concept is not limited only to business 
start-ups, i.e. becoming entrepreneurs. The manifestation of entrepreneurship is 
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visible also in the involvement in activities of research teams, scientific circles, stu-
dent self-government, participation on student placement schemes, internships, 
volunteering, participation in contests, workshops, job fairs or even employment 
(not necessarily related to the studied area). Each one of these forms gives an 
opportunity to interact with the environment and solve actual problems and, 
consequently, helps develop skills and acquire new competences (Szewczuk-
Stępień 2011, pp. 9–26). 

If, owning to the involvement of students, one can obtain a larger, and better 
cooperation potential, and there is reinforcement of cooperation in the knowl-
edge transfer area, the direction of such activities may be considered effective and 
productive. This gives a change to increase the applicability of solutions devel-
oped and influences the environment awareness (Dymek et al. 2012, pp. 235–238).

As is demonstrated by the LAP case study, a research team composed of non-
technical Economics and Management students may successfully participate in 
the knowledge transfer process. The transfer which is stereotypically associated 
with technology only, i.e. engineering and exact sciences. The potential of social 
sciences in the commercialization of knowledge and creation of innovations in 
economy is considerably large (Rudnicki 2011). They create specialised, analytic 
and expert ‘products’, the essence of which is the unique ability to understand 
social phenomena (consulting services, specialist advisory, expert opinions, anal-
yses). In this way, the student becomes part of a mechanism which ensures the 
conversion of theoretical considerations into practice. 

The inclusion of students into the knowledge transfer process can be justified 
by the following:
• any failure at this stage of activity is more a mobilisation factor than demobili-

sation. Therefore, the attention and concentration that students give to a new 
idea or project frequently result in innovations and implementation, and this 
is the very idea underlying the effective knowledge transfer,

• scientists have a tendency to use complicated theories even when the issue in 
question is simple in explanation. Student is more prone to look to a solution 
basing on his/her imagination – the invention made will be more important 
than the tool used to make it.

Student research teams significantly increase the cooperation potential of 
the academic community. People included in the groups have the ability to think 
independently, irrespectively of the governing rules, more easily face up to defeats 
and failures and can learn from their mistakes and errors. They are open, willing 
to accept ideas of others, cooperate and focus on mutual benefits. This can be 
certainly confirmed by many stakeholders of the regional innovation system. 
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2.4.  research into the regional Potential of Innovations  
on the example of the Opolskie Voivodeship
Mirosława SZEWCZYK

Introduction

There is a lot of research whose objective is to determine the factors stimulat-
ing or limiting the innovative activities within enterprises (Keizer, Dijkstra,  
& Halman 2002; Sternberg, & Arndt 2000; Łobos, & Szewczyk 2014). These fac-
tors can be divided into internal and external ones. The internal factors refer to 
the attributes of enterprises (one can list here, for example, the organisational 
structure, the employee qualifications, resources and skills used in the innovation 
creation and implementation, sector position), while the external factors con-
cern the environment surrounding the enterprises (one can list here, for example: 
sector and market type, regional and local conditions, economic, technological, 
legal, political and demographic environment, interactions with universities,  
R&D institutions, clients, suppliers and competitors) (Janasz, & Kozioł 2007; 
Pichlak 2012; Kłos 2012). 

One of the factors taken into consideration in literature is the size of the enter-
prise (Forsman, & Rantanen 2011; De Mel, McKenzie, & Woodruff 2009; Jahn, 
& Berlemann 2014). Research shows that the level of innovations is positively 
correlated to the size of enterprise, i.e. that larger companies are more innovative. 
B. Nooteboom claims that the enterprise size is of no importance, but what mat-
ters are: mutual relations, degree of integration and the strength of network links, 
whereby the network comprises, but is not limited to, the enterprises, universi-
ties, institutions, consulting companies (Nooteboom 1999). Enterprises use the 
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knowledge and resources available within the network, which is of considerable 
importance for the innovations to be created.

Ph. Aydalot sees the sources of innovations not within the enterprise but 
within an innovative environment. Also O. Pfirrmann and Ch. Oughton,  
M. Landabaso and K. Morgan state that the innovative activities of enterprises 
are to a large extent determined by regional factors (Aydalot 1986; Pfirrmann 
1994; Oughton, Landabaso, & Morgan 2002).

The purpose of this study is to systematise the current state of knowledge 
related to the innovations in enterprises in the context of regional potential of 
innovations, with particular emphasis put on the Opolskie voivodeship.

2.4.1. Importance of regional factors – innovative environment

Among external factors influencing the innovative activities in enterprises, it 
is possible to list the following: regional factors (regional structure of economy, 
institutional support, R&D backup facilities and qualified workforce), suprare-
gional innovative policy (research initiatives, research support, cooperation sup-
port) and macro-environment factors (sector development, market size, com-
petition, regionalisation, globalisation, technical progress) (Sternberg, & Arndt 
2001).

The significance of regional factors influencing the innovations within the 
region and within the enterprises located in that region is quoted by many 
authors (Sternberg, & Arndt 2001; Aydalot 1986; Pfirrmann 1994; Langendijk 
2001; Maillat 2002; Oughton, Landabaso, & Morgan 2002; Cumbers, Mackin-
non, & Chapman 2003). A. Langendijk calls regional factors the regional knowl-
edge laboratory. M.E. Porter proposed a breakdown of the regional environment 
into four elements creating the so-called competitive advantage diamond. These are: 
resource-related conditions, context of the operations of companies as well as related 
and supporting sectors. The model defines the desirable attributes of factors of the 
regional environment, indicating, at the same time, that these elements should be 
mutually reinforcing and complementary (Porter 2001).

According to D. Maillat, the innovative environment is defined by:
• geographical area
• a set of ‘actors’ active within the area, i.e. persons, enterprises, institutions, 

authorities 
• material elements (enterprises, infrastructure), immaterial elements (skills, 

knowledge, principles and codes of conduct) and institutions;
• cooperation capacity between the actors, which will result in a better utilisa-

tion of resources
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• capacity to change, reflected in, for example, the ability to modify behaviours, 
use new solutions, adjust to changes in the environment (Maillat 2002).

The cooperation between the actors takes place in a defined space. The inno-
vative environment model stresses the significance of interactions between the 
actors, which consist in the mutual learning/teaching and joint search for solu-
tions. An environment is innovative when it is open to its surroundings and can 
identify and absorb information. Together with the integration with local skills, 
this leads to the creation of skills specific for the given environment and to inno-
vations (and, consequently, to a competitive advantage).

2.4.2. Diagnosis of the Opolskie voivodeship’s potential

According to the results of research into the level of innovations conducted by 
the Polish Agency for Enterprise Development, the Opolskie voivodeship ranks 
with the regions characterised by an average level of innovations (PARP 2012). 
Much worse is the position of the Opolskie voivodeship when compared to inter-
national rankings. The results of the Regional Innovation Scoreboard 2012 show 
that the Opolskie voivodeship is within the group of poor innovators in all areas 
under research, i.e. conditions necessary to develop knowledge-based economy 
(human resources, financial support for research and development), activity of 
entities creating the regional network or innovations and effects of management 
and cooperation (Regional Innovation Scoreboard 2012).

The innovative potential of enterprises from the Opolskie voivodeship was 
studied by, inter alia: K. Widery, M. Szewczyk, A. Jasińskiej-Biliczak, A. Zyg-
munt and J. Zygmunt (Widera, & Szewczyk 2011; Zygmunt J. 2013; Zygmunt A.,  
& Szewczyk 2014; Jasińska-Biliczak 2014). A. Zygmunt and M. Szewczyk indi-
cate that there are no enterprises representing the high tech sector amongst the 
beneficiaries of the Operational Programme Innovative Economy in the Opol-
skie voivodeship (Zygmunt A., Szewczyk 2014). And it is the share of high tech 
product that is considered one of the basic determinants of modernity and 
competitiveness of economy. A. Zygmunt and M. Szewczyk also analysed the 
structure of gazelles (i.e. enterprises who increase their value most rapidly) in the 
Opolskie voivodeship. Research shows that the structure of gazelles in the period 
2009–2013 should be deemed relatively stable. Among the enterprises from the 
Opolskie voivodeship that increase their value most rapidly, the share of enti-
ties representing knowledge-intensive services was very low and there were no 
dynamically developing high-tech entities (Zygmunt A., & Szewczyk 2014). 

The innovative environment model emphasises the significance of interac-
tions occurring within the region, that may lead to the formation of clusters. 



1052.4. research into the regional Potential of Innovations on the example...

L. Hawrysz, S. Olko, K. Polek-Duraj, E. Karaś, Ł. Mach, M.Maj and P. Bębenek 
analysed the conditions and development possibilities of clusters and cluster ini-
tiatives within the Opolskie voivodeship (Hawrysz, Olko, & Polek-Duraj 2011; 
Bębenek 2011; Karaś 2010; Mach, & Maj 2011). M. Szewczyk and A. Tłuczak ana-
lysed the economic base of the Opolskie voivodeship and determined the clus-
ter development perspectives in the Opolskie voivodeship (Szewczyk, Tłuczak 
2012a 2012b 2012c). B. Klemens reviewed the possibilities of development of 
clusters in the new perspective of 2014–2020 (Klemens 2014).

Analyses concerning the knowledge transfer within the region are also pres-
ent in the studies by M. Szewczuk-Stępień, Ł. Dymek, M. Adamska, J. Zygmunt,  
A. Zygmunt, M. Szewczyk, A. Jasińskiej-Biliczak, B. Klemens (Szewczuk-Stępień, 
Dymek, & Adamska 2013; A. Zygmunt, & Szewczyk 2014; Klemens 2014; Adam-
ska 2012; J. Zygmunt 2014; Jasińska-Biliczak 2014; Mach 2014). J. Zygmunt 
identifies the factors determining the knowledge transfer within the region and 
concludes that the identification of the said factors may influence increased effec-
tiveness of the actual knowledge transfer-related processes (Zygmunt J. 2014). 

The premise for the determination of potential knowledge transfer possibili-
ties in particular regions may be the determination of regional potentials, sec-
tor-specific potentials and competitiveness of sectors. Such a study was made by  
Ł. Mach (Mach 2014).

A. Jasińska-Biliczak presented the results of survey-based studies carried out 
in 150 enterprises from the Opolskie voivodeship. The study concerned, but was 
not limited to, the significance of the knowledge transfer from the perspective of 
enterprises. Enterprises indicate the necessity to initiate, intensify and propagate 
activities allowing the knowledge transfer within the region (Jasińska-Biliczak 
2014).

The European Union uses instruments, the purpose of which is to, with-
out limitation, create ties between scientific institutions and enterprises. The 
knowledge transfer support is addressed mainly to enterprises with appropriate 
potential. A. Zygmunt and M.Szewczyk (2014) carried out an analysis of fund 
acquisition under the Operational Programme Innovative Economy to finance 
knowledge transfer-related activities in enterprises from the Opolskie voivode-
ship. M.Szewczuk-Stępień, Ł. Dymek and M. Adamska give examples, results 
and recommendations concerning the stimulation of cooperation between 
the science and business with the EU co-funding (Szewczuk-Stępień, Dymek,  
& Adamska 2013a, 2013b).

In the context of an innovative environment, one should also mention the 
studies by B. Solga, S. Kubiciel-Lodzińska D. Rokita-Poskart, R. Jończy and  
M. Tanas concerning migration. D. Rokita-Poskart, R. Jończy and M. Tanas 
analyse the scale and forms of labour migration of Opole region residents and 
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indicate potential threats related to the migration out of the region (Rokita-Pos-
kart, Jończy, & Tanas 2013; Rokita-Poskart, & Jończy 2013; Rokita-Poskart 2014).  
B. Solga indicates the possibilities related to the use of the potential of re-emi-
grants, including, for example, the financial capital, qualifications, experience, 
contacts (Solga 2013). S. Kubiciel-Lodzińska tackles the issues related to the 
inflow of foreigners to the region (Kubiciel-Lodzińska 2011, Kubiciel-Lodzińska 
2013). Both the re-emigrants and foreigners working in the region, when enter-
ing into relations with the environment, may use their knowledge and experience 
to create new products and new processes, influencing thus the creation of the 
region’s competitive advantage. 

Summary

Amongst the external factors influencing the innovative activities in enterpris-
es, one can list the following: regional factors, supraregional innovative policy 
and macro-environment factors (sector development, market size, competition, 
regionalisation, globalisation, technical progress). The concept of an innovative 
environment emphasises the role of environment as innovation incubator. In 
practice, however, the separation of regional environment factors from macro-
environment factors and innovative policy-related factors may be difficult.

The cooperation capacity of the business, science and authorities in the Opol-
skie voivodeship is visible in, among other things, the operation of industrial 
parks, entrepreneurship incubators and scientific and research centres. The readi-
ness for and capacity to embrace changes is visible in, inter alia, the creation of 
ties between scientific institutions and enterprises, the creation of clusters, use 
of various sources of financing of innovative activity development, as well as 
the emergence of a group of innovation leaders among enterprises. Interactions 
between entities are developed by learning. Therefore, the presence of foreigners 
and re-emigrants may constitute an important factor influencing the innovative-
ness of enterprises in the region, the creation of competitive advantage and the 
development of the region. 
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2.5.  Importance of and Pre-requisites for the Implementation  
of Innovation in Small and Medium enterprises
[Aneta KUCIŃSKA-LANDWÓJTOWICZ, Małgorzata ADAMSKA]

Introduction

Today’s dynamically growing market forces leave the enterprises little choice but 
to take the path of continuous progress and flexible adjustment to the new expec-
tations and requirements voiced by the customers. Companies do not stop in 
their search for solutions that, on the one hand, will improve the attractiveness of 
their offer, and on the other enhance the effectiveness and the quality of opera-
tions. Recently, particular importance has been attached to the stimulation of 
innovative activities of organisations, as a potential allowing for an effective evo-
lution of their products and processes. Economic crisis of 2008–2009 increased 
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the significance of managing innovation, which became a method for businesses 
to adapt to new market conditions (Dervitsiotis 2010, p. 903). The majority of 
the research and the past experience of highly developed countries show, how-
ever, that the primary centres that generate and implement innovation are the 
large concerns. This comes as a result of the high costs of R&D and the need 
to employ adequately trained personnel to perform this type of work. For this 
reason some enterprises rely on cooperation with external R&D centres, which 
is mutually beneficial (Klemens 2013, p. 70). However, small and medium enter-
prises (SME) are also concerned about the possibility of a failure of innovation 
activities, which may result in substantial financial problems of the company, or 
even its demise (Brzeziński 2001, p. 54). The above observations are confirmed by 
the results of the research conducted in MSEs of the Opolskie voivodeship, pre-
sented in table 6. Based on these result it can be proposed that small and medium 
enterprises focused on changing the technical and technological conditions and 
the introduction of product innovations (Bębenek 2011, p. 250). Organisation-
al innovations, which are the subject of this paper, proved to be of interest to 
a smaller number of the analysed enterprises.

As presented in Tab. 5, in 2009 only 23.1% of microenterprises, 30.5% of small 
enterprises, and 35.1% of medium enterprises declared that they had implemented 
innovations. The dynamics of change in this scope is negative. The need for changes 
in this respect should be emphasises along with the importance of organisational 
changes that serve to enhance the effectiveness of enterprises. At present, faced 
with the growing instability of the business environment, changing needs, growing 
expectations of customers and a shorter life cycle of products and services, organ-
isational changes are becoming a true necessity (Brzeziński 2001, p. 225).

This paper aims to discuss the importance of the organisational innovations 
for the development of small and medium enterprises, and the techniques that 
facilitate the stage of identification of the needs for this type of innovation. The 
paper compares the definition of organisational innovations with the concept 
of change and the improvement actions, and demonstrates the similarities and 
differences between them. Further, it discusses the role of the first stage of the 
innovation process, that is the search for and the identification of those areas 
within an organisation, that require modification, and proposes and discusses the 
functioning of tools that facilitate the assessment and analysis of organisational 
solutions employed by enterprises.
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table 6. Structure of innovation according to the enterprise size

Confirmation of introduction of a given type/area of innovation according  
to the enterprise size

enterprises Micro Small Medium

Year of research: 2007 2009
Dyna-
mics 2007 2009

Dyna-
mics 2007 2009

Dyna-
mics

New products or 
services 

85.2% 74.0% -11.2% 70.1% 70.0% -0.1% 88.8% 67.0% -21.8%

Change in the 
characteristics 
of products or 
services offered 

69.4% 65.4% -4.0% 59.6% 66.2% 6.6% 67.7% 63.8% -3.9%

technologies, 
techniques 
or production 
or service 
provision 
processes

74.7% 51.4% -23.3% 83.1% 62.9% -20.2% 85.3% 74.5% -10.8%

Organisational 
or management 
structure

44.8% 23.1% -21.7% 38.3% 30.5% -7.8% 63.5% 35.1% -28.4%

Investments into 
machinery or 
production lines

78.9% 47.6% -31.3% 90.7% 67.1% -23.6% 90.0% 68.1% -21.9%

Marketing 
activities 
changes 

49.1% 30.3% -18.8% 45.1% 29.5% -15.6% 56.4% 18.1% -38.3%

Source: adamska 2011, p. 127.

2.5.1.  role and place of organisational innovations in enterprise 
management

The literature on innovation management provides numerous definitions of 
innovativeness and innovation, as well as their classifications in terms of scale 
(breakthrough, major, minor improvements), or the object of innovation (pro-
cess innovations, product innovations, strategic or process innovations, product 
innovations, organisational innovations, marketing innovations) (Kalinowski 
2010, p. 27). Among the many definitions of innovation attention should be 
drawn to the one proposed by O’Sullivan, adopted in this paper as the basis for 
further reflections. According to him ‘innovation is a process of creating changes, 
great or small, radical or incremental, in products, processes and services. The 
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result of introduction of a new thing is the increase of value for the customer and 
adding to the knowledge held by the organisation’ (O’Sullivan et al. 2009). Such 
is the role of the organisational innovations, understood as the implementation 
of a new organisational method in the company’s rules of operation, in the work-
place organisation, or external relations. Organisational innovations can have 
an impact on both, the enterprise’s internal structure and its external relations. 
They are related to all changes taking place within an organisation, its structure, 
processes procedures, rules or policies. The aim of an organisational innovation 
can be the achievement of better results through reduction of the administrative 
or transactional costs, the improvement of work satisfaction (and thus productiv-
ity), gaining access to assets that are not the subject of trade exchange (such as 
non-codified external knowledge), or the reduction of the costs of supplies. The 
distinguishing feature of organisational innovations, as opposed to other organ-
isational changes, is the implementation of an organisational method that has 
not been used before in the firm and is the result of strategic decisions taken by 
management (Oslo Manual 2008, p. 54).

Detailed objectives of innovation activities in the area of organisation and 
management include (Brzeziński 2001, p. 28):
• better adjustment to the changing market needs,
• improved work efficiency and productivity,
• more efficient utilization of work stations,
• rationalisation of employment at the enterprise,
• better utilization of machines and equipment by the enterprise,
• reduction or elimination of extraordinary losses at the enterprise,
• streamlining of in-house transportation.

The achievement of these objectives will lead first of all to greater effectiveness 
of the business delivered through improvements to work organisation, process 
flow or information flow. It can have a positive impact on the timeliness and qual-
ity of order execution, and thus contribute to increased customer satisfaction.

2.5.1.1. Organisational innovations versus change
It should be stressed that no clear cut distinction between innovation and change 
is provided in the literature. Sometimes the terms are treated as separate, and the 
concept of ‘innovation’ is restricted to the technical sphere, whereas the term 
change is used with regard to the organisational sphere (Kalinowski 2010, p. 20). 
Going further, from the point of view of the changes in organisation, a division 
can be made into (Brzeziński 2001, p. 229):



1132.5. Importance of and Pre-requisites for the Implementation of Innovation...

• adaptive changes – which require continuous monitoring of the environment 
and a constant maintenance or improvement of the efficiency of the enter-
prise’s operations, a continuous improvement of its potential, structure and 
culture,

• innovation changes – which allow the organisation not only to adjust to the 
changing environment, but even stay ahead of changes; making it possible to 
build market in a purposeful and intentional manner by employing an origi-
nal form of activities.

Processes related to the management of organisational innovation are fairly 
complex, as they cover social and psychological elements as well. D.A. Garvin 
proposes a model of introducing organisational innovations divided into three 
main and several more detailed stages. The first stage is the identification of the 
problem, setting of objectives, and development of a solution. The second step is 
the implementation of the pre-planned measures, and the last covers the consoli-
dation of the adopted solutions and feedback that can be used for the next cycle 
of the process. A universal concept that can be used to describe organisational 
innovations was proposed by K. Lewin. According to his concept every change 
requires an evolution of attitudes and behaviours on the part of the employees. 
He created a three-phase model of innovation: unfreezing, changing and refreez-
ing, that is unfreezing of the organisational status quo, changing of the attitudes, 
followed by refreezing (Kalinowski 2010, p. 34). A simplified model of the inno-
vation process, and one that can be applied also to organisational innovations, 
was proposed by J. Tidd, who divided it into four stages: search, selection, imple-
mentation, and capture (Fig. 15).

Figure 15. Simplified innovation process model

Search
How can we find 

opportunities 
for innovation?

Selection
What are 

we going to do 
and why?

Implementation
How are we going 
to make it happen?

Capture
How are we going 
to get the benefits 

from it?

Source: tidd 2011, p. 79.

From the point of view of the analysis performed in this paper of particu-
lar importance is the stage of searching for the opportunities for organisation-
al innovation and demonstrating the need for one. It requires answering the 
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following questions: How can we find opportunities for innovation? How should 
we search? What tools and techniques will be best to identify the need for chang-
es? It is, contrary to appearance, a very important step in the entire process, since 
once it knows what it is searching for, an enterprise is able to specify the area in 
which to search. Identification of the purpose of innovation enables to steer the 
search for solutions in the right direction, and to manage accordingly the subse-
quent stages of the process.

2.5.1.2. Organisational innovations versus improvements
When analysing issues related to organisational innovations a reference should be 
made to the principle of continuous improvement, which is a foundation for the 
operations of an organisation that has decided to implement a quality manage-
ment system. A clear connection between the two concepts can be demonstrated. 
According to the guidelines of ISO 9004, a continuous process improvement can 
be delivered in two ways (PN-EN ISO 9004:2010, p. 121):
• breakthrough projects, leading to change and improvement of the existing. or 

the implementation of new processes, 
• incremental improvement activities, delivered in small steps within the exist-

ing processes.
Breakthrough projects are innovations that require a substantial redesigning of 

the existing processes and cover (PN-EN ISO 9004:2010, p. 121):
• determination of the objectives and the plan of the improvement project,
• analysis of the existing processes and recognising the possibility of changes,
• determination and planning of the process improvement,
• implementation of the improvement,
• verification and validation of the process improvement,
• assessment of the achieved improvement, including lessons learned.

The ‘small steps’ method, on the other hand, is delivered by teams of 
employees, within the framework of the existing processes. The sources of ideas 
for organisational improvements delivered using this method should be the 
employees themselves, who should be given appropriate authorisations, techni-
cal support, and the resources necessary to introduce changes. Such an approach 
requires the creation of organisational culture that inspires the staff to actively 
seek opportunities for process, product, and management system improvements 
(Urbaniak 2007, p. 223).

In order for the improvement process, delivered through breakthrough or 
incremental projects, be possible, it is necessary to identify the need for changes 
and to have the understanding that a change is indispensable for further growth 
of the organisation. Therefore, great importance is ascribed to actions such as:
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• determining the cause of the improvement by identifying problems within 
the process and selecting areas for improvement,

• assessment of the current situation with due consideration of the results relat-
ed to process effectiveness and efficiency. 

Organisational change requires a shift in the attitudes and behaviours of the 
employees, who should be both aware of the necessity of change, and understand 
the role of the personal commitment to the process. The drivers that form the 
basis for the creation of an organisation open to innovation are (Dervitsiotis 
2010, p. 909):
• leadership, which shapes the vision for the future, approaching change as 

a value and a natural need,
• organisational culture, which sets the breeding ground for engaging the cre-

ative talents of employees; its key attributes are: prevailing degree of trust, the 
risk attitude for experimenting with new ideas, tolerance of failure, accep-
tance of diversity in education and experience of employees, willingness to 
share knowledge and cooperate,

• an innovation strategy, which identifies and takes advantage of new opportu-
nities emerging in a changing business landscape,

• employee participation, particularly valuable when introducing organisation-
al innovations,

• non-tangible resources necessary to implement innovation, including access 
to internal human talent, knowledge and skills.

2.5.2.  Selected techniques supporting identification of the need  
for organisational innovations

The above discussion, backed by the analysis of the pre-requisites of the innova-
tion processes, demonstrates that one of the fundamental drivers of such process-
es is the ability to identify current and perspective innovation needs (Dworczyk 
et al. 2001, p. 178). Regardless of the term used, be it organisational innovation, 
innovatory change, or breakthrough project, the identification of the problem 
and the determination of the need for change mark the starting point for fur-
ther actions. This stage requires intellectual readiness to question the status quo 
solutions, the ability to see the problem, and the willingness to address it. The 
knowledge about the need for change can come from enterprise’s development 
strategies, customer suggestions, technical and business analyses, or the results of 
R&D efforts. Attention should also be drawn to the use of tools such as audit and 
self-assessment. The authors propose to apply the aforementioned techniques to 
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search for the innovation opportunities and to identify in enterprises areas that 
require such interventions.

2.5.2.1. Internal and external audits
Valuable information about the operations of an enterprise is provided by inter-
nal audits, which are independent advisory and verification activities. Their pur-
pose is to streamline the operations of the organisation and create value added. 
An internal audit helps an enterprises achieve its goals through systematic and 
methodical approach to the assessment and improvement of the effectiveness of 
the risk management, control, and organisational management processes. Audits 
provide the opportunity for a direct analysis of the enterprise’s strengths and 
weaknesses, thus serving as a starting point for corrective and preventive actions, 
which themselves may also require organisational changes. 

In process based organisations significant role is played by process audits which 
allow for their in-depth analysis. Table 7 presents the characteristic of a process 
audit. Done correctly, an audit of a process allows for an analysis of several of its 
aspects. Firstly, it enables the assessment of its effectiveness with respect to the 
achievement of the objectives of the enterprise, secondly, it provides an oppor-
tunity to analyse the type and the sequence of actions, and thirdly, it fosters the 
assessment of the process resources. Moreover, it forms the basis for the analysis 
and assessment of the process effectiveness, studies the relations between other 
processes, and tracks the results achieved so far as well as the ways to improve 
them. Given such a breath of scope of the audit, it is possible to determine wheth-
er the process is appropriately organised, whether it enables the achievement of 
the objectives of the enterprise, whether it has sufficient resources, whether it is 
effective, and whether it is adequately linked to other processes delivered within 
the enterprise. Answers to these questions constitute the starting point for any 
decisions concerning the need for changes to the rules of operation adopted by 
the enterprise, involving the implementation of new methods of organising rou-
tine activities or procedures governing the operations of the enterprise.

Audit results can also become the basis for workplace organisation innova-
tions, which consist in the implementation of new methods of division of tasks 
and decision powers among employees, in order to introduce a new division of 
work within and between the departments (and organisational units).

A similar role in initiating organisational innovations can be played by 
external audits, both second party (customer) audits, and third party (e.g. certi-
fication) audits. Second party audits are usually connected with an assessment 
of the organisational and technical solutions in place at the audited organisa-
tion, or are related to legal regulations, trade agreements and understandings, 
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or unique requirements of a specific customer. The result of such audits can be 
a specific requirement of the auditors, concerning an introduction of necessary 
changes in the operations of the audited organisation, such as e.g. the intro-
duction of a specific management standard, or the implementation of changes 
within particular processes. In addition to the assessment of the management 
system in place, third party audits provide comments on the changes the enter-
prise should incorporate in order to improve its organisation and processes. An 
impartial ‘eye’ of experienced auditors can help identify management system 
weaknesses, and the comments received can provoke the introduction of new 
solutions. 

table 7. Stages of the audit process

Scope of audit Description of actions

analysis and assessment  
of the process effectiveness.

assessment of the compliance of the process 
objectives with the strategic objectives of the 
enterprise, verification of the knowledge of the 
process owner related to determining the process 
objectives in greater detail, and paying attention to 
the ‘process’ awareness of the process owner and 
the process participants related to the enterprise’s 
key success drivers.

analysis and assessment  
of the process.

analysis of the type and sequence of activities 
within the process, analysis of alternative paths 
and assessment of the duration of activities as 
compared to the anticipated duration.

analysis and assessment  
of process inputs.

analysis of whether the process ‘owns’ the 
necessary resources, and the assessment of their 
quality.

analysis and assessment  
of process effectiveness.

analysis of relations between the process 
results and the outlays, covering the economic 
aspects, allowing for a verification of whether the 
transformation of the outlays into results proceeds 
correctly, or whether there are any disruptions.

analysis of points  
of interaction with other processes.

analysis of relations between processes; 
verification of whether the exchange of tangible 
and non-tangible elements between processes 
proceeds smoothly, or whether there are any 
disruptions.

results and process improvement 
method.

assessment of the process results, analysis 
of whether the adopted direction of process 
improvement is correct, suggestion of changes,  
if any.

Source: own.
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2.5.2.2. Self-assessment
Self-assessment is a carefully though-out assessment, the result of which is an 
opinion or a judgement on the company’s effectiveness and efficiency. Its pur-
pose is to provide the organisation with fact-based guidelines concerning the 
direction of investment of resources in order to improve the organisation. It can 
also be useful in measuring the progress towards the goals and the re-assessment 
of the continued suitability of such goals (PN-EN ISO 9004:2010, p. 105). Cur-
rently, there exist many models of organisational self-assessment, the most com-
mon being the national and regional quality award models, known also as the 
organisational excellence models. The results of self-assessment can be used 
to estimate the organisational maturity and compare it against global achieve-
ments. A thorough self-assessment provides information about the weaknesses 
and strengths of an enterprise, and facilitates the identification and setting of 
priorities related to its improvement. A reliable self-assessment can, therefore, 
be a starting point for the determination of the objectives related to the intro-
duction of innovations, especially organisational and process innovations. One 
of the more important self-assessment models is the EFQM excellence model 
based on the eight principles of the European Quality Award. They are: results 
orientation, customer focus, leadership and constancy of purpose, management 
of processes and facts, involvement and improvement of people, developing part-
nership, corporate social responsibility and continuous learning, innovation and 
improvement. The last of the principles listed means that the achievements of an 
organisation can be optimised if all actions are born of management supported 
by unrestricted sharing of knowledge, culture of continuous learning, and inno-
vations and improvements (Karaszewski 2006, p. 301). Therefore, in the model 
discussed, the analysis of the ‘process’ category covers the methods used by the 
organisation to design, manage and improve its internal processes, including 
innovation introduced to generate growth in value and fully satisfy the custom-
ers and other stakeholders. 

The EFQM model enables the assessment of both the enterprise’s potential, 
including: leadership, human resources, policy and strategy, partnership and 
resources and processes, and the results achieved. Self-assessment following the 
EFQM model makes it possible, therefore, to identify organisational areas that 
require improvement. Some may involve minor changes, while others might 
require innovations. The current EFQM model, created in 2009, incorporates 
changes with respect to its fundamental principles. And so for example the 
‘continuous improvement and continuous learning’ principle was replaced by: 
‘harnessing creativity and innovation’. Its purpose is to mobilize enterprises to 
develop new, innovative, and creative solutions, through cooperation with part-
ners and stakeholders.
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Summary

The above analysis places particular emphasis on the general nature of organisa-
tional innovations, which in the literature are also referred to as innovative chang-
es or breakthrough projects. They are understood as an introduction of new 
organisational or management solutions, and concern all changes taking place 
within an enterprise, its structure, processes, procedures, rules or regulations. 
Out of all types of innovation, this one has the strongest connection to social and 
psychological aspects, as it touches not only upon organisational issues, but also 
on the existing behaviour patterns. It can be said that in the case of the process, 
product, or marketing innovations, changes are a natural and unavoidable result 
of an introduction of a new technology, a new product, or a new marketing tool. 
Frequently they bring about organisational innovations that, being a result of 
previous actions, are largely understandable to the employees. However, an isolat-
ed organisational innovation taking the form of e.g. a new management system, 
unique organisational techniques, new rules promoting employee development, 
or new methods of dividing tasks and decision-making powers, is based primar-
ily on non-tangible things, on changes in the way things are done and changes in 
thinking taking place among the employees. They touch upon human attitudes, 
values, and behaviours, which are not always easily modified. Therefore, the stage 
that is of particular importance in the innovation process is the search for the 
opportunities for organisational changes, which covers the identification of areas 
of the enterprise and its management system where such changes are needed. 
If they have been identified through reliable observation, analysis of facts and 
objective opinions, the employees will have an easier time understanding the sig-
nificance of the problem, and the resulting necessity to make changes. Measures 
like internal and external audits or self-assessment may be used at enterprises at 
the onset of the innovation process, as a tool with which to identify problems 
within processes and gain knowledge about the situation within the company. 

Taking into account the results of research on the level of innovativeness of Pol-
ish enterprises and the approach to the implementation of the principle of con-
tinuous improvement, it can be said that management in domestic enterprises is 
focused largely on the completion of the tasks at hand. Less attention is given to 
searching for lasting improvements that lead to breakthrough changes. Therefore, 
it is important to encourage the upper management to introduce in enterprises 
organisational changes that utilize the knowledge and experience of the employees. 
Building a stable, competitive advantage requires continuous improvement of the 
management system. For enterprises with less advanced products and typical tech-
nological processes, it is the organisational innovation that becomes the primary 
tool of generating a competitive advantage (Jurczyk-Bunkowska et al. 2013, p. 19).
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2.6. the innovative potential of the service sector enterprises
[Justyna ZYGMUNT]

Introduction

The problem of the significance of innovations for the operation of service enter-
prises is relatively new in the literature. This aspect is tackled by, inter alia, Nijs-
sen et al. (Nijssen et al. 2006, p. 241–251), Cho et al. (Cho et al. 2012, p. 369-386), 
Wiśniewska (Wiśniewska 2012, p. 204). In the light of the growing impact of the 
service sector enterprises on the economy, it seems imperative to undertake stud-
ies of this aspect. Hence, the main objective of this article is to characterise the 
innovative potential of the service sector enterprises on the example of enterpris-
es from the Opolskie voivodeship. The empirical studies comprised two stages 
and was based on data taken from the Local Data Bank of the Main Office of 
Statistics and on results of surveys.

2.6.1.  Basic issues concerning the innovative potential of the service 
sector enterprises

The resources determining the enterprise’s capacity to undertake innovative 
activities make up its innovative potential. According to the opinion of Janasz 
and Kozioł-Nadolna, ‘the innovative potential is made up of resources from with-
in the company and of the possibilities (skills, competences) to use them’ (Janasz, 
& Kozioł-Nadolna 2011, p. 53). Basing on the views expressed by Białoń, Jasiński 
is of the opinion that ‘the enterprise’s innovative potential is the total of assets 
making it possible to: generate innovative ideas, carry them through and to com-
mercialise the effects of these processes’ (Jasiński 2012, p. 16).

The literature classifies the assets making up the innovative potential mainly 
as internal assets (internal potential of the enterprise) and external sources of 
innovation.

According to Poznańska, the internal potential is created by the following 
components: financial and material potential, human potential as well as knowl-
edge and technical information (Poznańska 1998, p. 40–41). Sosnowska et al. 
in turn separated the following elements making up the innovative potential: 
research and marketing infrastructure, efficient management system.knowledge 
and experience capital, innovation portfolio and patent portfolio (Sosnowska et 
al. 2000, p. 16).
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The external sources of innovations making up the innovative potential may 
include suppliers, consumers as well as competitors. A significant external factor 
supporting the innovative activities and, at the same time, influencing the innova-
tive potential is also the cooperation between enterprises, scientific and research 
institutes and self-government units. The considerable significance of the said 
cooperation in the generation of innovative solutions is stressed by, inter alia, 
Bal-Woźniak (Bal-Woźniak 2012, p. 22), Adamska et al., (Adamska et al. 2013, 
pp. 11–29), Klemens (Klemens 2013, pp. 63–72), Szewczuk-Stępień (Szewczuk-
Stępień 2014, p. 173–184), A. Zygmunt (Zygmunt A. 2014, p. 14).

The essence of innovations in the service sector enterprises is generally dif-
ferent from innovations implemented by production enterprises. It is stressed in 
this context by Nijssen et al.that the specificity of innovations in the service sec-
tor enterprises consists mainly in the development of concepts and procedures 
oriented at innovations for the client, unlike in the case of industrial enterpris-
es, where innovations are usually oriented at technologies (Nijssen et al. 2006,  
p. 241–251). Similar opinion is voiced by Wiśniewska, who emphasises that ‘inno-
vations in the service sector are manifested by: creation of a new service concept 
or another client cooperation platform, implementation of a new service provi-
sion system or application of a new service provision technology ‘ (Wiśniewska 
2012, p. 205).

Un et al. argue that service sector enterprises usually do not have sufficient 
resources to carry out research and development work aimed at the development 
of innovative solutions (Un et al. 2009, p. 390). However, as was noted in this con-
text by Gago and Rubalcaba, the important feature of service sector company is 
the possibility to support innovative processes in entities for the benefit of which 
the service is rendered by the provision of specific resources, knowledge and skills 
(Gago, & Rubalcaba 2007, p. 26).

The literature has numerous classifications of innovations. Świtalski distin-
guishes product, process and organisational innovations (Świtalski 2005, p. 89). 
Jasiński indicates that innovations should be divided into product, process, organ-
isational and service ones (Jasiński 2012, p. 12–13). Based on the Oslo Manual one 
can also identify marketing innovations (Oslo Manual 2008, p. 115). 

It must be stressed at the same time that in the contest of service sector enter-
prises the above-mentioned types of investments are characterised by specific 
attributes. Product innovations are generally related to the ‘offered bundle of ben-
efits for the client’ (Wiśniewska 2012, p. 206) in the form of new knowledge. Pro-
cess innovations, in turn, in service sector enterprises are based to a larger extent 
on interactions with the client than in the case of production enterprises. Anoth-
er is also the specificity of organisational innovations, which, in the case of the 
service sector enterprises, are oriented at ‘(…) aspiring to create ‘‘brand-related 
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experience for the client’’ (…)’ (Wiśniewska 2012, p. 206). The marketing inno-
vations implemented by the service sector enterprises can be characterised in 
a similar way (Wiśniewska 2012, p. 206).

2.6.2.  Innovations of the service sector enterprises  
– research methodology

The research into the assessment of innovative potential of the service sec-
tor enterprises was conducted on the basis of enterprises from the Opolskie 
voivodeship.

The first stage of research consisted in the analysis of the innovative activi-
ties of those enterprises on the basis of data from the Local Data Bank of the 
Main Office of Statistics. The research period comprised the years 2006–2013. 
The length of the research period was determined by the availability of data from 
the Main Office of Statistics18. The research relied on the structure ratios and 
time series.

The second stage of research comprised the assessment of the innovative 
potential of selected service enterprises of the Opole region. The research was 
conducted in the period from December 2014 to January 2015 on the basis of 
a questionnaire survey. The research sample was relatively small and comprised 
six enterprises, which were classified as U (service enterprise) and were assigned 
numbers from 1 to 6. The sample choice was made purposefully and concerned 
selected enterprises that took part in the project entitled ‘Effective Transfer of 
Knowledge from Science to Industry in the Opolskie Voivodeship’ pursued as 
part of Submeasure 8.2.1 Support for the cooperation between science and busi-
ness, Measure 8.2 Knowledge transfer, Priority VIII Regional resources of econ-
omy of the Operational Programme Human Capital. Enterprises which were 
subject to the survey belonged to various branches (medical services, training, 
transport, other services).

2.6.3.  Innovative activity of the service sector enterprises 
 in the Opolskie voivodeship 

The research conducted leads to the conclusion that the level of innovative activ-
ities of service sector enterprises in the Opolskie voivodeship is relatively low  
(Fig. 16).

18 In case of selected years and observations, the data from the Main Office of Statistics were not 
available (this concerns mainly the following years: 2007 and 2012).



124 Chapter 2. Conditions for the Knowledge transfer in the region

Figure 16.  Percentage of service sector enterprises in the Opolskie 
voivodeship which incurred expenditure on innovative activities19 
in the analysed period
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Source: own studies on the basis of data from the Local Data Dank of the Main Office of Statistics.

The highest percentage of service sector enterprises from the Opolskie 
voivodeship that incurred expenditure on innovative activities could be observed 
in 2009. The said percentage stood then at the level of 17.35%. In subsequent 
years of the analysed period, the percentage of service sector enterprises that 
undertook innovative activities went down. In 2012, the share of such enterprises 
in the total number of service sector enterprises in the Opolskie voivodeship 
did not exceed 5%. In the last year of the analysed period, there was a noticeable 
growth in the percentage of said enterprises, the dynamics being 155%.

The analysis of the structure of expenditure on innovative activities in the 
service sector enterprises in the Opolskie voivodeship in the said period allows 
us to conclude that the said expenditures were predominantly incurred on fixed 
assets (Tab. 8).

Each year in the analysed period, the capital expenditure on fixed assets 
amounted to at least 53% of all expenditure on innovative activities of the service 
sector enterprises from the Opolskie voivodeship. It should be emphasised that 
between 2008–2009 and in 2011, the said expenditures were at the level exceeding 
90% of total expenditures on innovations. It should also be noted that between 
2012–2013 there was a considerable fall in the share of expenditure on invest-
ments on fixed assets (respectively: 63.34% and 53.41%) in the structure of expen-
diture on innovative activities in the analysed enterprises.

19 The 2007 data were approximated as the arithmetic mean of data for 2006 and 2008.
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table 8.  The structure (in %) of expenditure on innovative activities  
in the service sector enterprises in the Opolskie voivodeship  
in the analysed period

Service sector 
enterprises

2006 2007 2008 2009 2010 2011 2012 2013

research and 
development activities

15.31 n/a 0.45 0.00 0.79 0.00 0.00 31.22

Purchase of 
knowledge from 
external sources

1.87 n/a 2.16 0.10 0.41 0.35 0.00 0.00

Purchase of software 10.23 n/a 3.72 8.14 8.18 6.17 14.45 13.85

Capital expenditure 
on fixed assets

including20:
63.99 n/a 92.99 91.11 88.94 92.34 63.34 53.41

Buildings and 
structures, 
plants and 
machinery
and land

21.30 n/a 46.43 28.34 30.19 38.89 10.78 4.14

 Plants and 
machinery

78.70 n/a 53.57 71.66 69.81 61.11 89.22 95.86

Personnel training 
related directly to the 
implementation of 
product or process 
innovations

3.06 n/a 0.30 0.24 0.51 1.14 4.41 0.37

Marketing related to 
the implementation 
of new or significantly 
improved products

5.55 n/a 0.38 0.41 1.16 0.00 17.80 1.14

Source: own studies on the basis of data from the Local Data Dank of the Main Office of Statistics.20

In the analysed period, the service sector enterprises from the Opolskie voivode-
ship incurred relatively low expenditures on innovative activities related to the pur-
chase of knowledge from external sources or training of personnel related directly 
to the introduction of product or process innovations. On the basis of analyses 
made, it may then be concluded that the growing significance in the structure of 
expenditures on innovative activities among the analysed enterprises was gained 
by expenditure on the purchase of software. It should be stressed that the share 

20 Assuming that capital expenditure constitutes 100%.
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of expenditure on research and development activities (in 2013) and on marketing 
related to the introduction of new or significantly improved products (in 2012) in 
the structure of total expenditures on innovative activities went considerably up.

On the basis of analysis made it can be observed that the service sector enter-
prises from the Opolskie voivodeship predominantly financed their investments 
in innovative activities using their own funds (Fig. 17).

Figure 17.  The sources of finance for innovative activities (in kPLN)  
in the service sector enterprises from the Opole region  
in the analysed period
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Source: own studies on the basis of data from the Local Data Dank of the Main Office of Statistics.

Between 2006–2011, the share of own funds in the financing of investment 
activities was not lower than 75%. The significance of budget funds as well as 
funds from abroad was minute in that period. There was a visible change in the 
structure of investment financing sources in 2013, when the service sector enter-
prises used their own funds to cover only 45% of their capital needs related to 
their innovative activities. The utilisation of foreign funds as well as bank credits 
(respectively: 37% and 18%) went significantly up.

2.6.4.  the innovative potential of the service sector enterprises  
from the Opolskie voivodeship – results of survey-based 
research

On the basis of research it was noted that one half of the enterprises surveyed 
introduced new services on the market over the last three years. Furthermore, 
most of these enterprises underwent changes related to the implementation of 
internal processes as well as organisational changes (Fig. 18).
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Figure 18.  The number of enterprises analysed which introduced changes  
to their operations over the last three years21
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Source: own studies on the basis of questionnaire survey results.

In two of the service sector enterprises analysed there were no activities under-
taken over the last three years aimed at improving their processes. In three enter-
prises, there were organisational changes and/or process performance changes 
implemented. As regards the marketing area, changes were implemented in only 
one of the enterprises analysed.

The survey results show that none of the enterprises analysed had its own 
research and development department. All analysed enterprises intend to under-
take innovative activities in the future. One half of the entities declared that 
these actions will focus on process innovations. The remaining enterprise indi-
cated marketing innovations as the potential innovative activity direction they 
consider.

The catalogue of expected benefits resulting from the innovative activities 
undertaken, as indicated by the enterprises analysed, included mainly the follow-
ing items:
• expansion of the offer/development of new services,
• acquisition of new clients,
• reinforcement and development of the market position,
• expansion of market communication channels,
• acquisition of highly skilled employees,
• development of employee competences.

The main barriers to innovative activities are, according to the enterprises 
analysed, the following factors:

21 It was possible to choose a few answers, therefore the results do not add up to 6.
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• lack of appropriate funds,
• lack of appropriate market information,
• unclear legal regulations,
• high costs of purchase of necessary plants and machinery,
• inappropriate flow of information in internal communication.

The fundamental conclusion from the surveys made is the fact that the ana-
lysed enterprises are open to cooperation with external partners (universities, 
research institutes, self-government units, etc.) when it comes to their future 
innovative activities. The basic premises enticing enterprises to undertake such 
cooperation were presented in Tab. 9.

table 9.  Premises inducing analysed enterprises to enter into cooperation 
as regards the planned innovative activities

Premises enticing enterprises to 
cooperate as regards innovative activities

U1 U2 U3 U4 U5 U6

Classification of activities X X

access to resources X X X

Increased market share X X X X X

Improvement in quality of services rendered X X X

Increased client loyalty X X X X

Improved market knowledge X X X X X

Better use of resources available X X X X X

Diversification of risks X X

efficiency improvement X X X X X X

Source: own studies on the basis of questionnaire survey results.

The fundamental premise enticing cooperation when it comes to innova-
tive activities is, according to the enterprises analysed, efficiency improvement. 
Most enterprises under analysis also indicated a better use of resources available, 
improvement of market knowledge and increase of market share as potential ben-
efits resulting from innovative activities undertaken in cooperation with other 
entities. Another important cooperation-inducing premise is the possibility to 
increase customer loyalty. The enterprises under analysis also stressed that coop-
eration in innovation implementation may also lead to diversification of activi-
ties and diversification of related risks.
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Summary 

The literature studies conducted allow us to state that the innovative potential 
fundamentally determines the innovative activities of enterprises. Results of 
empirical research lead to the conclusion that the level of innovative activities 
of service sector enterprises in the Opolskie voivodeship is relatively low. Of 
key importance here is the verification whether or not the growing percentage 
of enterprises which increase their expenditures on innovative activities in 2013 
is a symptom of the rising innovative potential of the service sector enterprises. 
It should also be studied whether or not the considerable grow in expenditures 
on marketing in relation with the introduction of new/significantly improved 
products that was noted in 2012 as well as on research and development activities 
in 2013 resulted from a general tendency in the sector analysed or was simply 
a result of a small number of projects, albeit with large budgets.

The surveys concluded allow us to conclude that the service sector enterprises 
from the Opolskie voivodeship assess their innovative potential relatively well, 
which is evidenced by, inter alia, their declared willingness to undertake innova-
tive activities. Due to the relatively small research sample, the conclusions drawn 
here are only preliminary and should be treated as a basis for further, more exten-
sive research to be conducted on a more numerous group of enterprises.
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2.7.  Innovations and export of high tech Products  
– Selected aspects of enterprise Studies
[Mirosława SZEWCZYK, Magdalena CIESIELSKA]

Introduction

Relocation of manufacturing activities to countries with low labour costs is 
a common phenomenon. Enterprises optimise the chain of values in order to 
achieve lower labour costs, scale effect benefits or synergy benefits as well as to 
optimise their tax liabilities (Bzymek-Iwanowicz 2014). On the other hand, lit-
erature stresses the considerable contribution of foreign investments into the 
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process of technology transfer and the degrease of the technology gap in develop-
ing countries when compared to industrialised countries (Vernon 1987; Patel P., 
& Vega M. 1999).

In accordance with theory of direct foreign investments, the competitive 
advantages that investors plan to obtain are related to, without limitation, location 
(e.g. low labour costs, access to natural resources) (Karasiewicz 2002). According 
to the international product life cycle model, the location factors in the manu-
facturing activities include what follows: know-how, demand, scale effects and 
labour costs. Plants located in industrialised countries are characterised by inno-
vativeness, while plants located in developing countries are characterised mainly 
by low labour costs (Karasiewicz  2002). Ever since the 1960s, due to the lower 
labour costs, many transnational corporations have preferred to relocate to Asia. 
The market and technological considerations lead to the location of direct for-
eign investments in modern sectors in Western Europe (US and Japanese cor-
porations) or in the US (Western European and Japanese corporations) (Nogaj 
2011). Mani (2000), Lall (2000), Mayer, Butkevicius, Kadri (2002) and Shrolec 
(2005) note a dynamic development of the trade in high tech products with devel-
oping countries. According to the statistics, developing countries are becoming 
significant exporters of high tech products. It seems, however, that this growth 
is many a time a result of relocation of manufacturing plants to countries with 
lower labour costs. Developing countries simply join, for example, certain ele-
ments, components or sub-assemblies of high tech products and, consequently, 
the statistics show that they produce and export high tech products. 

Products exported by Poland include mainly product of medium high, medi-
um low and low technology (for example: cars and buses, household appliances 
and food products) (Foreign Trade Database. Main Office of Statistics 2015). 

The purpose of this study is to assess the innovative character of Polish econ-
omy. Eurostat data concerning the foreign trade in high tech products were used 
(indirect innovation indicator). The ‘high tech’ areas include areas with high 
intensity of research and development processes. They are characterised by, on 
the one hand, high level of innovations, but on the other hand, labour consump-
tion, short life cycle and considerable investment risk (Szewczyk 2014). Poland 
takes a remote list in the world ranking of high tech product exporters, however 
the period from 2007–2013 witnesses a gradual upwards tendency when it comes 
to the export of products from this group.

2.7.1.  Innovations, internationalization, export

Innovations are a complex and multidimensional matter (Adams, Bessant,  
& Phelps 2006; Klemens 2013; Łobos, & Szewczyk 2014). Innovations consist in 
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the application of knowledge to create new knowledge (Drucker 1993). Accord-
ing to the Oslo Manual, the innovation is defined as a new or significantly 
improved product (goods or service), process, new marketing method or new 
organisational method in the economic practice, work place organisation or rela-
tions with the surrounding environment (OECD 2006). The above definition 
stresses the importance of cooperation with external partners open to innova-
tions, which became the source of interest for the business and for science (Ches-
brough 2005; Powell 1998; Szewczyk, & Widera 2011; Klemens 2013). According 
to the resource theory, innovations constitute a component of immaterial assets 
which may ensure competitive advantage for the enterprise due to the fact of 
being innovative, which may be too costly to replicate by competitors (Barney 
1991). Innovations and technology are key components determining the com-
petitive strategy of enterprises. The world of science agrees that organisations 
should simultaneously acquire clients and technological competences, because 
both these factors create bases for the implementation of innovations within the 
organisation (Hortinha et al. 2011; Yalcinkaya, Roger, & Griffith 2007; Daneels 
2002; Kucińska-Landwójtowicz 2015).

The rapidity of information and data flow as well as the development of IT 
and data transfer technologies contribute to the growth of international trade, 
thus changing the global economy and organizational behaviours. Large enter-
prises became leaders of internationalization and innovations (Audretsch 2002) 

despite bureaucratic obstacles (Link, & Bozeman 1991).
Technological resources as well as process and product innovations constitute 

most important factors of competitive advantage growth of national and inter-
national companies. The influence of innovations on enterprise’s efficiency can 
be treated in two ways: as direct influence on the innovative company and as the 
influence of propagation of innovations from other companies (Wakelin 1998). 
There is rich literature concerning the impact of technological resources and 
innovations of an organisation on export behaviours.

Barrios, Görg and Strobl (2003) carried out empirical studies and demon-
strated that the research and development activity of enterprises is an important 
factor predetermining the their pro-export activities. Cho and Pucik (2005) stud-
ied the impact of quality and innovations on the profitability of organisations, 
indicating the significance of a simultaneous recognition of quality and innova-
tions in the organisation’s strategy as a necessary factor allowing the organisa-
tion to maintain a profitable growth in the rapidly developing global economic 
environment. The impact of technological knowledge assets (TKA) on the organ-
isation’s results was also studied. According to the research conducted by Diaz-
Diaz, Aguiar-Diaz and De Saá-Pérez (2008), the TKAs have direct influence on 
the financial results of the organisation within a short-term period, and on the 
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total bottom line of the organisation in the long-term period. The research by the 
Spanish team confirm the considerable and positive influence of innovations on 
the organisation’s financial performance. 

The enterprise’s growth may be obtained owing to the introduction of new 
product onto the market (innovation) or by acquisition of new clients (interna-
tionalization). Kyläheiko, Jantunen, Puumalainen, Saarenketo, Tuppura (2011) in 
their study of the impact of technological possibilities, innovations and interna-
tionalization on the results of organizations have demonstrated that innovations 
together with the organization’s technological potential are the main factors 
underlying its economic growth. 

The significance of innovations for an organization active in the international 
marketing area was proven by Vila and Kuster (2007). The relationship between 
innovations and the export activities of Italian production companies at the 
microeconomic level was studied by Basile (2001). The study results confirm the 
hypothesis that innovations are an important factor of competitive advantage 
and help explain the heterogeneity of export activities of Italian companies.

According to Wakelin (1998), export activities may be defined in two ways: 
• as the export probability for an enterprise and
• as their export propensity.

The following are considered potential determinants of export activities:
• innovative activities consisting in the development of new products and 

reduction of technological process costs,
• other organisation features, such as ownership structure, enterprise size, unit 

cost of production,
• sector of activity,
• geographical location of the enterprise.

As regards the development of the high-tech sector, there appears a question 
of how far the export activities of enterprises are influenced by innovations, 
development and competitive advantage. Do innovations influence export or 
does export influence innovations? 

Bratti and Felice (2012) conducted a study into Italian enterprises and noted 
that exports considerably increased the probability of implementation of prod-
uct innovations (learning by exports). As an explanation of this phenomenon, 
they cited the variety of tastes and needs of foreign clients.

Haneda and Ito (2014) found that involvement in international operation 
increased the sales of innovative products but did not necessarily result in increas-
ing the probability that a company may successfully implement a new product 
or process. 
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D’Angelo (2012) studied the impact of innovative activities on the intensity 
of exports of Italian SMEs representing the high tech sector. Empirical research 
showed, inter alia, that: 
• increased expenditure on the R&D activities does not have a considerable 

impact on the intensity of exports;
• R&D employees may positively impact the intensity of exports
• cooperation of the enterprise with universities and external R&D centres has 

a positive impact on the intensity of exports; 
• product innovations and a growth in revenue from innovative activities have 

positive and considerable impact on the intensity of exports.

2.7.2.  the balance of Polish foreign trade in high tech products 
between 2007–2013

The share of Poland in the exports of high tech products in the European Union 
still remains at a very low level (Tab. 8), however, a gradual rise in the value of 
exports from EUR 3,108 million to EUR 10,177 million could be observed 
between 2007–2013 (Tab. 11). The balance of foreign trade in high tech products 
in the whole period under analysis is negative, but it must be noted that there 
was a growth in the import to export ratio from 28% in 2007 to 61% in 2013 
(Tab. 10). 

table 10. Share of export of high tech products in total exports, 2007–2013

 2007 2008 2009 2010 2011 2012 2013

european Union (eU–28) 16.1 15.4 17.1 16.1 15.4 15.7 15.3

Poland 3.0 4.3 5.7 6.0 5.1 6.0 6.7

Source: eurostat, [@: 28-03-2015] http://ec.europa.eu/eurostat/.

table 11. Import and export of high tech products (EUR millions), 2007–2013

 2007 2008 2009 2010 2011 2012 2013

Import of high tech products 
(eUr millions)

11,234 14,041 12,617 15,611 15,367 16,277 16,819

export of high tech products 
(eUr millions)

3,108 4,950 5,585 7,289 6,963 8,594 10,177

Balance (eUr million) -8,126 -9,091 –7,032 -8,322 -8,404 –7,683 -6,642

Import to export ratio (%) 28 35 44 47 45 53 61

Source: own calculations on the basis of data from eurostat, [28-03-2015] http://ec.europa.eu/
eurostat/.
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Figure 19.  The development tendency in the exports and imports of high 
tech products
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On the basis of analysed trend comparison it may be concluded that:
• the value of imports grows on a year to year basis by EUR 856.32 million on 

average (determination coefficient R2 = 0.82)
• the value of exports grows on a year to year basis by EUR 1066.9 million on 

average (determination coefficient R2 = 0.82)
• It should be noted that although the high tech product trade deficit decreases, 

it may be expected that the value of exports and imports will become equal as 
late as in 2048 (assuming that the observable tendencies are maintained).

Summary

The ability to implement new technologies is an important element determin-
ing the innovative character of economy. The high tech sector, considering the 
intensity of research and development processes and considerable level of inno-
vations, may be decisive when it comes to innovativeness and competitiveness of 
economy. 

The exports of high tech products is an important element evidencing access 
to modern and innovative technologies. The Polish export is based, however, on 
medium or low tech products. The share of high tech exports is much below the 
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EU-28 average. The negative high tech trade balance observed between 2007–2013 
is a proof of technological gap between Poland and abroad. 
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2.8.  Innovations related to the low emission technologies  
and renewable sources of energy 
[Bogdan RUSZCZAK, Przemysław MISIURSKI]

Introduction 

Besides the rise in the efficiency of the power and transport sectors, an important 
reason for undertaking measures aimed at the application of modern technolo-
gies in these branches of industry is the currently observed large accumulation of 
greenhouse gasses in the earth atmosphere. Another significant premise for the 
development constitute the shrinking resources of fossil fuels. There are different 
opinions with regard to the remaining resources of such conventional sources of 
energy as coal, petrol or gas, however it is important to take into consideration 
the alternative sources of electric or thermal energy as well as fuels.
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table 12. Basic objectives of the policy until 2020 by regions

Region Political scenario

United States of america
15% share of renewable sources in the energy generation, 
including gas and biofuels 

Japan Implementation of the basic energy plan

european Union
25% reduction of greenhouse gas emission  
when compared to 1990.

russia
15% reduction of greenhouse gas emission  
when compared to 1990.

China
15% reduction of carbon dioxide emission  
when compared to 2005 (as regards low emission).

India
20% reduction of carbon dioxide emission  
when compared to 2005.

Brazil
36% reduction of greenhouse gas emission  
when compared to 1990.

Source: own studies on the basis of (International energy agency, 2010).

The current environmental protection policy in most developed countries 
expresses very ambitious plans in the declarations. The main directions as pre-
sented in the table below assume, most of all, a considerable reduction of green-
house gas emissions into the atmosphere, which will be possible by the promo-
tion of the energy saving concept and an increase in the use of renewable sources 
of energy instead of the traditional fossil fuels which are responsible for the large 
emission of pollutions.

One should also note the European Union programme, assuming the devel-
opment of low emission technologies – described in the SET-Plan document 
(Strategic Energy Technology). This document, proposed by the European Com-
mission and accepted by the Council of Europe and the European Parliament, 
assumes the adoption of seven so-called initiatives. Directly related with the use 
of renewable energy source are three of such initiatives: the initiative for wind 
energy, the initiative for the solar energy (‘Solar Europe’) and the initiative for sus-
tainable bioenergy (‘Bio-energy Europe’). For all three of them, there are ambi-
tious goals set, which concern the share of such energies in the energy source 
market as well as requirements as to the reduction of costs related to the imple-
mentation of such technologies. Two subsequent initiatives: the ‘Smart Cities’ 
Initiative and the Fuel Cell and Hydrogen Joint Technology Initiative ‘directly 
define the necessity to support the development of modern transport technolo-
gies. In this case, the main objectives include, but are not limited to, the reduc-
tion of greenhouse gas emissions in transport and energy generation as well as 
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the construction of a competitive fuel cell chain for the needs of the hydrogen 
technologies (The European Strategic... 2009).

The achievement of such goals is related to the necessity of development of 
appropriate strategies, so-called low emission technologies, an with their imple-
mentation and consecutive propagation. To pursue this policy, it is necessary also 
to increase the share of renewable energy sources in the general energy source bal-
ance as well as the implementation and promotion of energy saving plans.

2.8.1. renewable energy sources

A permanent development of technologies related to the acquisition of electric 
and thermal energy from renewable energy sources is observed, which is the result 
mainly of the diversity of such sources and the relatively short history of the use 
of technical facilities and installations designed to use them. The renewable ener-
gy sources may be divided by the energy origin (Klugmann-Radziemska 2006). 
According to this division, there is energy the source of which is the sun activity 
(transferred b the energy of biomass, sun, wind, water head), earth movement and 
the heat in its interior (in the form of the wind energy, water head energy, but also 
geothermal energy) as well as the energy related to the gravitational activity of the 
moon (in the form of tides and waves).

2.8.1.1. Wind energy
Although the wind turbines have been used for several dozen years now, the 
advancement of the technologies of conversion of the wind energy into electric 
energy is still very impressive. Currently, the most frequently installed turbines 
have the nominal power of 2 MW, however the manufacturers are already devel-
oping more efficient and robust constructions. Enercon already has on offer tur-
bines with the nominal power of 7 MW, while US engineers are working on 10 
MW constructions and a consortium of Spanish companies works on a 15 MW 
plant. Turbines of such power will also require appropriate wind resources, there-
fore they are designed mainly for wind farms located offshore. There are also 
works on the improvement of the efficiency of wind power plants. For example, 
Siemens is developing wind plants based on a low-speed generators without gear 
boxes. Owing to the elimination of more failure-prone plant sub-assemblies, this 
will allow a considerable increase in the reliability of the entire system (Fairley 
2015).

There are also concepts of mobile power plants, which could be used in loca-
tions where there is no electric power grid or in case of a failure (Eolic, Foldable 
Wind... 2012), similar to mobile wind plants mounted in special trucks (Pope 
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Design 2015) as well as futuristic high wind power plants which could rise several 
hundred meters above the ground and work much more efficiently owing to the 
use of the higher wind potential at such heights (Madrigal 2015). 

Apart from wind turbines with the power of several MW, there are a lot of 
wind plants with a relatively low potential. They are called micro-windmills and 
generate energy of a few or a few dozen kW. Such installations frequently work 
for private needs and it is estimated that only one quarter of them is connected 
to the electric power grid, the remaining ones operating as an additional source 
of power supply.

2.8.1.2. Solar energy
The generation of solar energy at the current level of efficiency of the techni-
cal equipment available requires good sun exposure, preferably all year long. An 
example of a large power generation project designed to acquire solar energy may 
be the solar plant complex construction project in the Sahara desert prepared by 
a consortium of companies making up the DESERTEC foundation and sup-
ported by numerous local scientific organisations. The project will cover a con-
siderable portion of the energy demand in the region in the future (DESERTEC 
Foundation 2015).

In Poland, the solar energy may be used only to a limited extent. As noted by 
R. Tytko, the meteorological conditions in Poland are not uniform and the solar 
exposure, apart from daily changes, is diversified also in the annual cycle, i.e. 80% 
of the total annual sun exposure is concentrated in the six months of the spring 
and summer season. This results in considerable restrictions as regards the possi-
bilities to obtain solar energy, especially in winter time, and in a lower popularity 
of this type of installations in Poland (Tytko 2009).

2.8.1.3. Water energy
Hydroelectric power plants obtain the energy potential of falling water using the 
principles of classical mechanics to convert it into electric power, however only 
a part of that power can be effectively utilised. Depending on the size, such power 
plants comprise a dam or weir, a pressure pipe system transporting water to a tur-
bine, which in turn is combined with an electric power generator (Kaltschmitt  
et al. 2007).

In Poland, the hydroelectric power plants have a considerable share in the total 
amount of energy generated from renewable sources. It should be noted that cur-
rently in Poland there are approximately 30 hydroelectric power plants with the 
power below 1 MW under construction. It is planned to create a water cascade in 
the river Dunajec, on which over 20 hydroelectric power plants could be built.
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2.8.1.4. Biogas and biofuels
Many authors claim that the development of biofuel production will be neces-
sary for future energy supply, especially liquid fuels, the resources of which may 
be depleted in the future. It may also lead to a considerable reduction of the 
greenhouse gas emission. They also suggest an extensive use of biofuels in the 
transport sector, realistic engine tests and biofuel tests as well as a reliable transfer 
of knowledge on this subject (Luque et al. 2008).

Over the last few years, Poland witnessed a considerable growth in the number 
of newly constructed biogas plants. It is also estimated that there will be a new 
line of development as regards the biogas plants under construction. Most prob-
ably they will not concentrate on independent generation of heat and energy but 
on delivering gas directly to the natural gas grid (Oniszek-Popławska et al. 2010).

The use of biofuels, another form of biomass utilisation, is also on the rise. 
Liquid forms of biomass (e.g. alcohols or plant oils) are added to transport fuels 
– the so-called biodiesel. 

R. Tytko stresses that ever since the adoption in Poland in 2006 of the act 
on biofuels and on the use of rape to produce biodiesel, the sector dealing with 
the generation and distribution of such fuels in Poland has seen a considerable 
growth. The current biofuel production potential can satisfy as much as 5% of 
the Polish demand for liquid fuels (Tytko 2009).

2.8.1.5. New ways of utilisation of renewable energy sources
Besides the traditional ways of generating hydropower at power plants located at 
riverbanks, technologies based on energy cumulated in the seas and oceans are 
being developed. The three basis ways of electric power generation from the sea 
include the management of the energy of tides, the energy of waves and the ener-
gy of sea currents (Lewandowski 2007). Power plants generate the electric energy 
from the energy of tides follow the natural rhythm of oceanic tides.

In order to harness the power of sea waves, one may use, for example, the tech-
nology of floating sea snakes, i.e. sets of turbines set into motion by the sea water 
flowing through floating tubes attached the sea bottom using the ‘Archimedes 
wave string’ technology in which the wave flows through the turbine floating 
freely under the water surface or the tanks of air compressed by water and used 
then to drive the electric turbine (Tabak 2009).

The huge resources of hot oceanic water which, owing to the modern tech-
nologies, may be used to generate electric energy, are found in the oceans near 
the equator and between the tropics. The average annual water temperature there 
ranges between 27 °C and 29 °C and is almost constant day and night.
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Another novel project is the joint Polish-Swedish biogas plant construction 
project. It assumes the gas emitted by algae will be captured. This investment 
is co-financed from the South Baltic Cross-Border Cooperation Programme. 
The gas generated will be used by the ferries travelling between the two countries 
(Energia z glonów... 2015). 

2.8.2. Low emission technologies in the public bus transport

An important element leading to the reduction of the issue of harmful substanc-
es in the public bus transport (buses) are the so-called Euro standards. The Euro-
pean Union standards determine the border limits of the emission of toxic fuel 
components. Directive 91/44/EEC22 introduced the first restrictions concerning 
the emission of carbon monoxide (CO), hydrocarbons (HC), nitrogen oxides 
(NOx) and particulates (PM), commonly referred to as the Euro 1 standard. The 
later emission restrictions were numbered using subsequent digits. Currently, the 
standard in force for new buses is the Euro 6 standard (cf. Tab. 13). It forced bus 
manufacturers to apply new drive units. 

table 13.  Border emission values of Euro standards for compression ignition 
engines (the ECS and ELR tests)

Standard Data CO [g/kWh] HC [g/kWh] NOx [g/kWh] PM [g/kWh]

Euro 1
1992, <85 kW 4.5 1.1 8.0 0.612

1992, >85 kW 4.5 1.1 8.0 0.36

Euro 2
10.1996 4.0 1.1 7.0 0.25

10.1998 4.0 1.1 7.0 0.15

Euro 3

10.1999,  
only eeV

1.5 0.25 2.0 0.02

10.2000 2.1 0.66 5.0 0.10

Euro 4 10.2005 1.5 0.46 3.5 0.02

Euro 5 10.2008 1.5 0.46 2.0 0.02

Euro 6 01.2014 1.5 0.13 0.5 0.01

Source: Stanik, & Jakóbiec 2012.

22 The Council Directive of 26 June 1991 amending Directive 70/220/EEC on the approximation 
of laws of the Member States relating to the measures to be taken against air pollution by emissions for motor 
vehicles. O.J. EU L 242 of 30.08.1991, pp. 1–106.
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Another factor conducive to the environmental protection is the use of alter-
native fuels. To this end, a Communication on the European strategy relating to 
alternative fuels and their use in the transport section of the European Union 
was published in January 2013. The objective of the strategy was to create long-
term policy frameworks to manage the technological development and invest-
ments and, at the same time, to promote the use of alternative fuels and gain the 
confidence of consumers. The use of alternative fuels in certain types of trans-
port (e.g. air transport) is limited due to the travel distance. In this situation, there 
is no universal solution as regards the fuels and different variants concerning all 
the main alternative fuels should be taken into consideration, focusing on the 
needs of particular types of transport. The strategic approach of the European 
Union to satisfying long term needs of all types of transport must then be based 
on a complete range of alternative fuels. The use of alternative fuels must be, how-
ever, neutral in terms of preferences and their availability should be ensured over 
the entire territory of the European Union (COM(2013) 17, p. 4). 

2.8.2.1. Biofuelled buses
An important feature of buses with diesel fuel engines is the fact that they may 
use biofuels, including biodiesel and bioethanol. Biofuels is a generic name for 
fuels used in the transport which are obtained from such plants as rape, wheat 
and sugar beets as well as from organic waste, such as used oils, food waste and 
manure. Liquid biofuels added to other fuels are called biocomponents. There are 
three main biofuels: biodiesel, bioethanol and biomethane. 

Biodiesel and bioethanol may be used in the engines of modern vehicles 
without any necessity to reconstruct them – in case of low biofuel content mixes  
– and after some adaptation – in case of high biofuel content mixes. The biofuels 
may be distributed within the network of the existing infrastructure (Wołoszyn 
2011, p. 24). 

2.8.2.2. CNG Buses
A more and more frequently used 
alternative to the petrol derivative 
fuels is natural gas, which is suc-
cessfully used in public transport 
buses. The use of CNG allows 
a reduction of the harmful sub-
stance emissions – in case of par-
ticles – even by 100% (Semenov,   
& Ignalewski 2013, p. 479). Source: www.solarisbus.com 

Figure 20. Solaris Urbino 12CNG
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There are, however, limitations as regards the common use of natural gas, 
which result from the necessity to build costly infrastructure facilities to allow 
refuelling.

The technical solutions applied allow one to make a division of the CHG sta-
tions into two types:
• free refuelling – the refuelling process takes approx. a few hours and is made 

by means of low capacity compressor(s). This solution is applied by transport 
companies whose vehicles are not used at night. Its advantage is the lower cost 
of electricity used to increase the gas fuel pressure, 

• rapid refuelling – the refuelling time is comparable to the refuelling using the 
traditional fuel. In this solution, it is necessary to use high capacity natural gas 
compressor units. Their cost may amount to even PLN 2 million (Wołoszyn 
2011, p. 24).
 

2.8.2.3. LNG Buses
LNG stands for liquefied natural 
gas. The gas is stored in special 
cryogenic tanks in the tempera-
ture of -162 °C and at the pressure 
of 2–4 bar. In chemical terms, this 
is the same substance as CNG – 
methane. The equivalent of 1 m3 
of LNG is 600 m3 of CNG, i.e. the 
600-fold decrease of volume of the 
liquid state to the gas state is a very 
favourable phenomenon when it 
comes to the economics of transport and storage (Łaciak 2011, p. 507). The use 
of LNG to fuel buses requires, similarly as in the case of CNG buses – access to 
special refuelling stations.

2.8.2.4. hybrid buses
 For a number of years now, the offer range of many manufactures have included 
hybrid buses. In the hybrid power train, the energy used to supply the vehicle is 
obtained from two sources. One of them is an internal combustion engine and 
the other one is an electric engine. The internal combustion engine is smaller 
than in a typical solution and operates at its most convenient speed. The electric 
engine facilitates the vehicle start up and allows a recovery and reuse of the brak-
ing energy. There are two basic hybrid power trains. In one of them, the inter-
nal combustion engine operates as a generator, driving the electric generator, 

Source: www.gazprom-germania.de

Figure 21.  Refuelling of the LNG Solbus 
Solcity SM18 bus from 
a mobile Gazprom Germania 
station



146 Chapter 2. Conditions for the Knowledge transfer in the region

which in turns supplies the electric 
engine connected to the wheels. 
This is a serial hybrid power train. 
In the second solution, the inter-
nal combustion engine and the 
electric engine operate together 
and by means of a differential gear 
they drive the wheels. This is a par-
allel hybrid power train and it is 
the most popular solution used in 
the public transport buses (Szmidt 
2011, p. 5).

2.8.2.5. electric buses
The heart of an electric bus driving system is a traction engine powered from lith-
ium ion batteries. Their power and capacity may be adjusted to the parameters of 
the rout covered by the bus. Batteries are a source of energy not only for the trac-
tion engine but also for all auxiliary systems, including air conditioning, heating, 
pumps of the steering system, and electric doors (Pyć, & Wojewoda 2012, p. 160).

The length of service of electric buses is determined by a number of factors, 
not all of which depend on the carrier. The most important ones include: the 
load, number of stops between stations, maximum speed and external tempera-
ture. This results in the fact that in normal use conditions, the distance covered 
after each refuelling ranges from 120 to 180 km. For carriers, the most important 
feature is reliability. Therefore, the most significant challenge before the electric 
bus manufacturers is the constant work on the ways of more and more effective 
battery charging and increasing the distance covered.

Electric buses are perceived as an important factor in the creation of emission-
free zones. Their basic disadvantage, however, is the price. Currently, they cost 
three times more than Diesel-engine powered buses. Another disadvantage of 
electric buses is also the high battery mass necessary to ensure the appropriate 
travel distance for the bus. In consequence, the number of passengers that may be 
transported during a single journey is lower than in case of conventional buses. 

2.8.2.6. hydrogen fuel cell buses
The more and more popular technology using hydrogen fuel as a power source 
for buses is the hydrogen fuel cell technology. The energy is generated in result 
of conversion of the gas form hydrogen into electric energy. This is the way to 
generate electric energy during the travel, during normal use. The energy is used 

Source: ztm.waw.pl

Figure 22. Solaris Urbino 18 Hybrid
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to recharge the batteries installed in the vehicle (Wołoszyn, & Dyr 2011, p. 31). 
The fuel cells are switched on only when there is a need for 100% of their power, 
which prolongs their life cycle. The vehicle is recharged during the travel while 
the hydrogen refuelling is made at night at the depot. In consequence, the bus 
may travel over 300 km daily without additional downtime (www.solarisbus.com 
2015).

Summary

The development of these technologies as well as their subsequent implementa-
tion in the industry may be an important impulse for the contemporary innova-
tive economy. The low-emission technologies as well as renewable energy source 
technologies are currently intensively developed and will still require numer-
ous improvements. Also the proposal to use them in the economy is related to 
the necessity to come up with non-standard and innovative installations. The 
research work and business practice in this regard require consistent feedback 
and permanent knowledge transfer in both directions.
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2.9.  Metal Industry in Poland and the Opolskie Voivodeship  
– Potential and Development Scenarios
[Krzysztof ŻAK, Piotr NIESŁONY]

Introduction 

Material processing by cutting is still most popular and most dynamically devel-
oping method of parts manufacturing for wide areas of the industry (automotive, 
bearings, industrial hydraulics, production of forms and matrices, etc.). The devel-
opment of IT systems, business practices and, to a large extent, science about the 
manufacturing of such type of elements helped the manufacturers produce goods 
that are ever better in terms of quality, shorten the production time and consider-
ably lower the costs when compared to previous years (Grzesik 2009, p. 1).

The machining of elements in the Opolskie voivodeship as well as in the 
whole of Poland is the domain of mainly small and middle-sized enterprises. The 
dispersion of enterprises makes it hard to obtain reliable information. Official 
statistical data present a poor picture of the machining market. There is scarce or 
no information about the structure of employment of this market sector enter-
prises, there is no information about its machinery, detailed scope of production, 
specialization, engineering resources etc. 

2.9.1. Industry in the voivodeship

The industry in the Opolskie voivodeship is strongly diversified, which is a con-
siderable advantage when it comes to the region’s development (Heffner 2011,  
pp. 5–6). The most developed industry is the food industry and chemical industry. 
The food industry concentrates mainly on the processing of fruit and vegetables 
(Nutricia in Opole), milk product production (Zott in Opole, Dairy Cooperative 
Society in Oleśno, Prudnik, Głubczyce), production of sugar, bakery and pas-
try products and sweets (Sugar Power Plant ‘Cerekiew’ -Südzucker Polska S.A, 
Cukry Nyskie in Nysa, Pastry Plant ‘Wacuś’ in Nysa, Sweets Production Plant in 
Otmuchów, Chocolate Factory in Skarbimierz – Mondelez Polska), as well as the 
production of baker’s yeast (Lesaffre Polska in Wołczyn). The chemical industry 
is mainly the production of basic chemicals (used in, for example, agriculture) 
and household chemistry (Zakłady Azotowe and Petrochemia Blachownia in 
Kędzierzyn-Koźle, Intersilesia McBride Polska Sp. z o.o. in Strzelce Opolskie).
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The third industry in the Opolskie voivodeship in terms of size is the building 
industry. Of particular importance at this area is the cement and lime industry 
(Górażdże Cement in Chorula, Odra Cement Plant in Opole, Lhoist Polska in 
Tarnów Opolski).

The metal industry in the voivodeship, after the stagnation in the 1990s. is 
regaining its old significance and its manufacturing potential as well as retail pro-
duction are constantly on the rise. According to the estimates, the metal goods 
production sector employs over 6 thousand people and the production of metals, 
which uses reductive machining methods, employs approx. 2 thousand people 
(Heffner 2011, pp. 5–6).

2.9.2. Metal industry in Poland

What is machining? Any change of the shape, structure and properties of metal 
materials in order to create a product (goods) requires a number of activities. 
These activities may be described in detail by dividing them into basic groups. We 
may identify nine basic processes/operations (Niesłony 2013, p. 50), including:
• cutting (metal sheets, pipes, profiles, etc.)
• plastic working,
• machining,
• metal joining,
• finishing, 
• electromachining, 
• marking, 
• chemical treatment and thermal chemical processing, 
• surface protection.

The highest share on the Polish market is taken by the machining process as 
the basic meta product shaping process (Fig. 23).

The most frequently processed material in Poland, according to the data pub-
lished in the Polish Steel Market Report, is corrosion-resistant steel from the 
group of special alloy steels (approx. 90%) (Niesłony 2013, p. 50). This group 
includes stainless steel and acid-resistant steel. A slightly smaller share in the Pol-
ish machining is taken by the classic unalloyed steel (carbon steel) as the basic 
structural steel and amounts to 87%.
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Figure 23.  The percentage share of the identified metal product shaping 
processes 
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At the same level is the application of aluminium alloys. It may be then 
demonstrated that the basic group of metal alloys subjected to machining com-
prises unalloyed steels, corrosion-resistant alloyed steels and aluminium alloys 
(Niesłony 2013, p. 52). Fig. 24 presents the percentage share of machined con-
struction materials.

Figure 24.  The percentage share of construction materials subjected to 
machining
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The group of other metal materials which are subject to reductive machin-
ing methods, includes non-ferrous metals (copper, titanium, lead, gold) or alloys 
thereof: bronze, brass, titanium alloys, inconels, etc. The group of other construc-
tion materials includes, in turn, plastics, wood, glass and polyamides.

2.9.3. Metal industry in the Opolskie voivodeship

The metal industry in the voivodeship is fairly diversified, and its highest poten-
tial is created by the following companies (Heffner 2011, p. 6):
• Steelworks Małapanew Sp. z o.o. in Ozimek,
• Pipe Mill Andrzej Sp. z o.o. in Zawadzkie, 
• Marcegaglia in Praszka, 
• Małapanew Machines and Structures in Ozimek, 
• Izostal S.A. in Zawadzkie, 
• Metal Product Plant – Forge Plant Osowiec in Osowiec,
• Galvanization Plant Śląsk in Kluczbork. 

According to the statistics for 2009, the highest production in the Opolskie 
voivodeship when compared to total Polish production was noted in the sector 
of machining 7.8%, then production of plants and machinery (approx. 4%) and 
cast production (2.1%) (Heffner 2011, p. 6).

In recent years, the Opolskie voivodeship witnessed also a considerable devel-
opment of small and medium sized enterprises such as: Tools Production Plant 
of Bogdan Pszenica in Praszka or Tower Automotive Polska Sp. z o.o. in Opole. 
The Tools Production Plant deals mainly for the production of forms for alumin-
ium castings, round elements of forms – cores, sleeves, pins, distributors, techno-
logically advanced elements requiring machining in 5 axes as well as forms for 
plastic materials (Narzędziownia 2015). Tower Automotive Polska is an automo-
tive company with a huge production capacity and advanced technologies related 
to the plastic working production and joining of bearing elements of vehicles. 
The automotive industry is also represented by such large Opolskie voivodeship-
based companies as: MEGA from Nysa, which produces self-tipping trailers, 
box-type semi-trailers, axles for trailers and semi-trailers. The plant also manu-
factures weather protection guards on dump trucks and box-type semi-trailers 
as well as installs hydraulic systems. Also elements for the shipbuilding industry 
cranes are manufactured (MEGA 2015).

It was estimated that in 2009 the production of vehicles, trailers and semi-trailers 
(including motor parts) in the Opolskie voivodeship amounted to 5.7% (Heffner 
2011, p. 6). The example of this branch development in the Opolskie voivodeship is 
the quad production plant recently opened in Opole by Polaris Polska.
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Summary

This article gives a synthetic picture of the state of metal industry in the Opolskie 
voivodeship. The focus was put on the presentation of the profile of production 
plants specialising in this sector of industry in the voivodeship, with particular 
attention given to the machining industry.
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2.10.  Spatial Concentration of Selected Developmental 
Potentials related to Local residential Property Markets

[Łukasz MACH]

Introduction 

Is is possible to determine precisely the developmental potentials related to local 
residential property markets? Taking into consideration the complexity of phe-
nomena on the property market as well as its material interdependence with the 
economic system or the existing infrastructure, we may certainly conclude that 
this task is extremely difficult. The mere number of aspects of factors influenc-
ing the development of the property market result in the fact that any attempt to 
determine its potentials must require a multithreaded (or multi-stage) approach 
(Kucharska-Stasiak 2000). Therefore, this article is based on the assumption that 
in order to define the developmental potentials on the most comprehensive pos-
sible basis, one should take into account three dimensions, which include the fol-
lowing: the aspect reflecting the investment activities (investment dimension), 
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the aspect parametrising the economic sphere (the economic dimension) and 
the aspect defining the infrastructure held (the infrastructural dimension). The 
calculation tools used to determine the developmental potential related to the 
residential property market are based on multidimensional comparative analysis 
tools. The main effect of the studies described in this paper is the description and 
analysis of the developmental potentials defined for the local residential prop-
erty markets. The analysis will allow an identification of voivodeships (provinces) 
with a strong or weak developmental position with a simultaneously growing or 
shrinking developmental position in the areas under the study. 

2.10.1.  residential property market development determinants  
and aggregated development measure – study assumptions

First, for the needs of this article, the areas with a significant impact on the cre-
ation of developmental potentials were defined. Potentials with premises of sus-
tainable development of local property markets. It was assumed that the analysis 
of developmental potentials will be made based on the voivodeship-scale dimen-
sion, taking into account the following aspects (cf. Fig. 25): 
• the dimension parametrising the investment activities related to the residen-

tial properties,
• the dimension determining the activities related to the economic sphere in 

the wide sense,
• the dimension describing the existing infrastructure.

Figure 25. Impact of studied dimensions on the residential property market 

Investments

Economics

Infrastructure

Residential 
property market

Source: own.

For each of the dimensions presented, figures reflecting the developmental 
potential (using the WAP analysis) and the values of the developmental poten-
tial change dynamics were calculated as part of the study process. The use of 
the statistical analysis tools presented is justified by the fact that the category 
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of regional development study is multidimensional in its character (Malik 2011, 
p. 21).

The calculations of the values of developmental potentials in the statistic 
approach were made in accordance with five stages (Sokołowski 1997, p. 15–20):
• select diagnostic variables;
• identify the character of variables;
• consider and select weights;
• standardise variables;
• calculate aggregate measures.

At the diagnostic variable selection stage, the key issue was to determine as 
precisely as possible the subject matter of analysis, where the basic objective is the 
object comparability. This stage allows a correct selection of a preliminary list of 
variables describing the issue under study. (Panek 2009, p. 16–18). The variables 
defined for the three dimensions of the analysis are presented below.

As regards the investment dimension, the following diagnostic variables were 
recognised:
X1 – building permits, 
X2 – flats completed per 1,000 people, 
X3 – flats completed – rooms in the flat per 1,000 people,
X4 – average flat area per occupant,
X5 – construction and assembly production per person.

In the economic dimension:
X6 – production sold per person,
X7 – registered unemployment rate,
X8 – total population growth,
X9 – non-productive age people per 100 production age people,
X10 – average monthly household expenditure per person,
X11 – average monthly gross wages and salaries,
X12 – capital expenditure per person,
X13 – GDP per person.

In the infrastructural dimension:
X14 – water supply system users – percentage value,
X15 – sewage system users – percentage value,
X16 – gas supply system users – percentage value,
X17 – hard surface roads per 10 thousand people.
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The data for particular diagnostic variables were obtained using the Desk 
Research method and come from the databases of the Main Office of Statistics 
(data for 2008 and 2013)23. 

The stage following the selection of diagnostic variables is the identification 
of the character of variables. The identification consists in the determination 
whether the character of the variable has a positive impact on the phenomenon 
under study (so-called stimulant) or a negative one (destimulant). In the studies 
of development of regions, it is assumed that there is no third type of variable, 
the upward or downward variance of which are undesirable (so-called nominant). 
Consequently, in the linear ordering process, the weight consideration and selec-
tion methods are used (in this study it was assumed that the weights of all vari-
ables are equal). 

The standardisation in the study process was made in accordance with the 
dependence No. 1 (for stimulants) and No. 2 (for destimulants) (Strahl 2006).
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where:
i – object number,
j – attribute number.

The last stage is the calculation of aggregate measures. The aggregate mea-
sure arises in result of the combination of the assumed variable standardization, 
weighing and aggregation principles in a single formula. To calculate the aggre-
gate measure, expression No. 3 applied.
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where:
m – number of attributes taken into consideration,
αj – weight of variable j.

23 www.stat.gov.pl
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2.10.2. Spatial concentration of developmental potentials

By presenting the spatial concentration of developmental potentials, it was pos-
sible to draw up a ranging of voivodeships in three research dimensions indi-
cated. The rankings were drawn up using the statistical multivariate comparative 
analysis method, with the application of a linear ordering method. The rankings 
were prepared for data concerning the year 2008 and the year 201324. Year 2008 
was selected because it was the time of the world economic crisis and year 3 – in 
order to ensure that the data be updated. 

Table 14 presents the ranking lists calculated for the year 2008. The first list 
concerns the investment dimension. The leader of this ranking is the mazow-
ieckie voivodeship. The second and third place of the ranking is taken by the 
pomorskie and małopolskie voivodeships. which noted, respectively, 67% and 
66% of the developmental potential in the area of investments when compared to 
the mazowieckie voivodeship. The worst place in the ranking was taken ex aequo 
by two voivodeships: opolskie and świętokrzyskie, which obtained 24 points in 
the ranking each. In the economic dimension, the first three leaders are, respec-
tively, the mazowieckie, śląskie and wielkopolskie voivodeships. When it comes 
to the infrastructural dimension, the leader is the wielkopolskie voivodeship, 
followed immediately with a slightly worse result by the mazowieckie and zach-
odniopomorskie voivoideships. Figure 26 presents the comparison of develop-
mental potentials using the radar chart. Figure 26 clearly shows that in case of 12 
voivodeships, the best developed developmental potential when compared to the 
studied aspects, is the infrastructural potential. 

table 14.  Ranking list of voivodeships in terms of investments, economy and 
infrastructure for the year 2008

Name  
of voivodeship

Invest-
ment 

dimension
Name of 

voivodeship

Economic 
dimen-

sion
Name of 

voivodeship

Infra-
structural 
dimension

A B A B A B

mazowieckie 83 100%  mazowieckie 87 100%  wielkopolskie 67 100%

pomorskie 56 67%  śląskie 60 69%  mazowieckie 64 96%

małopolskie 55 66%  wielkopolskie 58 67%
zach.-

pomorskie
60 90%

wielkopolskie 54 65%  dolnośląskie 56 64%  pomorskie 59 88%

dolnośląskie 43 52%  pomorskie 56 64%  dolnośląskie 58 87%

24 In total, as many as 6 ranking lists were drawn up (3 rankings for 2008 and 3 for 2013).
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Name  
of voivodeship

Invest-
ment 

dimension
Name of 

voivodeship

Economic 
dimen-

sion
Name of 

voivodeship

Infra-
structural 
dimension

A B A B A B

śląskie 41 49% opolskie 43 49% lubuskie 56 84%

podlaskie 35 42% małopolskie 41 47% opolskie 54 81%

zach.-pomorskie 33 40% zach.-pomorskie 39 45% śląskie 50 75%

łódzkie 31 37% lubuskie 38 44% kuj.-pomorskie 48 72%

podkarpackie 30 36% łódzkie 32 37% łódzkie 46 69%

lubelskie 29 35% kuj.-pomorskie 31 36% warm-mazur 45 67%

lubuskie 29 35% warm-mazur 22 25% świętokrzyskie 42 63%

warm-mazur 26 31% podlaskie 20 23% podlaskie 35 52%

kujawsko-
pomorskie

26 31% świętokrzyskie 18 21% małopolskie 34 51%

opolskie 24 29% podkarpackie 17 20% podkarpackie 30 45%

świętokrzyskie 24 29% lubelskie 15 17%  ubelskie 26 39%

Where: 
a – number of points obtained in the ranking, using the WaP method,
B –  percent of development of the voivodeship when compared to the voivodeship ranked 

as 1 (the voivodeship ranked first obtained 100%).

Source: own.

Tab. 15 presents the ranking lists calculated for the year 2013. When it comes 
to the investment dimension, similarly as in 2008, the leader is the mazowieckie 
voivodeship. The second and third place of the ranking is taken by the pomor-
skie and małopolskie voivodeships. which noted, respectively, 75% and 73% of 
the developmental potential when compared to the mazowieckie voivodeship. 
The worst place was taken by the świętokrzyskie voivodeship, which obtained  
24 points in the ranking, i.e. only 29% of the developmental potential of the 
mazowieckie voivodeship

In the economic dimension, the first three leaders are, respectively, the mazow-
ieckie, śląskie and wielkopolskie voivodeships. When it comes to the infrastruc-
tural dimension, the leader is the wielkopolskie voivodeship, followed immedi-
ately with a slightly worse result by the mazowieckie and zachodniopomorskie 
voivoideships.

Figure 27, similarly as Figure 26, presents the developmental potentials togeth-
er with a comparison of the three dimensions under study. The comparison was 
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made for 2013. The chart clearly shows that in case of 11 voivodeships, the best 
developed developmental potential when compared to the studied aspects, is the 
infrastructure. 

Figure 26.  the comparison of developmental potentials in the three dimensions 
obtained for 2008 – radar chart
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table 15.  Ranking list of voivodeships in terms of investments, economy and 
infrastructure for the year 2013

Name of 
voivodeship

Invest-
ment di-
mension

Name of 
voivodeship

Econo-
mic di-

mension
Name of 

voivodeship

Infra-
structural 

dimen-
sion

A B A B A B

mazowieckie 84 100% mazowieckie 83 100% wielkopolskie 68 100%

pomorskie 63 75% śląskie 57 69% mazowieckie 63 93%

małopolskie 61 73% wielkopolskie 54 65% zach.-pomorskie 61 90%

wielkopolskie 59 70% dolnośląskie 54 65% pomorskie 58 85%

dolnośląskie 59 70% pomorskie 54 65% dolnośląskie 58 85%

śląskie 44 52% opolskie 42 51% lubuskie 57 84%

podlaskie 40 48% małopolskie 40 48% opolskie 56 82%
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Name of 
voivodeship

Invest-
ment di-
mension

Name of 
voivodeship

Econo-
mic di-

mension
Name of 

voivodeship

Infra-
structural 

dimen-
sion

A B A B A B

zach.-
pomorskie

35 42% zach.-pomorskie 38 46% śląskie 50 74%

łódzkie 32 38% lubuskie 37 45% kuj.-pomorskie 49 72%

podkarpackie 30 36% łódzkie 32 39% łódzkie 49 72%

lubelskie 28 33% kuj.-pomorskie 29 35% warm.-mazur. 45 66%

lubuskie 27 32% warm.-mazur. 28 34% świętokrzyskie 42 62%

warm.-mazur. 27 32% podlaskie 26 31% podlaskie 35 51%

kuj.-pomorskie 27 32% świętokrzyskie 24 29% małopolskie 33 49%

opolskie 25 30% podkarpackie 20 24% podkarpackie 33 49%

świętokrzyskie 24 29% lubelskie 17 20% lubelskie 31 46%

Where: 
a – number of points obtained in the ranking, using the WaP method,
B –  percent of development of the voivodeship when compared to the voivodeship ranked 

as 1 (the voivodeship ranked first obtained 100%).

Source: own.

Figure 27.  The comparison of developmental potentials  
in the three dimensions obtained for 2013 – radar chart
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2.10.3.  Dynamics of changes in the developmental potentials related 
to residential property markets

The presentation of developmental potentials calculated using the multivariate 
analysis was complemented by the presentation of dynamics of changes calculat-
ed for the potentials presented in Chapter 2.10.3. The dynamics of changes was 
calculated for 2013 and 2008. Figures 28–30 present changes noted in particular 
voivodeships when it came to the dimensions under study. 

Figure 27 presenting the investment potential for 2013 and 2008, respectively, 
shows that 12 voivodeships notes an increase in the investment potential. In case 
of the remaining 4 voivodeships, there was a regression when it came to their 
developmental potential over the years under analysis.

Figure 28. Values of developmental potentials – the investment dimension
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Voivodeships with positive dynamics of the investment potential: dolnośląskie 
(+27%), podkarpackie (+26%), kujawsko-pomorskie (+19%), małopolskie (+13%), 
świętokrzyskie (+13%), łódzkie (+12%), wielkopolskie (+11%), śląskie (+6%), 
pomorskie (+5%), opolskie (+1%), mazowieckie (+1%), warmińsko-mazurskie 
(+1%). Voivodeships with negative dynamics: podlaskie (-30%), lubuskie (-16%), 
zachodniopomorskie (-9%), lubelskie (-2%).

Figure 29 presents the calculated values of economic potentials. Interestingly 
enough, as many as 9 voivodeships saw a decrease in the calculated potential. The 
highest regression was noted in case of the śląskie voivodeship (-11%), which was 
followed by the following voivodeships: kujawsko-pomorskie (-8%), wielkopol-
skie and opolskie (-7% each), zachodniopomorskie (-5%), mazowieckie (-4%), 
podlaskie (-3%), świętokrzyskie (-3%) and łódzkie (-1%). The highest growth 
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of developmental potential in the economic dimension was observed in case of 
voivodeships: podkarpackie (+38%), lubelskie (+25%), podlaskie (+22%).

Figure 29. Values of developmental potentials – the economic dimension
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Similarly as in the figures above, Figure 30 shows the dynamics of changes in 
the infrastructural potential. As many as 7 voivodeships noted a growth in their 
infrastructural potential. Of particular interest is the voivodeship with a consid-
erable growth of this potential, i.e. the lubelskie voivodeship. What is worrying is 
the fact that there was a decreased of over 50% in the developmental potential of 
two voivodeships: pomorskie (-79%) and opolskie (-54%). 

Figure 30.  Values of developmental potentials – the infrastructural 
dimension 
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The analysis may be summarised by the presentation of accumulated change 
dynamics for the three areas under study (cf. Fig. 31). Interestingly, over the peri-
od of 5 years under the study (2013–2008), there was a fall in the total develop-
mental potential in case of voivodeships and a growth was noted only in case of 
7 voivodeships.

Figure 31. Summary potential change dynamics 
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Summary 

The parametrization of developmental potentials allowed the indication of 
strengths and weakness of particular voivodeships in the three dimensions 
under analysis, i.e..: investment, economy and infrastructure. Voivodeships 
which were characterized by a positive change in potentials calculated can be 
considered voivodeships with conditions favourable for the residential prop-
erty market. In turn, voivodeships with negative development dynamics in the 
period under analysis may be classified as voivodeships with decreasing devel-
opmental potential related to the residential property market. Results obtained 
during the research process may be used by investors to take decisions concern-
ing an optimal allocation of financial resources earmarked for the residential 
property market. The optimisation of investment activities at the construction 
market in the wide sense acts gives momentum to the economy as a whole (Zyg-
munt, & Szewczyk 2011).
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C h a P t e r  3

review of Proposals of Innovative Solutions

3.1.  enterprise Innovation Management – Integration  
of the Process, Product, Marketing  
and Organisation Changes
[Piotr BĘBENEK]

Introduction 

An efficient innovation management requires something more than just a direc-
tion and focus on a single aspect, e.g. creativity, development of new products or 
services or only the research and development work. It must be stressed that the 
emphasis should be put on the integration of various approaches, assuming the 
existence of interactions between changes on the market, in technologies and 
within enterprises. Currently, an attempt at answering the question of what an 
innovation is does not suffice any more. The understanding of this concept or def-
inition alone gives us a broad picture and constitutes a partial answer to the ques-
tion of what innovation or innovativeness is. The enterprise innovations, similarly 
as specialists dealing with this subject, must fact true challenges in order to keep 
abreast with the development in the area that develops unexpectedly dynamically. 

3.1.1. What is innovation, then?

The term ‘innovation’ (from Latin innovare – renew) was introduced by Joseph 
Schumpeter in the 1930s. In his work, he claimed that the economic develop-
ment impacted to a considerably larger extent by innovativeness than by capital. 
At first glance, this thesis is rather risky, albeit when going deeper into the heart 
of innovativeness, we may conclude that innovativeness and capital have a lot 



166 Chapter 3. review of Proposals of Innovative Solutions

in common. First, let us define innovativeness, which probably must have been 
investigated by every self-respecting scientist. 

A brief review of definitions of innovativeness used in various contexts allows 
us to clarify the subject matter of this study. Joseph Schumpeter had in mind 
the the introduction of a new product on the market, use of a new production 
method, identification of a new outlet for the existing products, acquisition and 
development of new sources of raw materials or use of new types of raw materials 
as well as introduction of organisational changes within the enterprise. Another 
definition is the following:

Innovations (Encyklopedia Powszechna, PWN 2004) are novelties, newly intro-
duced things; in economy – implementation of new technologies, creation of 
organisations and institutions; technological innovations are divided into: 
• product introductions – introduction of new goods and services, 
• process innovations – application of new ways of obtaining the same goods; 

technological innovations are the consequence of the scientific and techno-
logical progress, 

• organisational and institutional innovations are closely related to entrepre-
neurship, constitute its inherent element,

• innovations (Innowacje i transfer technologii, słownik pojęć, PARP 2005) – the 
phenomenon of innovations is inextricably related to the concept of change, 
novelty, reform or idea perceived as new. Innovative are various  facts, processes 
and phenomena of the following character: 
– technical, 
– organisational, 
– social, 
– psychological. (Bębenek et al. 2008).

According to the definition of the Main Office of Statistics (GUS), the term 
‘innovations’ should be understood as follows ‘(...) implementation of a new or 
considerably improved product (goods, service) or process, a new organisational 
method or a new marketing method in the economic practice, work place organ-
isation or relations with the surrounding environment. A new or significantly 
improved product is implemented when it is launched on the market. New pro-
cesses, organisational methods or marketing methods are implemented when 
their actual use in the activities of the enterprise has begun’. Based on the defini-
tion above, four types of innovations can be identified (product, process, organ-
isational and marketing). Products, processes, organisation methods and market-
ing methods does not have to be, however, a novelty on the market on which the 
enterprise is active, but must be, at least, a novelty for the enterprise itself. There 
is no necessity, however, that they should be developed by the enterprise itself, 
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they may be developed by other firms or by other types of entities (e.g. a scientific  
& research institute, a research and development centre, a university).

The concept of innovation is not identical with the concept of ‘invention’. 
This means that an innovation is not the same as an invention of something new 
or as research into new solutions. An invention creates only a potential possi-
bility for the innovation to appear. It transforms into it upon the identification 
of the possibility that it may be implemented on the market. Consequently, it 
should be reflected in the economic calculation (e.g. as a fixed asset in the balance 
sheet). An innovation, unlike invention, is a relative thing, which means that if 
something is an innovation in Poland, it does not have to be an innovation some-
where else (e.g. it was used there before).

A strong counterweight for the definitions proposed earlier is the OSLO 
Manual (Zasady gromadzenia i interpretacji danych dotyczących innowacji 2008), 
which shows that innovations within an enterprise does not have to mean inven-
tions of anything spectacular, comparable to, say, a steam engine or gunpowder. 
According to the Oslo Manual ‘an innovation is the implementation in the eco-
nomic practice of a new or considerably improved product, service or process, 
including also an implementation of a new marketing or organisational method 
redefining the way of operation or the enterprise’s relations with the surrounding 
environment.’ What is important, it was assumed that the minimum prerequisite 
for the appearance of innovation is the fact that the product, process, market-
ing method or organisational method should be new (or significantly improved) 
for the enterprise. Of course, the term ‘significantly improved’ calls for interpre-
tation. It includes products, processes and methods which the given enterprise 
have developed as first as well as adopted from other entities (other enterprises, 
institutions). Interestingly enough. the Oslo Manual also refers to the definition 
quoted earlier, i.e. the definition by Joseph Alois Schumpeter, who claimed that 
an innovation is:
• an introduction into production of new goods or improved existing goods,
• introduction of a new or improved production method,
• opening of a new market,
• use of a new way of selling or buying,
• application of new raw materials or semi-finished products,
• introduction of a new work organisation (Weryński et al. 2014, p. 13–14).

Event though the approach proposed by Schumpeter stresses mainly innova-
tions as market experiments as well as large, far-fetching changes which funda-
mentally change the structure of entire sectors and markets, it must be remem-
bered that at the level of a single enterprise innovations constitute an aspect of 
a business strategy or a component of a set of investment decisions leading to 
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the creation of production development capacity or efficiency improvement. 
According to Drucker, potential sources of innovative ideas include: (1) unexpect-
ed success or failure of a project, including the introduction of a new product, as 
well as an unexpected external events, e.g. change of weather, war outbreak, (2) 
inconsistency between the existing reality and the assumed or designed situation, 
(3) needs of the production process, i.e. a necessity to improve weak links in the 
production process, (4) surprising changes in the structure of the industry or the 
market, (5) demographic changes, (6) changes in the social perceptions, moods 
and values, (6) and last but not least new knowledge (Drucker 1992, p. 29).

table 16. Various concepts of innovations – comparison

Source Innovations

OSLO MaNUaL 2005, third edition the product, process, marketing method or 
organizational method must be new (or significantly 
improved) from the enterprise’s perspective

regional Operational Programme 
for the Opolskie Voivodeship 
2007–2013

enterprises most frequently understand innovations 
as novelties applied to products, technology or 
management. 
Points given under submeasure 1.3.2 ‘Investments 
in innovations in enterprises:’ 1 point – novelty 
according to the entrepreneur’s scale
2 points – novelty according to the closest 
environment of the entrepreneur (at least the 
county), 3 points – novelty according to the wider 
environment of the entrepreneur (at least the region)

Operational Programme Innovative 
economy 2007–2013

Measure 4.4 OP Ie – formal requirement: Irrespective 
of the type of project, the entrepreneur must 
demonstrate the technological innovativeness 
(technology acquired under the project must not be 
older than 3 years or the degree of its distribution 
within the given branch must not exceed 15%

Source: own studies on the basis of the OP Ie, rOPOV, Oslo Manual, 2005 third editio.

As shown by the above analyses (Tab. 16), one cannot answer in an unam-
biguous way the question of what common features an innovation has and how 
to define it unequivocally. The answer is negative. There is no point in search-
ing for a single proper definition of innovativeness and, consequently, searching 
for a single method of assessing the innovativeness. As analysed earlier, we have 
a few types of innovations (product, organisational, process and marketing) and 
we may also add a new level, i.e. innovativeness at the level of an enterprise, at the 
local, regional, national or even global level. 
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Should innovations be understood as a process or maybe their result should be 
considered the goal? The answer seems simple. The phenomenon of innovations 
does not comprise the end result as the execution of a specified solution but of 
importance are also the activities that precede the appearance of that result. The 
answer is simple; the innovation related to the process (Kucińska-Landwójtowicz 
et al. 2013, pp. 181–189, Zygmunt J., 2014, p. 7–12) comprised the idea generation, 
the design, the design work, research and development as well as propagation of 
the same. The innovation related to the result, in turn, is nothing more by the 
utilisation or application of that knowledge in practice.

Latest experiences related to the performance of the Mannheim project under 
the Regional Operational Programme of the Opolskie Voivodeship 2007–2013, 
the purpose of which was the identification and introduction of changes in enter-
prises show very clearly that the treatment of innovations as a process is a con-
sequence of changes to which the firm owners and their employees are subject 
to which, in consequence, influences the change in the enterprise management 
process. The associations and interdependencies between science, technology 
and production are visible in enterprises. Of significant role in this process is the 
human being and its creative output. The innovative process as such should then 
be understood as a combination of creative activities consisting in the creation, 
formation, designing and execution of innovations. The innovative process in 
its essence is an integrated system under which new or improved technical solu-
tions are created and lead to new or modified products, production processes and 
organisational changes. A similar content is assigned to the concept of innova-
tive activity. If a ready technical or technological solution already functioning on 
the market is applied by an enterprise, then we talk about an innovative project 
(Bessant 2011, & Kucińska-Landwójtowicz et al. 2011, pp. 628–635; Szewczyk  
et al. 2011, pp. 41–48).

3.1.2.  Why is innovativeness important? Why is innovativeness 
a success?

The competitive advantage should not be built only and exclusively by means of 
high technologies. The future of enterprises that do not invest in innovations may 
be threatened, they have little chance for a successful growth and may be unable 
to compete with others. Their competitive edge is nothing more but the abil-
ity to mobilise knowledge, technology and experience and offer novelties (goods 
and services) or innovative methods, which they create and owing to which they 
manage to reach the clients with their offer. Work undertaken in small enterpris-
es in the Opolskie Voivodeship shows that in order to be successful, you must 
strongly and consciously associate growth with innovations. Another element 
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is the feeling that it is owing to innovations that the enterprise grows faster or 
achieves greater success than enterprises that are not innovative. Consequently, 
there must be a conviction that innovations lead to increasing the enterprise’s 
market share and profitability (Matusiak 2011). There is a considerable obstacle 
when it comes to competing. It is the ‘time competition’, i.e. the introduction of 
new products or services faster than the competitors. Innovations are currently 
considered the basis condition guaranteeing that the enterprise may maintain 
or even reinforce its position on the market. Let us ask ourselves the question 
whether or not time competing can work in case of each production branch. The 
answer is no. In modern economy, or, to be more precise, in modern branches of 
economy such as, biotechnology or nanotechnology, the implementation of new 
solutions requires considerable amounts of time to experiment with new prod-
ucts or services. Traditional branches, in turn, search for process innovations, 
aiming at lower costs and more flexibility. They will focus mainly on how to reach 
the client with goods or services faster or how to acquire new market segments. 
What innovation implementation model to choose then? What innovation search 
model or solution to propose to entrepreneurs? Initially, a good solution would 
be to determine and develop the enterprise’s strategy and, consequently, to devel-
op a clear-cut innovation strategy, i.e. to implement the innovation policy. The 
main threat is, unfortunately, complacency. The complacency is the highest threat 
to stable and thriving enterprises. To avoid this threat, they must have in place 
a systematic innovation policy. The core is the change and change awareness. 
The enterprise’s situation is not important here. Event a thriving enterprise that 
is not ready for a change may fail sooner or later.

Innovations, from the point of view of changes which they bring about, can 
be divided into:
• radical… do something better – new products, new technologies, new man-

agement method;
• Step by step… (do better) – gradual;
• recombination – consisting in the utilisation of existing technological, pro-

duction and organisational solutions to crate new products, technologies or 
new management systems;

• modification – consisting in slight changes to the existing products, tech-
nologies and management systems on order to improve them (Bessant 2011,  
p. 12, www.ioz.pwr.wroc.pl – lectures).

Innovations as a process, and not a non-recurring event, can be divided as 
follows:
• system innovations – resulting from the innovation creation system as adopt-

ed within the enterprise
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• single innovations (sporadic) – they arise in response to the opportunities or 
threats that appear.

What innovation process model can be proposed within this framework? The 
model which could be used by the entrepreneur to search for,. plan and imple-
ment innovations in his/her enterprise.

Case study:
The flow of the innovation process in an enterprise producing custom-made 
snowboards to order. The innovation process was executed and described in 
cooperation with the entrepreneur.

Diagram and implementation of the innovative solution
STAGE 1. Market analysis. Assessment of the present and future client needs as 

well as analysis of the existing and potential competitors.
STAGE 2. Analysis of the current state of technical and organisational knowledge 

related to the snowboard industry. Potential internal and external sources of 
innovations were determined. Of importance became the external knowledge 
related to strength testing.

STAGE 3. Definition of innovative activities and formulation of the project 
action time schedule.

STAGE 4. Project team composed of an expert and the enterprise’s owner. Nar-
rowing down of the group of people related to the project performance.

STAGE 5. Development of a preliminary project performance concept. Prepara-
tion of a preliminary cost analysis as well as analysis results and effects to be 
obtained after project performance. 

STAGE 6. The decision to kick-off with the project performance was related to 
the selection of an appropriate path to be followed by the entrepreneur. In 
consequence, two independent projects were developed. The decision to exe-
cute the task was taken after an in-depth cost-benefit analysis. The utilisation 
of the cost analysis tools (Zygmunt A. et al. 2014, pp. 35–41) became the key 
element of the investment variant selection.

STAGE 7. Development of a technical design and cost estimation. Continuation 
of STAGE 6.

STAGE 8. Performance kick-off – trial phase, initial tests.
STAGE 9. Project completion and production kick-off.
STAGE 10. Assessment.
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Execution of particular stages. Stages 1/2 went without any problems and were 
related to a cooperation between the entrepreneur and an expert. This combina-
tion ensures considerable knowledge related to the further project performance. 
The expert knowledge itself could prove insufficient when it comes to the per-
formance of two stages. Stage 3 and its performance was related to the search for 
sources of innovations. The entrepreneur’s experience allowed him to use the so-
called systematic innovation in a manner the entrepreneur himself was unaware 
of. This innovation means the tracking of seven sources of innovations. The first 
four sources are within the enterprise. They can be treated as symptoms but at the 
same time as reliable indicators of changes that either have already occurred or 
may be implemented using some effort. These are:
• unexpected – success, failure or another unexpected event,
• inconsistency between the reality and the idea of reality,
• innovation resulting from process needs,
• changes in the structure of industry or the structure of the market. 

The second set of sources of innovations is related to changes in the environ-
ment surrounding the enterprise or the industry. These are:
• demography (changes in population)
• changes in perception, feelings, values, etc.
• new knowledge (both related to exact sciences and other sciences (Heffner  

et al. 2014, www.ioz.pwr.wroc.pl – lectures).

In this case we had only two elements present: innovations related to the pro-
cess needs and changes in the structure of the industry or the structure of the 
market. The second set did not occur. 

The performance of stage 5/6 was of key importance for the enterprise from 
the point of view of decision taking. The concept development and the enterprise 
valuation are elements determining the future investment activity process. During 
the performance of these stages, various concepts and solutions are created which 
should be taken into consideration when developing the technological concept. At 
this stage, it is also important that criteria will be established in order to allow the 
selection of projects to be implemented. Various project performance projects or 
even a separate investment project were created, which may result in the ineffective 
allocation or an incorrect selection of the source of project funding. 

When analysing the innovation search and implementation process, one may 
attempt to formulate an innovation model for this type of innovations. Four lev-
els may be identified:
• search,
• selection,
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• implementation,
• utilisation.

Figure 32. Where do innovations come from?
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Source: Bessant 2011.

The search is nothing else but identification of resources and finding occa-
sions for innovations. This may be an innovation-inducement or a provocation of 
the entrepreneur that may trigger an impulse to cause changes. Another element 
is selection. It is a selection of not only what we will do but also why we will do 
it. ‘Why we will do it’ is one of the impulse elements and a confirmation of the 
selection of paths the entrepreneur selects. After selection we have the solution 
implementation stage. The search for the sources of funding and an analysis of 
risks related with the project performance. Of importance here is the manner in 
which it should be done to ensure that it will work in the future. We evidently 
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have target-orientation here as well as focus on the new solution’s operational 
efficiency. The last element is success. What to do and how to do it to get some 
benefits out of it. The ability to discount benefits reinforces the entrepreneur in 
his/her conviction that the target will be achieved. 

It may be that the model is very simplified in its essence, but it renders the core 
of the innovation process and, consequently, becomes the entrepreneur’s innova-
tion policy. 

3.1.3. Conclusions from work for the enterprises.

What one needs for the innovations to be implemented, is first of all the ingenuity. 
Nothing else but a good idea, invention or a new concept. Of course, the entrepre-
neur him-/herself, as a person with a ‘peculiar state of mind and openness’. The 
state of mind is to allow the liberation of inner driving forces to overcome obsta-
cles or barriers and, sometimes, to go against the current. The last important ele-
ment is the capital. The capital is necessary for the intentions to be put to life. The 
combination of ingenuity with capital and entrepreneur’s idea is to translate into 
economic efficiency, which should be understood as the production (or another 
economic activity) maximisation resulting from the proper identification and 
allocation of resources, allowing for the given supply restrictions (costs incurred 
by producers) and demand restrictions (given preferences of consumers). Also the 
R&D activities treated as one of elements of the entire innovation process should 
be mentioned here as they may be conducted at various stages (Klemens et al. 2013, 
pp. 63–72). They do not have to be only the source of ideas but also a means of 
solving problems at any innovation process point or as a consulting body. 

3.1.4. Innovation development and implementation barriers 

The main factor hampering the development of innovations is the lack of an eco-
nomic mechanism, i.e. market and competition, which force the use of new prod-
ucts, technological processes, production organisation systems. 

The main barriers identified within the enterprises are as follows:
• lack of own funds and, at the same time, too high a level of interest on loans 

and credits financing innovations; the EU financing requires that finished 
innovative solutions be planned which is not always predictable, 

• difficulties with or lack of identification of market needs and, in consequence, 
a high level of insecurity as results the sale of new products or services,

• the R&D sector/sphere – lack of or poorly developed development base, lack 
of flow of information about new technologies, poor institutional coopera-
tion in this regard (Szewczuk et al. 2013),
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• barriers resulting from legal regulations, acts of law, standards. 
• access to human capital – problems with supervisory competences, problems 

with team work, no knowledge of techniques supporting creativity, etc. 

Summary

Innovations are a very sensitive matter – a complicated one and, many a time, 
uncertain. What can be said for sure is that innovations – or an innovative process 
– are something that cannot be controlled. In consequence, one cannot say that 
there is a single ideal recipe or a model of innovation implementation of innova-
tion management. Owing to such an approach, we know that the resources are 
so vast and so unexpected that they give us information that there will always 
be some element, as little as it may be, that can be improved or made better. The 
ongoing competence improvement and verification will lead to a dynamic devel-
opment of enterprises, allowing us to follow the specificity of our times. To sum 
up, a quotation that fits in perfectly with the subject of innovations as it indicates 
that sometimes in order to be successful we may be forced to follow an unknown 
path, that may be even considered mad.

 Quotation: You’re mad. Bonkers. Off your head.  
But I’ll tell you a secret... all the best people are.

 Alice in Wonderland  
motion picture based on a novel by Charles Lutwidge Dodgson 

(pen name: Lewis Carroll)
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3.2.  Introduction of Process and Organisational Innovations in 
tourism Industry enterprises
[Ewa Kulińska]

Introduction 

The paper describes the scope of the process and organisational innovations intro-
duced in tourism industry enterprises. The presented analysis covers the organ-
isational and process innovations in service provision. The paper discusses the 
transport purposes and one of the organisational solutions applied in the enter-
prises covered by the research. From a group of 200 businesses that implemented 
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innovations under the ‘Effective Transfer of Knowledge from Science to Industry 
in the Opolskie Voivodeship’ Project, delivered within the framework of Prior-
ity VIII ‘Regional human resources for the economy’, Measure 8.2 ‘Transfer of 
knowledge’, Sub-measure 8.2.1 ‘Support to cooperation of scientific environ-
ment and enterprises’ of the Human Capital Operational Programme, and co-
financed by the European Union from the European Social Fund, two enterprises  
– Eurotramping and Opawy – were selected as representative.

The presented material is an attempt to address the research problems relat-
ed to the introduced innovations, formulated into the following questions: Is 
the GPS system functional enough to result in a significant improvement of  
the transport services? Are the costs of system implementation not higher than 
the resulting profits? Is the use of a GPS system for transport services profit-
able also in the case of small enterprises? Is an enterprise that uses a GPS system 
capable of meeting the growing expectations of the customers? What benefits can 
be achieved by an enterprise as a result of the system implementation?

The problem as stated above was verified using theoretical (analysis, synthesis, 
generalisations, comparisons) and practical research tools (opinion surveys).

3.2.1. Opawy and eurotramping profiles

The research within the scope discussed was conducted on a group of enterprises 
providing transport services. Out of all the enterprises covered by the research, 
a selection was made of those most representative in terms of the research subject.

Opawy has been an active tour operator since 1995. The enterprise specialises 
in organising trips to the Czech Republic, Slovakia and Italy. Over the period 
of several years it has established close contacts with tour operators and accom-
modation providers in the aforementioned countries, which allows the company 
to offer a broad range of events and services, and the best terms and conditions 
available in Poland. The offer includes a rich selection of domestic and interna-
tional trips and is regularly expanded.

The agency offers holiday trips to most international destinations and acts 
as a representative of travel bureaus including: Itaka, Sun Fun, Wezyr, Gti Travel, 
Alfa Star, Exim Tours, Eccoholiday, Almatur, and many others. It also sells travel 
insurance, the EURO 26 card, and bus and plane tickets.

Searching for new contacts, the enterprise endeavours to discover new, won-
derful areas of Europe. This way it can constantly expand the offer to meet the 
demands of various customer groups, from students to the most demanding cus-
tomers. Opawy’s offer includes: company trips, trainings, special events, school 
trips, corporate away days, plane tickets, bus tickets, holiday trips for individual 
customers, insurance.
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The second of the analysed companies, Eurotramping, is an agency providing 
travel services targeted to schools, with over 20 years experience in organising 
international trips for children and youth groups. The total number of people 
who have used the services of this enterprise to go on international trips or sum-
mer camps exceeds 375 thousand. A number of recognized international busi-
ness partners have on many occasions confirmed that Eurotramping is a leader 
of school tourism in Poland.

The enterprise is a member of the Polish Chamber of Tourism, and has tour 
operator licence No. 077. In accordance with the requirements of the tourism act, 
the enterprise has insurance cover with Towarzystwo Ubezpieczeń i Reasekuracji 
WARTA S.A. 

The bureau offers group and individual trips to: France, Italy, the United 
Kingdom, Scandinavia, Spain, Germany, Benelux, Greece, Croatia, Denmark, 
Hungary, Slovakia, and the Czech Republic. On request, the bureau organises 
trips by air to Egypt, Tunisia, Turkey, or the Greek islands.

In response to the growing demand for passenger transport services both enter-
prises have expanded their capacities and developed company infrastructure. 

The enterprises provide services using comfortable coaches, including state-
of-the-art coaches by Setra, Man, Mercedes, Neoplan, etc., equipped with: toilet 
facilities, DVD player, (2 screens), cafe bar, air conditioning, reclining seats with 
armrests and footrests. The coaches also have ABS, ASR, and a driver’s bunk. 
They comply with the EURO II, III or IV safety and environmental protection 
standards. The engine power ensures very efficient and safe travel through moun-
tain areas. Depending on the length of the journey, the coach is driven by a total 
of 2–4 different drivers.

SETRA S 416 HDH coach – 58 seats, equipped with: air condition, Blaupunkt 
– Coach 2000 radio system, DVD player, two 19” screens (LCD), toilet facilities, 
cafe bar, onboard kitchen facilities, refrigerator, reclining bucket seats with leath-
er headrests, armrests, and adjustable footrests, all seats with folded tables, ample 
room between seats ensuring greater comfort of travel, overhead night-lights over 
every seat, regulated air vents over the seats, window curtains.

NEOPLAN N 316 SHD coach, available in two versions: Transliner – 51 seats 
and Euroliner – 52 seats. Both coaches equipped with: air conditioning, video/
DVD, 2 screens, toilet facilities, cafe bar, reclining bucket seats with armrests and 
adjustable footrests, all seats with folded tables, overhead night-lights over every 
seat, regulated air vents over the seats, window curtains, safety belts for unsecured 
seats.
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Figure 33. SETRA S 416 HDH coach

Source: materials owned by eurotramping.

MAN RHC 464 coach – 59 seats, equipped with: air conditioning, DVD play-
er, 2 screens, toilet facilities, cafe bar, reclining bucket seats with armrests and 
adjustable footrests, all seats with folded tables, overhead night-lights over every 
seat, regulated air vents over the seats, window curtains, safety belts.

Figure 34. MAN RHC 464 coach

Source: materials owned by eurotramping.
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Figure 35. NEOPLAN N 316 SHD coach

Source: materials owned by Opawy.

3.2.2.  Functioning of the enterprises before the introduction  
of the GPS system

One of the suggestions put forward to the enterprises was that they should invest 
in a system to monitor their vehicle fleets. In the past, before such systems were 
put into place, the enterprises had operated on a different basis. They planned 
the routes to be used to transport goods to specific destinations relying solely 
on paper maps or maps available online. When providing the service, the owner 
could only state an estimate arrival time for his driver. This proved a substan-
tial business complication, as without the information about the exact time of 
transport of particular goods, the enterprise was unable to ensure specific service 
times. The customers, however, demanded that the owner provide such informa-
tion, therefore the owner was left with the following options:
• give a specific driver arrival time, taking into account the customer’s desire for 

the fastest delivery possible. By doing so the owner risked that the employee 
might not reach the destination on time, and thus the service would not be 
provided to the customer’s specification. The result of this situation would be 
customer dissatisfaction or even a loss of custom;

• give a later driver arrival time. In this case the effectiveness of the enterprise 
was lower. The owner would be exposed to additional costs such as parking 
fees or additional driver’s working time. Another disadvantage of this option 
would be the fact that the delivery time would be longer, reducing the attrac-
tiveness of the enterprise’s offer. 
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Additionally, both enterprises faced problems when drivers encountered 
unexpected situations such as: detours, construction of new roads, or accidents. 
In such cases the driver had to rely primarily on his personal abilities. Such situ-
ations generated additional fuel costs (the driver driving around looking for the 
right route), and costs resulting from the delay in reaching the destination, and 
the extension of the drivers’ working time.

Prior to the introduction of the GPS systems, the managers of the enterprises 
were forced to track their vehicle fleets by planning the routes ahead. 

Such methods of operation of the travel bureaus showed poor logistic develop-
ment, therefore, in an attempt to improve the quality of service and to facilitate 
the work of all employees, the managers decided to monitor the fleet using satel-
lite navigation systems. 

3.2.3.  Functioning of the enterprises after the introduction  
of the GPS system

For a variety of reasons, the enterprises covered by the research have expended their 
infrastructure and started using a GPS system linked to a GSM system. The GPS 
system makes is possible to pinpoint a location virtually anywhere in the world, 
while the GSM system is responsible for the transfer of information from the vehi-
cle to the device at the company headquarters. The analysed enterprises use the 
system on an outsourcing basis, and have access to the information via a website. 

All coaches have been fitted with the GPS and GSM technologies. Conse-
quently, the entrepreneurs who use the application need only to log in to have 
access to a complete set of information about all of their coaches. A map is dis-
played showing the location of the coaches along with their registration plate 
numbers. The locations are tracked in real time. The enterprises have access to 
information about the location of the vehicles in any place in the world, provided 
there is Internet access, as the owner receives information through the www.pol-
track.pl website. 

If entrepreneurs wish to have access to information about the location of their 
coaches, they need only log onto the website to freely use the GPS system. Impor-
tantly, the information is made available only after user identification, which pro-
tects the company information against unauthorised access. System data is sent 
to the headquarters with a delay of only 20 seconds, which allows the owner to 
respond quickly in the event of an unexpected route deviation or vehicle theft. 
The devices enable the tracking of vehicles in any part of the European Union, 
facilitating the control of the vehicles. 

In order to implement the GPS system monitoring, each travel bureau spent the 
amount of PLN 500 to cover the costs of the tracking devices and their installation 
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in the vehicles. Q2 mobile tracking devices were placed in the lower part of the 
engine, where they are invisible to the driver. The devices are small, which is an 
additional advantage of the system. The devices do not hinder the operation of 
the vehicles, and their location prevents quick de-installation, for example in case 
of a theft. Another strong point of such devices is their durability and long life. 

Enterprises that monitor their vehicles with the use of a satellite navigation 
system must also cover the costs of a subscription fee for every vehicle. 

Vehicle tracking goes beyond simply controlling their location. The enterprises 
are given access to other information about the coaches, such as the engine work 
data. This allows the owners to control the work of the drivers, as they receive live 
information about the manner in which the engine is used at any given time, and 
so have a clear picture of whether the drivers’ driving style is economic, or if the 
engines are abused.

Information obtained using the vehicle monitoring devices allows also for an 
ongoing control of the mileage. The owners have immediate access to information 
about the number of kilometres travelled by all their vehicles. The tracking process 
includes a live report of the speed at which the drivers travelled while on route. This 
way the owners can prove to a specific employee that at a specific time he or she was 
speeding or driving too slowly. Such information allows the owners to control not 
only the vehicles themselves, but the drivers as well. By analysing the data the own-
ers can identify which employees are reliable, and which expose the tourists, the 
vehicles, and themselves to danger, excessive costs and other problems. 

By using a vehicle monitoring with a GPS system, the enterprises not only 
have control over their employees, but also greatly facilitate their work. With 
easy access to the information about a location of a specific vehicle, the transit 
coordinator can quickly inform the driver about the location of a safe rest stop. 
An example of other important information that the owner can communicate 
to the employees is the location of the nearest petrol station. On the not so rare 
occasions that the vehicle is low on fuel, every kilometre matters. The driver can 
shorten the search for the nearest petrol station by receiving information from 
the owner, via a mobile phone. The information received helps the driver remain 
calm, in the knowledge that the petrol station is, for example, only a certain dis-
tance away, and that the vehicle has enough fuel to reach it.

Yet another advantage of using this system for transport services is the fact 
that it allows for a continuous management by the person logging in to a website. 
The user, which in this case is e.g. the owner of the enterprise, can stop monitor-
ing the vehicles at any time. A clear advantage of such a monitoring system is that 
it allows the entrepreneur to reset the tracking devices using a computer. A dis-
advantage is that from time to time the devices need to be switched off and on. 
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3.2.4.  analysis of the functioning of the GPS system at the analysed 
enterprises

The analysis of the impact of a GPS system linked to a GSM system benefits 
from a closer look at the way in which it functions. The system, which can be 
accessed by the entrepreneur, provides many helpful options. After logging in to 
an appropriate website, the coordinator sees a map showing the current location 
of the coaches. 

Figure 36. Map showing the location of the coaches

Source: materials owned by eurotramping.

The map available at www.poltrack.pl, used by the owner of the enterprise, is 
very detailed. Consequently, the entrepreneur can determine with accuracy the 
location of the vehicles. Looking at the map provided as an example (Fig. 36), it 
can be observed that four coaches are travelling from Opole to Prague.

If the coordinator is interested in one of the coaches and would like to see its 
location or the route travelled over a specific time, he or she need only select the 
vehicle’s registration plate number, and the information about the coach will be 
displayed automatically. 

The route coordinator has access to the entire vehicle route, from the moment 
of departure, through all the stops, destinations, and back to the location to 
which the coach returns. If the enterprise owner wishes to analyse a given month 
of operation of a specific vehicle, he or she need only use the appropriate field and 
specify the required time period and the registration plate number of the coach.

At any time, the coordinator can check the route travelled by any coach. The 
map helps plan future routes. Reviewing the route travelled by a driver in the 
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previous month, the owner can modify it or improve it in terms of logistics. With 
access to such information, the entrepreneur can minimize the costs of various 
fees. The costs referred to in the previous sentence include: parking fees, road 
tolls in individual countries, tolls for using bridges, tunnels.

The GPS system used by both enterprises makes it possible not only to find 
new routes, but also improve the work of the drivers.

A major advantage of using the GPS system to track vehicles is that it enables 
the vehicle refuelling plans to be followed. Knowing the fuel consumption values 
of a given vehicle, as well as the planned route because, for example, it is the same 
as last month, the coordinator can work with the driver to plan the cheapest refu-
elling locations. Such a plan will help reduce the price of the service offered and 
will prevent the driver running out of fuel.

The access to a number of options provided by the GPS system allows the 
enterprises to specify the location of the driver in great detail, and not only in 
map form. As seen in Figure 37, information is also displayed in digit format. 

Figure 37. Detailed coach location information

Source: materials owned by eurotramping.

Consequently, it can be ascertained that on 22 December 2014 the coach with 
registration number X1 was at a specific latitude/longitude and that at the time 
the data was recorded, it travelled at 93 km/h. Also interesting is the current mile-
age showing the distance travelled by a given vehicle, and the supply voltage. The 
name of the current location is also displayed. In this case it was: A44, Höhberg, 
(0.3 km), Niederense, (4.5 km), Soest, DE-59457, Germany.

The website that provides the information about the location of every coach 
can generate reports on the working time of each vehicle. The reports can cover 
different time periods. They are displayed in the form of a table. If the enterprise 
plans to provide a certain service at a given time, such information can be entered 
into the system. When such data is entered, it is possible to compare the plan 
against the actual state. The programme can also be used to compare the working 
time of each of the vehicles. It also calculates the average working time of vehicles. 
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Figure 38. Monthly vehicle working time report 

Source: materials owned by eurotramping.

As seen (Fig. 38), over the period of one month, the vehicles owned by Opawy 
travelled for an average of 548.6 hours, which added to a total of 2,198.2 for all 
vehicles. For the period covered by the reports the enterprise owner did not enter 
the planned distance into the system, therefore the relevant value is zero. The 
enterprises can also generate daily reports for all coaches.

Daily report of the X1 coach, dated 2 December 2014, details the working 
time and the rest time of the vehicle. Valuable information provided in the report 
includes the time when the engine of the X1 coach was on and off, and the speed 
at which a given driver travelled. It gives the entrepreneur direct control over the 
employees, and thus the business. Of interest to the enterprise is also the mileage 
information for all vehicles. It allows the owner to compare the information about 
the distance travelled according to the GPS system with the vehicle mileage read-
ing. Sometimes such data differs slightly, however usually the values are similar. 

For each of its vehicles, the enterprises can generate the history of the route 
travelled. The possibilities offered by the system are great, because the data 
obtained is very detailed. The history of the route travelled is generated for vari-
ous time periods, and can be prepared for each coach. When the owner wishes to 
analyse the driver’s work in detail, he or she needs to enter the registration plate 
number of the driven vehicle and the time period in question. 

Before the system was put into place, the enterprises had to phone the driver 
to ask about his approximate location. Unfortunately, the information provided 
by the drivers was often imprecise or untrue. By investing in the GPS system, the 
entrepreneurs not only gain the certainty as to the location of a coach, but also 
save on conversations between drivers. 

Investing in the GPS system also gave the enterprises access to reports on the 
operation of the vehicles, and thus on the work of the drivers. By selecting an 
appropriate option, the system generates a report of the work hours for each of 
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the vehicles. The report information is very detailed. It shows the time a given 
vehicle started work, the time it stopped or changed route. Data is provided with 
second accuracy. The third column shows that the system calculates the time 
between the start and the end of a given section, and displays the result. At the 
end of each day of work of a vehicle the system generates a summary containing 
the data showing: the time work was started, the time work was ended, and the 
driving time.

The reports of the drivers’ working time generated by the system can span 
a period of one day, one week or one month. 

Between 5–11 December 2013, travelling over similar routes as currently, the 
X2 coach covered the distance of 3,713 km. This number is relatively higher than 
the distances travelled at present. This may be caused by a number of reasons, 
including: additional distance travelled in search of an appropriate parking loca-
tion, distance travelled searching for a petrol station, distance travelled search-
ing for a tourists pick-up place, distance travelled by drivers for personal reasons. 
There might be a number of reasons accounting for that, because prior to the 
introduction of the GPS system, in non-standard situations the driver had to rely 
on himself. And the owner had no control over his work.

table 17.  X2 coach travel data before and after the implementation of the 
GPS system

Period analysed  5–11 December 2013 1–7 December 2014

Engine working time 72 h 62 h 36 min 15 s

Distance travelled 3,713 km 3,604.4 km

Source: materials owned by eurotramping.

The analysis of the data leads to the conclusion that, while travelling on a simi-
lar route, the X2 coach needed over 9 more hours of work to complete the trip. 
Similarly, the driver drove 108.6 km more than he does at present on similar routes.

Looking at the data it can be estimated that the GPS system solved the prob-
lem of additional costs. The aforementioned savings generated by the enterprise 
are increased further still when the costs of the fuel not used are factored in.

An assumption can be made that, on average, the coach uses 12.1 l of fuel 
per 100 km. With fewer kilometres travelled, as a result of using the GPS sys-
tem, the enterprise’s savings on fuel can amount to as much as several hundred 
zlotys per month. With the following data: the distance not travelled: 108.6 km, 
fuel consumption rate: 12.1 l/100 km, and the average price of fuel in Poland in 
2013/2014, it is possible to calculate how much the enterprise saved during a week 
of work of one driver.
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table 18. Average diesel fuel prices

Year 2013 2014 Average

Diesel fuel price [PLN/l] 5.39 4.94 5.36

Source: http://moto.money.pl/ceny-paliw/#polska,0,olej_napedowy (2.03.2015).

At a combustion rate of 12.1 l of fuel per 100 km, the coach needs 13.032 litres 
of diesel fuel to cover the distance of 108.6 km. Given the average price of the 
diesel fuel since the enterprise implemented the GPS system, it can be concluded 
that the weekly savings of the enterprise amount to approx. PLN 69.85.

Assuming that analogous economies are true for the rest of the vehicles in the 
fleet, it can be observed that the enterprise saved an amount of PLN 279.4 over 
the space of one week, and its possible monthly savings on fuel alone reached as 
much as PLN 1,117.6. Factoring in the incurred costs of the GPS system imple-
mentation, which so far have totalled at PLN 8,556, it can be concluded that the 
use of the system at the enterprise has brought benefits not only in route plan-
ning, but also in the area of the enterprise’s finances.

table 19. Savings generated

Estimated savings of the enterprise: PLN 53,644.8

System implementation costs: PLN 8,556

Profit on system implementation: PLN 45,088.8

Source: materials owned by eurotramping.

Naturally, the sample is too small to draw objective conclusions, however, after 
the analysis of the data provided by Eurotramping and Opawy, it can be observed 
that through the use of the GPS system they have increased their profitability. In 
addition to fuel cost savings, the enterprises have spent less on telephone calls 
to drivers, and fees for using toll roads or bridges. Profits are also made on the 
costs of work of the drivers. Comparing the working times of drivers before and 
after the system was put into place, it can be seen that during one tour one driver 
spent 10 hours less working. Shorter service delivery times allow the enterprises 
to increase the number of services provided, generating still more revenue.
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3.3.  Impact of Organisational Culture on the transfer  
of Knowledge. a Case Study of Stolarstwo Usługi 
Meblowo-Budowlane halupczok
[Jolanta MAJ, Sabina KUBICIEL-LODZIŃSKA]

Introduction

Nowadays, in the globalising world of dynamically growing economies, the 
enterprises that wish to stay competitive on the local, but above all the nation-
al and the international market, need to take the path of continuous develop-
ment and aim to implement innovative solutions that will allow them to gain 
or maintain their competitive advantage. One of the fundamental elements of 
creating innovative solutions in the economy is the transfer of knowledge and 
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cooperation with science. Due consideration must also be given to the key fac-
tor in the process, that is ensuring the optimum reception of the transfer and its 
effective implementation into the operations of an enterprise. As demonstrated 
by the body of research, often the effectiveness of the implementation of innova-
tive solutions and of the reception of such a transfer of knowledge depends not 
so much on the technological readiness of an enterprise, as on the certain cultural 
factors within the organisation (Ajmal, & Koskinen 2008, p. 7). The primary fac-
tors listed as impacting the transfer of knowledge and its effectiveness include 
organisational culture of an enterprise, norms and values and attitude to work 
embodied in it, strategy and structure of an enterprise, motivation drivers and 
personalities (Radziszewska 2009, p. 23). The significant role of leadership in the 
transfer of knowledge is also highlighted (Skyrme, & Amidon 1997; Hasanali 
2002).

Therefore, the main research question posed in this paper is the question about 
the qualities that should be embedded in the organisational culture in order for 
it to have a positive impact on the transfer of knowledge in an enterprise. The 
starting point for the following analysis is the presentation of the significance 
of the organisational culture for the transfer of knowledge and of certain of its 
characteristics that can promote or limit the transfer of knowledge. Next, the 
paper discusses the role of leadership in creating the right kind of organisational 
culture open to the transfer of knowledge. Finally, in the last part of the paper 
the theoretical analysis is backed by a case study of Stolarstwo Usługi Meblowo- 
Budowlane Halupczok. The paper ends with a summary.

3.3.1.  Impact of organisational culture on knowledge transfer 
effectiveness

In the field of management a number of definitions and typologies of organisa-
tional cultures are used. The aim of this paper is not to provide a meta-analysis 
of the organisational culture phenomenon, but rather to indicate the elements of 
the organisational culture that can facilitate the transfer of knowledge between 
enterprises and business environment institutions and, first and foremost, 
impact the transfer of knowledge from science to business. Therefore, for the 
purposes of this analysis it has been assumed that organisational culture is under-
stood as a ‘fixed standard of values, norms, beliefs, attitudes and assumptions 
that influence the behaviour of people and the methods of performance of tasks.’ 
(Król, & Ludwiczyński 2006, p. 131). Transfer of knowledge, on the other hand, 
is understood as passing on of knowledge from its source to the recipient (Kazojć 
2013, p. 73). In this paper the focus is on the analysis of the transfer of knowledge 
between the enterprise and external entities.
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The analysis of the available literature shows that there is a relation between 
the character of the organisational culture and the transfer of knowledge and how 
easy and smooth the process is (Skyrme, Amidon 1997; Davenport et al. 1998; 
Hasanali 2002, Bapuji, Crossan 2004, Wong 2005; Wołoszyn 2009; Ansari et al. 
2012). Generally, it is assumed that the openness of the organisational culture has 
a positive impact on the transfer of knowledge (Zgrzywa-Ziemak, & Kamiński 
2009, p. 89). Open organisational culture is understood as one that promotes 
qualities such as independence, self-sufficiency, diversity, participation, tolerance 
and absence of discrimination, and being proactive (Bieniek, & Pliszka 2014,  
p. 15). Open organisational culture is, moreover, one that is characterised by a high 
degree of trust, and builds and supports trust between individual employees and 
between the employees and the management of the enterprise. Open culture pro-
motes free discussion, exchange of views and proposals regardless of hierarchy 
and the employees’ place within it. It promotes active listening and informed dis-
cussions. Other characteristics of organisational culture of enterprises believed 
to facilitate the transfer of knowledge include, primarily, innovativeness and will-
ingness to take risk understood as taking interest in the environment, willingness 
to seek new and better solutions, perceiving change as an opportunity to grow 
and not just a threat, functioning of a system of incentives that encourage people 
to look for and propose own solutions, or perceiving mistakes and failures as 
learning opportunities. Another important qualities of organisational culture is 
the learning attitude, which the enterprise should promote by rewarding employ-
ees for increasing their competencies and qualifications, strengthening and pro-
moting both the formal and the informal learning process, supporting critical 
thinking and plurality within the organisation. Another important group of 
characteristics includes cooperation and sharing of knowledge as an aspect of the 
organisational culture, understood as the conviction, shared by the employees 
and the organisation, that people want to share knowledge, are ready to exchange 
knowledge and opinions, and that therefore the organisation should ensure, 
both through its organisational culture and structure, atmosphere conducive to 
acquiring, generating and sharing knowledge, creating cooperation networks not 
only within the organisation, but also cooperation networks with external enti-
ties, which is particularly important in the context of the problem addressed in 
this paper and for the efforts to ensure effective transfer of knowledge from sci-
ence to business (Olejniczak 2012, p. 122). 

Working on the assumption that enterprises oriented towards and open to the 
transfer of knowledge are those whose mission statements postulate continuous 
improvement and enhancement of the quality of the products and services they 
offer, it is especially important that the adopted organisational culture be a cul-
ture of quality, centred around the belief in the need for good quality of work and 
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continuous improvement of any areas where it is possible (Hawrysz, & Hys 2011, 
p. 52). Closing off to knowledge coming from outside the organisation, including 
from research and science centres, negates the culture of quality. 

Analysis of the literature allows for a determination of a set of characteristics 
and elements of organisational cultures that are regarded as barriers to the knowl-
edge transfer process. The authors follow the assumption that the transfer of 
knowledge from science to business is not possible if there exist impediments to 
the transfer of knowledge within the enterprise, as the barriers interfering with 
internal transfer will most likely hinder the processes of transfer of knowledge 
coming from external entities.

The qualities that are believed to block or limit the transfer of knowledge 
include, first and foremost, the organisation’s attitude to knowledge itself and 
treating it as a key resource in the process of fighting for power or seeking to gain 
advantage (Olejniczak 2012, p. 121). Other qualities listed include high level of 
uncertainty avoidance and high power distance (Mikuła 2011, p. 67). The culture 
of individualism was also indicated as an obstacle to the transfer of knowledge, 
as it promotes success and achievements of individuals (Bieniek, & Pliszka 2014, 
p. 27). Organisational culture oriented towards rivalry, as well as atmosphere pro-
moting competing for resources, including knowledge and information, as some 
of the more crucial resources of an enterprise, causes the organisation to close off 
and constitutes a major impediment to the transfer of knowledge. While on the 
topic of the characteristics of organisational culture that promote the transfer of 
knowledge, as outlined hereinabove, still other qualities can be named that act as 
barriers to the discussed process. And so the barriers that impede the transfer of 
knowledge that have not been listed above could include the preference for the 
existing, well-tried solutions used within the organisation, dislike of new solu-
tions and fear of failure, restricting the employees’ opportunities for learning and 
improvement of their own qualifications, promoting homogeneity also within the 
scope of cognitive attitudes, lack of trust between employees, atmosphere of fear, 
rigid structure and hierarchy and the related high distance, demonstrated also in 
the lack of openness in discussing mistakes or failures. The barriers also include 
limited communication, lack of feedback, or lack of extended cooperation net-
works between employees or between the enterprise and external entities, includ-
ing science. The list of barriers impeding the transfer of knowledge includes also 
defensive attitude exhibited by cultures characterised by fear of being discredit-
ed, being more inclined to seek confirmation of the existing knowledge and solu-
tions than look for new ones, or, finally, conformism. Moreover, while pluralism 
is treated rather as a factor facilitating the transfer of knowledge, its excess may 
result in the inability to agree on a single position, and thus limit the transfer of 
knowledge (Olejniczak 2012, p. 121). Lack of appropriate leadership is considered 
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to be one of the greatest barriers to the transfer of knowledge (Bieniek, & Pliszka 
2014, p. 15). 

3.3.2.  Leadership as a key to the implementation and maintaining  
of organisational culture that is open to the transfer  
of knowledge

Organisational culture is shaped by great many factors. One of them, determin-
ing its character at the very beginning, is the process of company formation and 
the person of the enterprise founder, their philosophy, world view and experience, 
which translate into the character of the organisational culture and the manage-
ment style adopted within the organisation. Next, the foundations of the organ-
isational culture should be promoted and communicated by the managers. They 
play a key role in the process of promoting standards, values, and attitudes that 
enable the transfer of knowledge. Moreover, it is the managers who are responsi-
ble for initiating changes within the organisation, creating conditions that facili-
tate the transfer of knowledge, or setting example for other employees. The man-
ner in which they stimulate the employees, the scope of autonomy they allow the 
employees to have, the manner in which they motivate and reward them, or the 
clarity of goals set by them has a significant impact on the employee’s propensity 
to implement innovation, or their openness to new solutions, including solutions 
coming from outside the organisation. By creating conditions and atmosphere of 
openness and organisational culture open to the transfer of knowledge, the lead-
ers create conditions for the process of learning, generating, and accepting new 
knowledge (Pichlak 2011, p. 144).

Similarly as in the case of organisational cultures, there are many typologies of 
management styles. Considering that a meta-analysis of the leadership phenom-
enon is not the aim of this paper, only those characteristics that have an impact 
on the quality of the transfer of knowledge have been selected. An analysis of the 
literature indicates that the democratic style has a positive impact on the trans-
fer of knowledge, as it promotes the above-discussed qualities of organisational 
cultures open to the transfer of knowledge, including participation, tolerance, 
openness, willingness and readiness to take risk, inclusion or being employee-
oriented and goal-oriented at the same time. Negative impact on the transfer of 
knowledge, on the other hand, is ascribed to the restrictive style characterised by 
excessive control, and to the laissez-faire style, as demotivating (Olejniczak 2012, 
p. 117). Additionally, it is worth drawing attention to the theory of leadership 
describing two distinct management styles and leadership behaviours: the trans-
actional leadership and the transformative leadership. The first is characterised by 
contractual relations between the leader and the subordinates and emphasises the 
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benefits stemming from this relation. The employees are aware of what is expected 
of them and, depending on whether they fulfil their duties or not, are rewarded 
or punished. Since the reward is related only to the performance of duties by the 
subordinates, it is assumed that this type of attitude does not promote innova-
tion or initiative on the part of employees, and thus does not foster the transfer 
of knowledge. Unlike the transactional leadership, the transformative leadership 
leans more towards influencing the internal motivation of the employees. The 
leader influences the employees by building and strengthening their internal 
commitment, the feeling of working for something a greater– the organisation, 
while the work itself is for them a declaration of sorts. The transformative lead-
ership, as characterised in the literature, relies on five core dimensions, the first 
being charisma, understood as leader attributes that reinforce the employees’ 
attachment to the leader, including, in particular, qualities such as confidence, 
faith in one’s opinions or assertiveness. The second characteristic is the idealised 
influence, which is a behavioural manifestation of charisma. Other factors are 
inspiration, entailing a certain emotional attachment of the subordinates to the 
leader and the leader’s vision, intellectual stimulation encouraging creativity and 
innovation, and lastly, the individualised consideration, understood as focusing 
on the needs of every employee and working towards developing their potential 
(Pichlak 2011, pp. 145–146).

A leader of an organisation open to transfer of knowledge should, therefore, 
have the characteristics of a democratic and transformative leader. Additionally, it 
needs emphasising that he or she should also exhibit cognitive openness that will 
enable the leader to see innovative solutions, openness to new things and experi-
ments, good interpersonal and communication skills, and critical thinking, to 
challenge and question the existing solutions (Kazojć 2013; p. 78). 

3.3.3.  Impact of the organisational culture on the transfer  
of knowledge at Stolarstwo Usługi Meblowo-Budowlane 
halupczok. a case study

Stolarstwo Usługi Meblowo-Budowlane Halupczok was established in 2004. The 
company is a family business, which has a bearing on its organisational culture. 
It is increasingly more often observed that the model of organisational develop-
ment, organisational structures and the concepts of values tend to be somewhat 
different in family-run businesses. Not infrequently, the bonds established within 
family businesses are much stronger than those in companies where the only rela-
tions between employees are business-based (Jakubowski 2012, p. 17). 

This is reflected by the situation of the analysed enterprise, in which the rela-
tions between the owners and the employees are very open, and the management 
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style is not hierarchical. Such organisational culture has an undeniable impact on 
its development, orientation towards continuous improvement and enhancement 
of the quality of the products and services offered. The idea behind the com-
pany was: ‘The company is more than just a place, the premises or the offer: it is, 
above all, the people – the competencies of every single person, which contribute 
to building a professional team. From the start I paid the utmost attention to 
detail, materials, product quality, and functionality. I based my success on the 
mutual trust of my customers and my employees’ (A. Halupczok). The goal of 
the owners was to manufacture top class kitchen furniture (for wealthy individual 
and institutional customers) and move beyond the local (Opole) market. This 
plan is being successfully realised. In 2010 the company opened its first furni-
ture store located outside of the Opolskie voivodeship. It is located in Katowice.  
2013 saw the opening of a store in Warsaw. In 2015 yet another store was opened 
in Kalisz, and the plans anticipate the launching of a second location in Warsaw 
and entering the Pomeranian market. Additionally, as of 2012, the enterprise has 
been in cooperation with Kler (Dobroteka), which led to the successive open-
ing of new showrooms in with Kler. The company fills orders placed by Polish 
customers, but also by international customers from countries such as Norway, 
Germany, Austria, Holland, and others. 

The company sets great store by the innovativeness of products, and the 
employees take active part in proposing modern solutions. They are given  
the opportunity to suggest technological and process solutions that will enable 
the implementation of more effective production methods. The importance the 
company attaches to modern solutions is also manifested by the fact that it has 
an R&D unit, which conducts product research focused on implementation of 
new kitchen solutions, assists in project creation and delivery. The company 
also invests in new technological solutions. Plans are underway to expand and 
modernise the paint shop through, among other things, purchasing a new spray 
booth that ensures more sterile spraying conditions, and thus higher quality of 
the end product. The onwer of the company also intends to buy a solvent distiller 
to reduce the emission of volatile substances into the environment. Future plans 
include also the construction of a new hall to house modern equipment, which 
will facilitate the assembly of finished products. The growing number of order 
necessitates also the modernisation of the existing machinery and installation of 
more modern equipment. The changes planned include the purchase of the line 
for veneering thin elements fitted with a laser (to ensure invisibility of the adhe-
sive binding), saw for board cutting to furniture-suitable formats, hydraulic press 
for veneer and arched element application, CNC machining centre. 

The company exhibits readiness to embrace change, orientation towards 
new solutions, and openness to relations with external entities. It speaks to the 
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cooperation between the owners and the employees, who successfully take advan-
tage of the fact that each group has a different perspective of looking at the opera-
tions of the company. On the one hand, the owners know the industry, but on the 
other, the employees have better knowledge of the day-to-day functioning of the 
enterprise. The company values employee autonomy and initiative, which leads 
to the involvement of the workforce in the company’s development. It should 
be emphasised that there is mutual trust between the business owners and the 
employees. The company owner is a good example of a transformative leader.

Openness to change and good relations between the owner and the employees 
have not only had a positive impact on the transfer of knowledge, but also con-
tributed to the company’s PR success. The company has received a number of 
awards, including the 2015 Meble Polska Furniture Fair gold medal. 

Summary

The above paper collects the results of the analysis of the existing knowledge 
within the area of organisational culture and leadership conducive to the transfer 
of knowledge and innovativeness. The analysis provided the opportunity to pres-
ent certain types of ideal organisational culture and leadership that enterprises 
can and should strive to achieve in an effort to become more open to the transfer 
of knowledge, and thus gain competitive advantage. To recapitulate, it can be said 
that the most important things is for enterprises to open themselves to the ideas 
coming from the outside, but also to promote such openness within the organisa-
tion. The key role in creating the culture of openness is played by the leader who, 
by promoting certain standards and values, has a decisive impact on what shape 
the culture will take, and consequently on the quality of the transfer of knowl-
edge. The presented enterprise, Stolarstwo Usługi Meblowo-Budowlane Halupczok, 
is an example of a company that follows the fundamental principles of the cul-
ture of openness, which translates into its systematic development and aspiring 
to the position of a furniture carpentry leader. 
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3.4.  examining the Impact of Work Conditions on human 
Capital Development (Selected examples from Surveys 
Made in Woodworking Industry Companies)
[Kornelia POLEK-DURAJ]

Introduction

The woodworking industry is characterised by a relatively high occupational risk. 
Hazards to the health and life of employees at woodworking sector enterprises 
are caused by, first and foremost, difficult work conditions (dustiness exceeding 
the standard values, insufficient light intensity, excessive mechanical vibrations, 
improper microclimate, noise exceeding the permitted values), contact with 
dangerous equipment and machines (woodworking machines), the necessity to 
make use of dangerous manual tools and sharp objects, as well as difficult work 
conditions. In addition, the industry is characterised by a frequently improper 
work organisation, the lack of comprehensive mechanization of the work pro-
cess and the presence of impregnating, preservative and anti-flash agents that are 
harmful to human health. It needs to be noted that, due to insufficient funds, 
woodworking enterprises often use outdated and worn out machinery, which has 
its effect on the quality of work conditions. Woodworking sector employees are 
listed among the occupations with a relatively high accident rate, as compared to 
other national economy sectors.

The purpose of this study is to attempt to characterise the quality of organisa-
tional and technical work conditions in the woodworking industry of the Opole 
voivodeship, using the example of a micro- and a medium-sized enterprise. An 
important element is the presentation of differences in this regard between the 
companies surveyed. At the same time, it has been the author’s intention to dem-
onstrate that, despite the divergences, the organisational and technical work con-
ditions at both of the companies surveyed are unsatisfactory.

3.4.1. Purpose, method and scope of the surveys

The main purpose of the survey questionnaires was to provide opinions held by 
persons employed in the woodworking industry of the Opole voivodeship on the 
quality of their organisational and technical work conditions and to demonstrate 
that micro-enterprises perform worse than larger enterprises in this area. An 
attempt has also been made to examine employees’ awareness of occupational 
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risk and non-observance of applicable health & safety at work rules. The survey 
questionnaire placed a particular emphasis on questions regarding the interac-
tion between health and the work environment.

The surveys were performed at two companies engaged in woodworking, locat-
ed in the Opole and Kluczbork poviats. The first one is a family company formed 
in 1992 as Tartak Kociok (Kociok Sawmill), cooperating with the National Forest 
Holding. At the beginning, it conducted its activities at a home workshop, where 
typical joinery products, such as windows and doors, were produced. In 1998, 
after a sawmill was built, the business was extended to include sawmill activities. 
Elements of roof structures, pallets and sawn timber began to be produced. The 
structures were purchased by roofers and local residents and the pallets were sup-
plied to the Knauf and Górażdże companies. In the 1990s, a considerable part of 
its production was dispatched to Germany and the Netherlands. As time went by, 
the company extended its machinery and product range. At present, it is mainly 
engaged in the production of building timber, working of hardwood and conif-
erous timber and production of Euro-pallets. Fuel wood was also incorporated 
into the offer. Currently, it also cooperates with the Opole Power Plant, which it 
provides with elements of wooden structures used for the purposes of its exten-
sion. In different periods, depending on the season, the sawmill employs from  
5 to 10 persons.

The second company comprises two plants. One of them produces pallets, 
while the other is a sawmill that offers rafter framing, square timber, laths, spruce 
soffit panels, floor and terrace boards, garden furniture and pine bark. During 
its over 20 years in business, the company has become a leading manufacturer of 
wood products in the Opole region. It offers its products to both domestic and 
foreign customers, while also providing consulting services and being eager to 
fulfil individual wishes of each customer. The strength of the sawmill and the pal-
let-producing plant are short delivery times and transport that includes unload-
ing, which complete the spectrum of the services offered. At the beginning of 
its activities, the company employed ca. 10 persons. As it grew and expanded its 
range of products and services, more employees were hired. For several years now, 
the average headcount has ranged between 53 and 63 persons, depending on the 
number of orders.

The survey questionnaire consisted of 35 questions. At both companies the 
survey was performed in February and March 2015. All the employees (i.e. 52 at 
Company 1 and 10 at Company 2) took part in the survey.

In order to carry out the main purpose of the survey, it was necessary to 
perform a thorough analysis of organisational and technical work conditions, 
which, in addition to welfare, living and economic circumstances, determine the 
overall quality of work conditions at every organisation. The survey questions 
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were also intended to help obtain a self-assessment of the health of the employees 
surveyed in connection with their work and an assessment of the quality of work 
conditions. This, in turn, caused the inclusion in the survey questionnaire of 
questions falling within four fundamental topics. The first group included ques-
tions concerning the employee’s motives to take up work at a given plant and the 
characteristics of the work performed. It also took into account the organisa-
tion and nature of the tasks performed and an assessment of its impact on the 
employee. The second group of questions was devoted to activities regarding the 
observance of health & safety at work rules and their usefulness according to 
the respondents’ opinion. The third group was concerned with issues relating 
to the evaluation of the physical work conditions. Particular attention was paid 
here to the harmful factors of the work environment. Those questions also veri-
fied the employee’s knowledge about the use of personal protection equipment. 
Finally, the fourth group included a broadly conceived self-assessment of employ-
ees’ health in connection with contaminants present in the work environment. 
The purpose of those questions was an attempt to obtain the answer as to what 
degree work conditions affect the health of the employees working at the plants 
surveyed, as perceived by them. That group also included questions that were 
intended to determine the employees’ awareness of the need to apply measures 
that are meant to protect them against hazards arising as a result of working in 
harmful and onerous conditions.

3.4.2. Course of the surveys and analysis of their results

It follows from information obtained from personal data notes that at the micro-
enterprise all the employees are men aged 25–55, while at the other company 
there was a prevalence among the respondents of men aged 41–50. In both cases 
they were predominantly basic vocational school leavers. The dominance of men 
in this industry is mainly a result of the specific nature of the tasks performed, 
which are often unsuitable for women (e.g. moulding machine operation). As 
regards the length of service, the situation is varied. At the Kociok sawmill only 
2 persons had been employed for more than 4 years, while the other employ-
ees’ length of service was not longer than 24 months. This is evidence of a high 
employee rotation, which may be caused by various internal and external factors 
(e.g. low wages, lack of a contract for an indefinite term, bad work conditions). At 
the other company a large percentage of respondents (i.e. more than half of those 
employed) were also persons with a relatively short length of service, i.e. one not 
exceeding 5 years. On the other hand, it also employed persons with a length of 
service beyond 15 years.
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3.4.3. Work and its characteristics

One of the essential elements affecting the quality of work conditions are employ-
ees’ reasons for choosing their job. There are various factors that motivate people 
to take up a job. The most important of these are presented in the chart below.

table 20.  Reasons for choosing to work at the plants surveyed, as declared 
by employees

Q1
Why did you take up work at a woodworking 

industry plant?
Company 1 Company 2

a) It’s consistent with my qualifications 10.0% 31.5%

b) It takes into account my educational background 10.0% 29.6%

c) It’s the only employer near the place where I live 45.0% 26.7%

d) It gives me an opportunity to grow 10.0% 27.1%

e) It gives me an opportunity to be employed 85.0% 68.6%

f)
It gives me an opportunity to obtain high 
earnings

10.0% 18.9%

g) Other reasons – 3.3%

Source: Own calculations based on the survey. It was possible to give more than 1 response.

The decision to choose Company 1 was determined, first of all, by the desire to 
obtain any employment at all and the plant’s proximity to the respondents’ place 
of residence. The person’s qualifications, education and development opportuni-
ties were far less important. On the other hand, taking up work at Company 2 
was, in addition to the employment opportunity, influenced, to a large extent, 
also by such reasons as:
• place of residence,
• qualifications and educational background (indicated by 1/3 of those sur-

veyed),
• financial benefits (indicated by 1/5 of the employees) and development 

opportunities (with a percentage of responses nearly four times as high as at 
Company 1).

Based on the information obtained it may be concluded that the persons sur-
veyed, especially those from Company 1, were not particularly active in seeking 
a job. The reason may, undoubtedly, be the fact that both companies are based in 
relatively small localities. A positive phenomenon, which was noted at Company 
2, is a share of employees coming from a town, which is also reflected in reasons 
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for taking up a job (more respondents take up a job due to their qualifications, 
educational background and opportunities to grow or obtain financial benefits). 
This may mean that a job with that employer is more attractive, even for persons 
from outside the particular gmina.

table 21.  Type of tasks performed, nature of work and its characteristics

No. Specification Company 1 Company 2

 Q3 What kind of work do you perform at your position?

a) in a manual system (man – tool – material worked) 60.0% 25.7%

b) in a mechanized system (man – machine – material 
worked)

40.0% 54.7%

c) in an automated system – 19.6%

 Q5 Do you work in a shift system?

a) Yes – 35.8%

b) No 100% 65.2%

 
Q4 Do you believe that operating the machines and equipment that you work with 
is a complex process?

a) Yes 30.0% 24.8%

b) No 70.0% 75.2%

 Q19 Please state the nature of your work

a) onerous and tiring work 50.0% 39.9%

b) monotonous work 40.0% 41.4%

c) light work 10.0% 17.9%

 
Q20  Please characterise your work (it was possible to provide more than  

1 response)

a) work requiring physical effort 60.0% 45.9%

b) work requiring mental effort 20.0% 35.1%

c) work requiring a manual skill 30.0% 40.9%

d) hard to tell 10.0% 10.4%

Source: own calculations based on the survey.

In order to characterise the work performed, attempts were made to deter-
mine the employee’s position in the man – tool or machine – material worked 
system and the way in which that work was organised. Particular attention was 
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paid, in view of the subsequent health assessment, to such burdens on a person’s 
body as work in a shift system, work ‘requiring considerable physical effort’ and/
or ‘complex machine (equipment) operation’ and work characterised by monoto-
nous motion.

After characterising the type of work and the employee’s place in the pro-
duction process, it may be concluded that more than half of the respondents at 
Company 1 work in a manual system, while at Company 2 – in a mechanized 
system. It needs to be noted that, in the first case, none of the employees work in 
an automated system, with every fifth person performing such work at the other 
company. It is similar with regard to shift work. Employees at Company 1 work 
exclusively in a one-shift system, an exception being made only, if an unsched-
uled order is made. In such a situation temporary workers are employed under 
a contract for services or a contract for specific work and two shifts are worked, 
which occurs twice a year on the average. It is completely different at the other 
company, where the percentage of those working two or, sometimes, even three 
shifts (in the case of large orders) amounts to more than 1/3 of the employees. 
The responses were particularly consistent for both companies as regards the 
specification of the degree of difficulty in operating machines and equipment. 
The majority of the respondents stated that the operation of machines and equip-
ment was not complex and posed no problems. Furthermore, during an analysis 
of both survey questionnaires, it was noted that the work required mainly physi-
cal effort on the part of employees and was also tiring and onerous, as well as 
monotonous, even though the proportions in particular responses provided by 
employees at both companies were somewhat different. At the larger company 
the work required a more substantial mental effort and manual skill.

3.4.4. health & safety at work activities and their usefulness

Induction training was declared to have been conducted at both of the companies 
surveyed. Unfortunately, the situation is far worse as regards periodic training  
– at the micro-enterprise more than half of the respondents declared no such 
training, while at the medium-sized one it was declared by every third person sur-
veyed. The training courses conducted are usually comprehensible. The majority 
of them are, nevertheless, theoretical in nature. It needs to be note, however, that 
a considerable percentage of those surveyed who underwent systematic periodic 
training stated that their participation in such training had not been a waste of 
time, as it enabled them to keep up to date with regard to many issues. Further-
more, on the basis of the questions relating to health & safety at work activities 
and their usefulness it may also be observed that, according to the majority of the 
respondents, health & safety training courses could contribute to reducing the 
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number of accidents at work. Unfortunately, at Company 1 every third employee 
admitted to violating health & safety at work rules, with every fourth employee 
making such an admission at the other company. Interestingly enough, almost 
all the respondents at both of the companies surveyed believe that such viola-
tions should be penalised. A positive phenomenon are respondents’ opinions on 
the observance of working time. In both cases those surveyed declared that it 
was, in fact, observed. Unfortunately, there is no formal health & safety at work 
department at either one or the other company. It is understandable in the first 
case, as due to the size of the sawmill those functions may and are performed 
by the owner himself, but not so much in the other company, with staff of over  
50 persons. It probably results from the owner’s fear that it may increase the costs 
incurred.

An attempt was also made to determine the extent of operation of the health 
& safety at work management system at the companies surveyed. In both cases 
no such system is in place, even though the owner of Company 2 is familiar with 
it and is aware of the possible benefits of its implementation. He does, however, 
realise that, in order to take any steps towards its introduction, a formal health  
& safety at work department must first be established at the company.

 

3.4.5.  accident-related hazards and factors contributing  
to the low quality of work conditions

Accident-related hazards present in the woodworking industry are a source of fac-
tors that contribute to the quality of work conditions. They arise from causes 
that are dependant, directly or indirectly, on human beings.

table 22. Causes of accident-related hazards at a workplace

Q16
Which of the following factors give rise to 

accident-related hazards during work?
Company 1 Company 2

a) Difficult work conditions 30.0% 20.8%

b) Non-operational machines and equipment 40.0% 35.3%

c)
Carelessness and no sense of responsibility on the 
part of employees

60.0% 58.0%

d) Inadequate health & safety at work training 20.0% 21.2%

e) Work in evening hours 10.0% 18.1%

f) employees’ exhaustion 40.0% 45.6%

g) Stress and family-related problems 30.0% 41.1%
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Q16
Which of the following factors give rise to 

accident-related hazards during work?
Company 1 Company 2

h) Bad work conditions 20.0% 21.9%

i) employees’ inattention 50.0% 55.7%

j)
Non-observance of health & safety at work 
regulations

60.0% 56.3%

k) Other 10.0% 2.3%

Source: own calculations based on the survey. It was possible to give more than 1 response.

An analysis of the above data shows that employees at the companies surveyed 
provide the same reasons for accident-related hazards at their workplaces. The 
most frequent responses included:
• carelessness and no sense of responsibility on the part of employees,
• non-observance of health & safety at work regulations,
• employees’ inattention,
• non-operational machines and equipment,
• employees’ exhaustion,
• stress and family-related problems.

The high percentage of factors that depend directly on employees themselves 
is not a result of the size of the enterprise. Its level is due to a number of elements, 
the basic ones being the fast pace of life and the lack of professional attitude to 
one’s duties among workers.

table 23.  Structure of factors contributing to the low quality of work 
conditions

Q15
What are, in your opinion, the reasons for the low 

quality of work conditions?
Company 1 Company 2

a) Noise 90.0% 84.3%

b) Dusts 70.0% 86.7%

c) Chemical factors 50.0% 62.9%

d) Mechanical vibrations 20.0% 11.1%

e) Improper workplace lighting 10.0% 6.8%

f)
Machinery that does not comply with
health & safety at work requirements

60.0% 32.3%

Source: own calculations based on the survey. It was possible to give more than 1 response.
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In the opinion of those surveyed at both companies the low quality of work 
conditions is due, first of all, to excessive noise and the presence of various 
kinds of dusts and chemical agents (with particular health hazards being posed 
by multi-component mixtures of volatile organic compounds being commonly 
used as diluents for paints, lacquers and glues). A considerable percentage of the 
respondents pointed to the use at the plants of equipment that failed to meet 
health & safety at work rules. It must, however, be noted that the situation is far 
better at Company 2, which may be due to the fact that its owner is aware of 
the possible consequences of forcing employees to use non-fully operational 
machines and equipment.

3.4.6. accident rate 

A consequence of improper work conditions, in particular those of organisa-
tional and technical nature, are hazards to the health and life of employees. These 
contribute, in a large measure, to accidents on plant premises.

table 24.  Structure of accidents at work, period of incapacity, accident 
qualification

No. Specification Company 1 Company 2

 Q24 have you been a victim of an accident at your current employer?

a) Yes 30.0% 10.3%

b) No 70.0% 89.7%

 

Q25 (it was possible to give more than 1 response – 
the response in this case is stated in numbers that 
are relative to the number of employees that were 
victims of accidents)

 If yes, what caused that 
accident?

a)
an improper physical factor (so-called technical 
factor – ‘t’)

60.0% 44.2%

b)
improper work organisation (so-called organisational 
factor – ‘O’)

40.0% 32.1%

c) improper human behaviour (so-called human factor) 60.0% 60.8%

 Q26 If yes, how long did you remain on a medical leave of absence?

a) 1–3 days – –

b) 4–28 days 90.0% 55.9%

c) more than 29 days 10.0% 43.1%

Source: own calculations based on the survey.
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The accident rate applied to the employee’s entire period of employment at 
the plant surveyed. In the first case it is fairly high, as out of 10 employees, with 
a relatively short length of service, as many as 3 were victims of accidents that 
ended in a leave of absence of more than 4 days. The situation is better at the 
other company, where only every 10th employee responded positively. However, 
almost half of them had a severe accident that eliminated them from work for 
a long time.

It follows from information provided by respondents that the majority of 
accidents were caused by improper human behaviour and by an improper physi-
cal factor. This is consistent with responses to the question concerning the exist-
ing accident-related hazards.

3.4.7. Physical work environment

The physical work environment at woodworking industry plants is seriously 
contaminated with both physical and chemical factors. The degree of the hazard 
to an employee’s health depends on the type of harmful factors. Only the most 
important of all the harmful factors were considered.

table 25.  Structure of harmful factors present at the workplace and their 
significance to health, as assessed by those surveyed

Q27 and 28
2002 2012

Q27 (1) Q28 (2) Hhar Q27 (1) Q28 (2)  Hhar

Noise 50.0% 40.0% 0.80 65.5% 51.8% 0.79

Dusts 60.0% 30.0% 0.50 69.1% 38.6% 0.56

Chemical factors 60.0% 30.0% 0.50 79.6% 54.0% 0.67

Mechanical vibrations 10.0% 10.0% 1 12.2% 6.6% 0.54

Improper workplace lighting – – – 3.9% 1.9% 0.48

Other – – – 2.8% 1.2% 0.42

(1) – Which of the harmful factors listed below are present at your workplace?
(2) – Which of the listed factors are onerous and/or harmful to your well-being and health?

Source: own calculations based on the survey. It was possible to give more than 1 response

When considering the results obtained, one notices in both of the surveys 
a positive correlation between the question about the ‘presence of harmful fac-
tors’ (Q27) and the one about the ‘awareness of their impact on well-being and 
health’ (Q28).
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In order to perform a full and thorough analysis of questions 27 and 28, the 
so-called ‘health hazard awareness ratio’ (Hhar) was applied. Its value was deter-
mined as the ratio of the number of those employees surveyed who were aware of 
the impact of factors harmful to health to the overall number of those employees 
surveyed who declared the presence of those factors at their workplace. Taking 
the above information into account, one may conclude that in both cases the 
employees surveyed are, on the whole, not fully aware of the hazards posed by 
factors that are harmful to health. It is, nevertheless, worth pointing out that the 
results obtained at Company 2 demonstrate a greater awareness with regard to 
this issue. It might seem that at Company 1 the value of the health hazard aware-
ness ratio in relation to mechanical vibrations is exemplary, which is, however, 
misleading and merely shows that only 1 out of 10 employees knows that such 
a factor is present at their workplace and has its effect on their well-being and 
health. Only in the case of noise and its consequences are the respondents aware 
of its negative impact on an employee’s well-being and health. Unfortunately, 
it is not so evident for them with regard to the hazards posed by dusts, which, 
together with noise, constitute a group of onerous and harmful factors that occur 
most frequently at a workplace.

In the opinion of those surveyed at both companies the most frequently 
occurring harmful factors include: noise, dusts and chemical factors. At the same 
time they believe that their highest intensity occurs within a range of two to 
three at a given workplace. This is a disturbing phenomenon, as the impact of 
more than one factor usually increases the potential health hazard due to the 
possibility of accumulation of harmful substances in the body and the possibility 
of synergies (Mierzwiński 1991, p. 32). An assessment of the degree of hazards 
posed by individual factors that are harmful to health is mainly dependant on the 
woodworking technology applied. What is significant here is the technical condi-
tion of the machines and equipment, as well as the amount of funds that may be 
expended to eliminate or reduce the hazards posed by individual harmful factors 
in the physical work environment.

3.4.8. Personal protection equipment

The use of personal protection equipment by employees plays an important role, 
as it significantly reduces the risk of occurrence of post-accident consequences. 
Unfortunately, an analysis of the responses obtained clearly indicates that a sig-
nificant percentage of the respondents at the companies surveyed is not aware 
of the use of personal protection equipment. It is, however, worth pointing out 
that the situation is better at the larger company – but not so good as to warrant 
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a statement that the level of use of personal protection equipment by employees 
is satisfactory and properly secures them during work performance.

table 26. Frequency of use of personal protection equipment by employees

No. Specification Company 1 Company 2

 
Q30 (it was possible to provide more 
than 1 response)

What kind of personal protection 
equipment should be used at your 

workplace?

a) Protective clothing 50.0% 65.0%

b) head protection 30.0% 39.6%

c) hearing protection 50.0% 60.8%

d) eye protection 20.0% 24.1%

e) respiratory system protection 10.0% 17.5%

f) Limb protection 10.0% 9.7%

 Q31 Do you use personal protection equipment?

a) Yes, at all times 50.0% 66.1%

b) Yes, sporadically 30.0% 28.1%

c) I use none 20.0% 5.8%

Source: own calculations based on the survey.

3.4.9. Self-assessment of health by the employees surveyed

 A four-point scale was used for questions aimed at collecting opinions of the 
respondents concerning their own health. On the basis of the results obtained, 
a comparison was made between the health of those surveyed before they took up 
work with their current employer and their health on the date of questionnaire 
completion.

When analysing table 25 for both Company 1 and Company 2, one notices 
changes in the employees’ health. When compared to the assessment concerning 
the time prior to taking up work with the current employer, a significant percent-
age of the respondents changed their health assessment to a worse one. This may 
be a result of, among other things, the older age of the employees and, in the 
case of Company 2, a longer length of service of employees than at Company 1. 
It is disturbing that at the micro-enterprise as many as 3 employees, with a rela-
tively short length of service, out of 10 assess their health level as worse. Despite 
that, a positive phenomenon is the fact that none of the employees assessed their 
health at the lowest point on the scale adopted.
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table 27.  Assessment of health, as declared by the employee, for the period 
prior to taking up work and for the moment of questionnaire 
completion

No. Q33 and 34 Company 1 Company 2

Grading scale

Please state your health

prior to taking 
up work 

with current 
employer

now

prior to taking 
up work 

with current 
employer

now

a) Very good 50.0% 30.0% 53.5% 34.0%

b) Good 40.0% 50.0% 40.2% 55.5%

c) Satisfactory 10.0% 20.0% 6.3% 10.5%

d) Bad – – – –

Source: own calculations based on the survey.

3.4.10. Changes in the health of those surveyed

On the basis of statistical research published annually in Statistical Yearbooks 
and data contained in Z – 10 reports, it may be concluded that the harmful factors 
that pose a hazard to employees’ health are clearly dominated by those associated 
with the physical work environment. That tendency has been confirmed by the 
results of the surveys.

table 28.  Structure of factors that lead to health deterioration in the opinion 
of employees

No.
Q35 Has working for your current employer 

contributed to the deterioration of your health?
Company 1 Company 2

a) Yes 100% 35.8%

b) No  – 64.2%

 
If Yes, what caused that deterioration? (it was possible to provide more than 1 
response)

a) harmful work environment 50% 49.5%

b) Onerous work 50% 39.1%

c) Other (lifestyle, addictions, etc.) – 11.4%

Source: own calculations based on the survey.
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When one takes into account the responses obtained from the employees of 
Company 1, one may note that exactly the same percentage of persons who indi-
cated that their health had deteriorated as compared to the period prior to tak-
ing up work also believe that that deterioration was caused by their work with 
their current employer. At Company 2 such an opinion was expressed by a decid-
edly smaller number of persons – out of 20% of positive opinions only one-third 
blame the employer for that state of affairs. At both companies the main reason 
given for the deterioration of one’s health was a harmful work environment and 
the onerous nature of the work. This is, undoubtedly, related to the use of out-
dated technologies and machines in those plants. Only employees at Company 2 
chose other reasons that were not directly associated with the work performed. 
The respondents from Company 1 are decidedly of the opinion that their current 
health is attributable entirely to their workplace. It must, however, be noted that 
it is the view of only 3 employees.

Summary

The surveys made it possible to collect essential information on the basis of which 
an analysis was performed and conclusions were drawn as regards organisational 
and technical work conditions. Due to the fact that the information gathered 
is only subjective in nature, it was possible to become familiar with the level of 
employees’ awareness of the hazards posed by the harmful factors present at giv-
en workplaces, as well as with the differences between the companies surveyed. 
On that basis an assessment of employees’ awareness of those issues was made.

The views presented in the questionnaires by the employees of the micro-
enterprise and those of the medium-sized enterprise clearly prove that the organ-
isational and technical work conditions at their respective companies are unsatis-
factory and that, therefore, the overall quality of their work conditions also leaves 
much to be desired. This is reflected in, among other things, a high level of hazards 
and a relatively large number of accidents at work, leading to the weakening of the 
human capital, which currently determines the competitiveness of an enterprise. 
In the case of the larger company this is fairly disturbing, as it is a well-known 
manufacturer of wood products in the Opole voivodeship. It must, however, be 
noted that the opinions of its employees indicate that it attaches more impor-
tance to health & safety at work, which is reflected in somewhat better results 
in the period examined. Sadly, they are still not good enough to be regarded as 
sufficient and compliant with EU standards. The analysis performed confirms 
the earlier results of related statistical studies, which clearly indicate that work 
conditions in the woodworking industry are inadequate and, thus, often fail to 
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meet EU standards. This phenomenon is particularly visible in micro-enterpris-
es, which employ almost 40% of the workforce of all the enterprises.
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3.5.  Utilisation of the rFID technology in the reconstruction  
of warehouse processes in the CK company
[Janusz WIELKI]

Introduction

For a number of years modern organisations have been operating in an unusually 
turbulent social and economic environment, in conditions described as hypercom-
petition (Porter 1996, p. 36). It is estimated that the volatility at the level of com-
panies increased two-fold, if not four-fold, in the period from 1970 to 2000 (Sull 
2010). 

In result of the intensification of the above phenomena (Farrell 2003, p. 104–105), 
there appeared a necessity for the organisations to work out an ability of an effec-
tive operation and to ensure development in new, permanently unstable market 
conditions. This type of ability to ‘ensure profitability in an environment in 
which the possibilities to satisfy the clients’ needs change constantly and unpre-
dictably’, is described by the term agility (Goldman et al. 1995, p. 3). As part of 
this ability, of importance is its strategic aspect, referred to as the strategic agil-
ity or strategic responsiveness, however, the ability to act flexibly and efficiently at 
the operational level is no less important. The abilities, in turn, which concern 
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various functional areas of organisations and are related to the performance of 
specific business processes, are referred to by the term operational agility or organi-
zational flexibility (Sull 2010), (Cusumano et al. 2015).

When it comes to the second aspect of the organisation’s operational flexibil-
ity, for a number of years there have been IT technologies available and the scope 
and opportunities offered by this type of support are always on the rise (Wielki 
2012, p. 17–44). At the same time, the further improvement of effectiveness of 
business processes is one of the key objectives related to the use of IT technolo-
gies by organisations. This is confirmed by results of various studies. According 
to the survey conducted among top managers as part of the ‘McKinsey Global 
Survey’, the question still remains perceived in subsequent years (2011, 2012, 
2013) as one of the two key challenges ahead of organisations in the context of 
IT technologies. In 2013, it was perceived as the most important one for the sur-
veyed managers (Gnanasambandam et al. 2014).

In this context, the objective of this article is to demonstrate on the base of 
a case study the way in which one of the modern IT technologies, i.e. RFID, may 
be effectively used to rebuild and improve the efficiency of warehouse processes 
in the CK company.

3.5.1. General characteristics of the business of the CK company

CK25 was established in 1997, which means that it has been active on the market 
for eighteen years now. It is a middle-sized enterprise and its employment level 
does not exceed fifty people. The basic object of its business is the production of 
2, 3 and 5-ply corrugated board packagings as well as wide weight range of micro-
wave and carton boards. Boards used for the packaging manufacture are supplied 
by four suppliers.

When it comes to the types of carton board packagings produced, there are 
RSC and die cut packages of any structure and size. The basic product range of 
the company includes:
• collective RSC boxes,
• die cut boxes,
• coated boxes,
• cardboard box accessories, i.e. grids, covers, separators.

The machinery held by the company allows it to make offset, screen and flexo 
prints on the packaging.

25 This is not the real name of the company due to the fact that it requested that its name did 
not appear in the publication.



2133.5. Utilisation of the rfid technology in the reconstruction of warehouse...

The packaging is manufactured in accordance with the FEFCO catalogues as 
well as on the basis of individual designs. The packaging materials produced by 
the company are delivered to the clients using its own transport. The company’s 
clients include enterprises from such various industry sectors as, for example: 
food, automotive, agricultural, horticultural, shoe or machine industries, all 
located within the distance of up to 120 km from the company’s seat. In 2014, 
the number of the company’s clients amounted to 370 entities. 

The business processes within CK are supported by an ERP IT system called 
Navireo. At the same time, aspiring to further improve the system and drawing 
upon EU funds, the company implemented – as part of a project under Measure 
8.2. of the Operational Programme Innovative Economy – a B2B portal along 
with a system of electronic data exchange (EDI). It allowed it to automatise the 
following processes in relations with its business partners: reception and pro-
cessing of orders and sale documents, electronic flow of documents between the 
company and its clients as well as, in the final stage, with the suppliers.

However, despite the use of modern IT solutions such as EDI or ERP, which 
support numerous business processes within the company, which are not that 
common currently in Polish enterprises, especially from the SME sector,26, there 
remained one functional area without any support whatsoever by IT technolo-
gies. This area was the warehouse processes.

3.5.2. Current functioning of warehouse processes

As it was mentioned earlier, the cardboards used for the packaging manufacture 
are supplied by four suppliers. They are stored in a small warehouse in the produc-
tion building and in the main warehouse, which also stores pallets with finished 
goods. On a daily basis, approximately 95 pallets with finish goods are put into 
the warehouse and approximately 75 are taken out to be delivered to clients.

The warehouse processes comprise fork-lift trucks, which transport both 
the delivered cardboards and the pallets with finished goods into the warehouse 
and stock them. The warehouse employees have to remember where the pallets 
were placed and basing on their own memory later search for the ones that must 
be at the given moment loaded on trucks to be delivered to clients or sent to 
production. Of course, such warehouse process organisation has a number of 
disadvantages.

26 According to the data of the Main Office of Statistics, in 2013, only 6.7% of Polish middle-
-sized enterprises used EDI-based solutions (in case of small-sized enterprises – 1.9%). When it 
comes to the ERP systems, in the corresponding period of time, they were used by 37.8% of middle-
-sized enterprises and only 10.8% of small ones (GUS 2013, pp. 90, 98).
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The basic one of them is the fact that the entire process flow is based on the 
use of hidden knowledge (cf.- Nonaka 1991, pp. 96–104; Nonaka et al., p. 127) of 
fork lift truck operators who transport pallets with materials and finished goods 
to the warehouse and stock it up there and, consequently, searching for them and 
taking them out when needed. This results in the fact that the entire efficiency 
of warehouse processes, when it comes to searching for specific pallets, depends 
exclusively on the fact whether or not a given employee remembered exactly 
where he/she put the given pallet in the warehouse in the first place. The errors 
that are expected in such a situation lead to unnecessary rearrangement of pallets, 
which result in the prolongation of time necessary to loan the trucks to deliver 
products to clients. 

Apart from that, there are other risks resulted to this organisation of ware-
house processes, the functioning and efficiency of which depend in whole on the 
hidden knowledge of employees who carry them out. They may be completely 
paralysed in case of, for example, accidental absence from work or sudden resig-
nation from work. The only protection against such situation is the codification 
of that knowledge in the IT system supporting such processes (cf. McAfee 2006, 
p. 141–149).

3.5.3.  Potential possibilities of solving warehouse process problems 
and of improving their functioning

There is a whole range of warehouse process improvement possibilities based on 
the implementation of IT support. Depending on the solution type and its costs, 
it is possible to automatize the process in whole or in part.

The simplest solution may consist in the visual division of the warehouse into 
sectors and an appropriate marking (e.g. using colour paint and numbers). This 
gives an opportunity for the warehouse employee to feed the data, e.g. informa-
tion about the pallet location, into the IT system (or to search for it in that sys-
tem). In this case, the system could comprise the following elements:
• a mobile device for the warehouse employees (smartphone or tablet),
• Wi-Fi network within the premises of the warehouse,
• simple database system (e.g. created on the cloud version of an Excel sheet 

with a graphic interface).

The process would go as follows. When placing a new pallet in the given loca-
tion within the warehouse or when taking it out, the warehouse employee inserts 
the information about this fact as appropriate into the system (deletion of infor-
mation about a specific pallet from the warehouse or insertion of information 
about location of a new one). This will update the records in the local database 
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system (i.e. in the device used by the warehouse employee) and the cloud database 
will be updated via the Wi-Fi network.

A more advanced solution could be based on the use of an IT system simi-
lar to the above-mentioned one and the use of a system of bar codes, so far not 
applied by the CK company. In this case, the system could comprise the follow-
ing elements:
• an industrial smartphone with a bar code reader,
• Wi-Fi network within the premises of the warehouse,
• a computer with a database system to which data about introduction of a new 

pallet into the warehouse or about taking out a pallet from the warehouse will 
be sent via the Wi-Fi network.

In this case, the warehouse employee does not have to insert the information 
about the incoming or outgoing pallet into the system because this is replaced by 
bar code scanning. The employee still must, however, insert into the system the 
information about the pallet location within the warehouse (in case of incom-
ing pallets). Hence, in this case, only a part of the process becomes automatised. 
A full automation of warehouse processes is possible if the RFID technology is 
used.

3.5.4. rFID technology – characteristics and utilisation potential

A solution which has become more and more popular in the resource control 
systems, logistics and delivery chain management systems at the beginning of 
the first decade of the new millennium is the RFID technology (radio frequency 
identification) (Schary et al. 2001, pp. 316–317). When compared to the bar code-
based systems, apart from the questions related to the process automation, it 
gives the possibility of capturing more detailed information about the warehouse 
products or the production and management (Brewin 2002; Laudon et al. 2012,  
p. 308; Niemeyer et al. 2014). RFID is defined as a ‘request-based system of con-
trol of clearly identifiable objects by means of electromagnetic waves, by using 
information from tags related to the object’ (Abramowicz 2008, p. 406). 

As mentioned in the above definition, the RFID technology assumes the use 
of tags or labels attached to specific objects (e.g. pallets with products) which 
emit information that can be read from a shorter or longer distance. There are 
two types of tags, passive and active ones.

The passive tags do not have their own power supply source. In this case, they 
emit information they are supposed to convey under the influence of an external 
electromagnetic field. The reach of the emitted signals ranges from tens of milli-
metres to a few metres (Abramowicz 2008, pp. 403–404). The active tags, in turn, 
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have their own power supply source and may independently emit the information 
they are supposed to convey. The emitted information may reach tens of metres 
and, in case of the most expensive solutions, even kilometres (Abramowicz 2008, 
p. 404).

The other element of the RFID technology-based system are readers (receivers, 
scanners, readers). There are portable and fixed readers. In case of active tags, their 
role is limited to decoding the tag emitted signals. In case of passive tags, the 
readers must generate a magnetic field in order to receive information (Abramo-
wicz 2008, pp. 405–406). It is important that the readers may read information 
from a few tags at the same time (Schary et al. 2001, p. 317).

Simultaneously, for the RFID technology based system to be fully functional 
from the point of view of the enterprise, it must become an element of such IT 
management systems as ERP (enterprise resource planning) or SCM (supply chain 
management). To this end, one needs appropriate infrastructure, local software 
and integration platforms (Abramowicz 2008, pp. 405–407).

3.5.3.  reconstruction of warehouse processes in the CK company 
by means of the rFID technology-based solutions

As mentioned earlier, various solutions improving the existing warehouse pro-
cess system within the CK company are possible, however its radical reconstruc-
tion and full automation is possible only in case of the application of a RFID 
technology-based warehouse management system. Of course there is a whole 
range of variant solutions, however in this case, the optimal solution seems to 
encompass a system built of the following elements:
• mobile device for the warehouse employee (smartphone, tablet, etc.) with an 

appropriate warehouse software,
• RFID readers installed on the fork-lift truck,
• pallets (with production materials or with finished products) marked by logis-

tic RFID tags,
• warehouse locations where the goods with RFID UHF tags will be placed27,
• RFID UHF warehouse software,
• RFID UHF label printer.

The proceedings within the warehouse may have two variants, i.e. a precise 
location of the pallet in a specific place within the warehouse or a free location 

27 These are long-reach passive tags (on average reaching 8–10 m), hence they are perfect for the 
warehouse process operations. What is important, their costs are really low (a few Polish groszys per 
item) (RFID Solutions, 2015).
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in any free place. In the first case, the fork-lift truck operator approaches the pal-
let, the RFID reader reads information from the tag on the pallet. Upon that 
moment, the display of the device used by the warehouse employee (e.g. a tablet) 
shows information about the pallet and about its specific location in the ware-
house. Afterwards, the pallet is taken to the indicated location and the reader, 
getting in contact with the RFID UHF location tag in the warehouse, verifies 
whether or not the location is correct. In case it is not correct, appropriate infor-
mation is conveyed to the fork-lift truck operator. In the second case, the pro-
cess flow is much simpler. The fork-lift truck operator takes a tagged pallet with 
the materials or with finished products and places it in the first free location in 
the warehouse. Upon that moment, the system automatically stores information 
about the location in the database of the warehouse software.

In case it is necessary to look for a specific pallet, the fork-lift truck operator 
looks for the location information in the warehouse software system. Then the 
operator goes to the indicated place and the RFID reader of the fork-lift truck 
shows the exact location.

In order for the proposed warehouse system to be fully operative for the com-
pany, it is necessary to integrate it, via the Wi-Fi network and appropriate soft-
ware, with the company’s ERP system. 

Summary 

The dynamic development of IT technologies we have witnessed in recent years 
gives ever more possibilities for the contemporary organisations. On the one 
hand, these are more and more advanced analysis possibilities related to the Big 
Data phenomenon (Wielki 2013, p. 986–987; Wielki 2014, pp. 88–91; Wielki 2015, 
pp. 174–778), a completely new approach to the operation of corporate IT infra-
structure related to the propagation of the cloud computing model (Bisson et al. 
2013, pp. 62–68) or utterly new possibilities related to the use by companies of, 
for example, business models that arise with the development of the Internet of 
Things (Heppelmann et al. 2014). On the other hand, such apparently incon-
spicuous solutions as the RFID, provide huge perspectives when it comes to the 
improvement and, many a time, deep reconstruction of various daily business 
processes of companies.

The example of the potential of this technology presented in the article is only 
a sample of all the values that it may generate for companies. Even in case of 
a relatively small, local company, the use of a RFID technology-based system in 
its warehouse processes allows a deep reconstruction and far-fetching improve-
ments. However, the possibilities related to this technology are much more far-
reaching (Williams 2005), therefore, it is no wonder that one of the pioneers of 
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its use, over a decade ago, was the world’s largest chain of hypermarkets, i.e. Wal-
Mart (Songini 2006; Songini 2006a; Wailgum 2008).
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