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Linking regional knowledge laboratory and growth of SMEs  
– empirical investigation in southern region of Poland

Abstract: The regional knowledge laboratory, being a part of the regional innovation system, impacts 
the regional innovation potential of regional firms, especially SMEs. Diffusion of innovations consists 
of the penetration of innovative solutions into the whole social and economic system, the result of 
which is a change in its functioning and overall development. The process of diffusion of innovations 
in a sense forces the innovativeness of the competing enterprises by necessitating their adaptation to the 
changing conditions of the environment. Diffusion of innovations is a determinant of the growth and 
development of enterprises, especially those of the SME sector. The paper is an attempt to empirically 
verifythe dependence between the development of small and medium-sized enterprises and the inno-
vative potential of the studied region. Due to utilitarian reasons, the region was defined in accordance 
with the European statistical terminology (NUTS1 – regions in the total number of 6) as the area of two 
administration regions (NUTS2 – voivodeships in the total number of 16): małopolskie and śląskie, 
which makes of one statistical regional (PL2 – Southern Region of Poland). The empirical material 
was based on a random sample of 109 micro, small and medium-sized enterprises located in the studied 
region. With the use of computer statistical tools, the hypothesis made in the paper was confirmed, 
namely that the level of commercialization of knowledge and the transfer of technology in the studied 
region influences the development of small and medium-sized enterprises. 

Keywords: innovation, knowledge laboratory, regional innovation system, business environment, 
knowledge & technology transfer; SMEs

introduction

In the era of the globalization of the economies, technological progress is important for the 
growth and development of firms. Yet, new ideas, innovations, technological advancements 
are not everything. The fundamental issue is the commercialization of the scientific and tech-
nical achievements, namely the transfer of these achievements into the market, which consists 
of passing technical and organizational knowledge in order to use it for the economic purpos-
es (Wach, 2005: 117–133); (Sieja, Tomczyk, Wach, 2002: 481–496). It is a natural source 
of innovative development of companies. Insufficient financial resources and HR potential 
of small and medium-sized enterprises are an obstacle that prevents them from undertaking 
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independent research. Cooperating with colleges and universities, especially technical ones, 
as well as state research institutions, may be a solution to this problem. Technological parks, 
innovation centres, or clusters of enterprises may be examples of the activities that support 
the transfer of knowledge and technology (Surdej, Wach 2008: 70–74). In particular, they are 
desired in the case of small and medium-sized innovative firms. Regional innovative poten-
tial is closely connected with the theory of diffusion of innovations. 

The paper is an attempt to empirically verify the dependence between the growth and 
development of small and medium-sized enterprises and the innovative potential of the stud-
ied region. The research objective of the paper is to verify the real impact of the knowledge 
and technology transfer within the regional business environment on the growth and devel-
opment of SMEs. The two main research methods were applied: literature review, criticism 
and synthesis, as well as a survey conducted among 109 firms. 

theoretical Background – literature revieW 

The knowledge laboratory or the regional knowledge laboratory is a very interesting 
concept linking the regional innovation system and the innovative potential of small and 
medium-sized enterprises and their growth (Sotarauta, Kosonen, 2005: 15–16; Langendijk 
2001, pp. 136–155). The concept is based on the knowledge and technology transfer and in-
novation intermediaries, as well as innovation diffusion and innovation systems. The knowl-
edge laboratory can be investigated on different levels (e.g. national, regional, local). 

The Concept of the Environment for Innovations 

The factors conditioning the innovative activity of an enterprise can be grouped into the 
internal and external ones (Romijn, Albu, 2001: 24). The internal factors concern the spec-
ificity of a single and individual organization, its goals, resources and management systems, 
they define its competences, the ability to work towards the improvement of innovativeness. 
B. Laperche and Z. Liu (2013) introduce a very interesting concept of the knowledge-capital, 
which is explained “the set of scientific and technical knowledge and information produced, 
acquired, combined and systematized by one or several firms for productive purposes” 
(Laperche, 2007: 24; Laperche et al., 2011: 1321). In their model, the concept of knowl-
edge-capital (Fig. 1) links the external and internal factors by referring to the accumulated 
knowledge of one or several linked firms, which is continuously enriched by information 
flow and which is used in the production process or, more globally, in the process of the 
creation of value, which is dynamic. 

On the other hand, the external factors result from the character and the specificity 
of the environment in which the organization functions, and define the amicability of the 
environment for innovativeness. These factors may influence the organization and its inno-
vativeness both directly and indirectly. Finally, interactions should take place between the 
organization and its environment, creating an efficient system of the exchange of information 
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and resources with the use of effective instruments. The managerial staff is responsible for 
shaping the internal factor group, whereas the appropriate administrative bodies of a region, 
country or the EU are responsible for shaping the environment for the benefit of innovative-
ness. In the case of building a system of interactions, the responsibility falls on both of them, 
but the involvement of enterprises should be increased due to the awareness of playing the 
role of a direct beneficiary, whereas on the part of the administrative bodies, it should be due 
to the sense of responsibility, greater opportunities and achieving long-term benefits from the 
established cooperation. 

Fig. 1. Knowledge-capital concept linking internal and external environment for innovation

Source: Laperche, Liu (2013: 2)

The external factors influencing the innovative abilities of enterprises, and the process 
of diffusion of innovations towards entities introducing the innovative solutions to the mar-
ket, may be discussed on the macro level (factors underlying the general environment), the 
micro level (factors underlying the competitive environment), and the meso level (factors 
occurring in the regional environment) (Wach, 2008: 35, 67). 

By the end of the 1980s, the regional factors were ascribed key significance for the de-
velopment of small and medium-sized enterprises, sometimes even bigger than the national 
conditioning (Hart, 2003: 12). However, it is worth stressing that regional factors had been 
taken into account before, by A. Smith and A. Marshall (Porter, 1998: 12). A lot of sources in 
the literature indicate strong dependence of small and medium-sized enterprises on regional 
factors. One of the representatives of the regional approach in the enterprise management is 
M.E. Porter (2002a, 2002b). According to this author, individual regions compete in offering 
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the most beneficial business environment, in which the public and the private sector play 
different but mutually related roles in the creation of the economic growth (Porter, 2002b: 3). 
Although an adequate macroeconomic policy of the state conditions the economic growth, it 
is not sufficient, since the economic growth and competitive conditions ultimately depend on 
the conditions and the potential of the meso-environment (Porter, 2002b: 5). Moreover, M.E. 
Porter noticed a process of the shifting responsibility for the economic development, partic-
ularly in the region. We are moving away from the single-entity understanding of the eco-
nomic growth which lies within the competence of state authorities. Nowadays, the condi-
tioning of the economic growth is understood as a process, in which there exists cooperation 
between various entities, including state authorities on various levels, companies, scientific 
and research institutions, as well as educational institutions and cooperating and supporting 
institutions (Porter, 2002: 22). According to M.E. Porter, the quality of the regional business 
environment is not sufficiently considered neither by scientists nor regional authorities. In his 
numerous research, he adopts the division of the regional environment into four broadly un-
derstood areas: resource conditioning, demand conditioning, the context of an enterprise ac-
tivity, and related and supporting industries (Porter et al., 2001b: X-XI); (Porter et al., 2001a: 
XIV). The mentioned elements create the so-called diamond of competitive advantage in the 
region. However, the elements have to mutually strengthen and complete each other, as they 
create a system. For example, regional competition stimulates the development of unique 
specialized competences and attracts specialized suppliers. Active local competitiveness also 
reinforces regional demand through crating more demanding customers. On the one hand, 
this model has a utilitarian character, since it defines the required features of the regional 
environment factors, and at the same time, it has a pragmatic significance for the creation of 
proper policy by the local authorities for the development of local entrepreneurship. 

The problem of the regional environment preoccupies the minds of the scientists of 
different fields. When analyzing the conditionings of the functioning of innovative enter-
prises’ in a given region, one should refer to numerous concepts of regional development, 
and, among others, to the Marshall concept of the industrial district, or the concept of the 
territorial production systems, being the derivative of the former one. Similarly, there is an 
analogical situation in the case of the innovative milieu model, which was introduced in 
1980s by the French regionalist Ph. Aydalot (1986), and then developed by a research group 
GREMI (Groupe de Recherche Européen sur les Milieux Innovateurs), by, among others, 
a Swiss regionalist D. Maillat (2002). On the other hand, I. Pietrzyk (2002: 60) now observes 
the appearance of a new paradigm of the territorial development based on the primacy of 
non-material factors, because “when choosing the localization, more and more often enter-
prises are guided by innovative and organizational abilities of the local environment. […] At 
present, however, there are no premises to judge whether and which of the organizational 
forms may win in the new technical and industrial paradigm”. It should be admitted that the 
regions defined as territorial production systems or innovative environments are a source of 
competitive advantage for micro, small and medium-sized enterprises concentrated there, 
especially family-owned and craft-related. Providing the conditions necessary for the ex-
istence of innovative environment on the regional level leads to the creation of innovative 



Linking regional knowledge laboratory and growth of SMEs… 117

enterprises, namely to establishing innovative businesses being the emanation of the local 
environment (Weresa, 2014). 

In their empirical research, R. Sternberg and O. Arndt (2000: 3–7) considered the in-
fluence of innovative environment on the survival of small and medium-sized enterprises. 
External conditions in the environment of small and medium-sized enterprises are divided 
into regional and supra-regional factors. However, the Authors pay attention to the fact that 
it is not possible to exactly eliminate the factors of the regional environment, the factors of 
the macro-environment, and the factors related to the innovative policy, which may be in-
cluded both in the regional and general factors. A similar concept may also be found in other 
research (Meyer-Krahmer, Gundrum, 1995: 177–185). 

An interesting concept is also presented by A. Langendijk (2001: 136–155), who men-
tions regional factors, which he calls regional knowledge laboratory, among the factors 
conditioning the development of the learning organizations. Similarly, O. Pfirrmann (1994: 
27–41) indicates that innovative activities of small and medium-sized enterprises are shaped 
by regional factors. Ch. Oughton, M. Landabaso and K. Morgan (2002: 97–110) also prove 
in their research that innovative activities of enterprises and their development are influenced 
by regional factors to a great extent. They call this phenomenon the regional innovative par-
adox. 

The findings of the research carried out by German scientists in ten regions of Germany, 
within the framework of the Regional Entrepreneurship Monitor (REM) project, are inter-
esting. Although this is a research of a utilitarian character, it has considerable value for 
the explanation of the impact the factors of the regional business environment have on the 
formation and development of micro, small and medium-sized enterprises. H. Bergmann, 
A. Japsen and Ch. Tamásy (2002) from Germany were among the first scientists to take into 
account the conditioning of the development of small and medium-sized enterprises on the 
regional level on such a scale in the research (REM). They isolated nine areas of the regional 
environment, which they called the framework conditions related to the establishment of new 
businesses, including a few factors conditioning the innovativeness of enterprises. They are, 
among others, (Bergman, Japsen, Tamásy, 2002: 21): 

 – the transfer of knowledge and technology to small and medium-sized enterprises, 
 – the quality of education and lifelong learning, taking into account the specific needs 

of potential entrepreneurs, 
 – the accessibility of advisory and business services for small and medium-sized enter-

prises, 
 – the accessibility of highly-qualified staff on the local labour market.

The spread of innovations depends on the identification of these factors and their impact. 
Considering the fact that several factors may have an influence at the same time, it is very 
difficult to establish which impact is subject to accumulation or abolishment,. Moreover, 
feedbacks may occur between individual factors, which may mean that the same factors 
influencing the popularization of a given innovation have very diverse significance in dif-
ferent countries. For example, technical conditioning results from the laws of technique de-
velopment and from the characteristic features of individual innovations, while technical 
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development on the one hand consistsof the differentiation and simplification of operations, 
and on the other hand of their integration. The development of the specialization processes is 
accompanied by the increase in cooperation, and these processes may have both a hindering 
and stimulating effect on the popularization of an innovation. 

In most cases, another important aspect of the diffusion process is its dependence on the 
application and popularization of many other innovations, and it can result in the inability to 
introduce the innovation by the final producer, if the partial innovations are not introduced 
before by the co-operators. The final producer, dependent on the co-operators, is only trying 
to force innovations through the cooperative chain (Byrski, 1986: 127).

Macro-environment: 
 – globalization and 
regionalization processes 

 – internationalization and 
Europeanization processes,

 – intensification of 
competition and market 
gambling,

 – technical progress,
 – the state of the activeness 
of the economy,

 – the scope of patented 
inventions, 

 – state policy of the state 
towards innovations, 

 – public expenditure on R&D

Meso-environment: 
 – distribution of various 
attitudes towards 
innovations, 

 – regional system of 
innovations, institutional 
support,

 – policy of territorial 
authorities, 

 – accessibility to qualified 
human resources in the 
region, 

 – regional research facilities, 
including the transfer of 
knowledge and technology,

 – expenditure on R&D in the 
region

Micro-environment: 
 – the method of the 
organization of industry 
and the character of 
competition related to it,

 – support and intensification 
of cooperation and 
coopetition,

 – influence of other 
participants of networks 
and/or clusters,

 – expenditure of R&D in the 
industry

Exogenous Factors underlying in the External Environment 
↓ ↓ ↓

DIFFUSION OF INNOVATIONS 
↑ ↑ ↑

Endogenous Factors underlying in the Internal Environment
 – the attitude of the managers and the staff to innovations
 – qualifications of the employees, creativity of the design teams, and corporate entrepreneurship,
 – accessibility to the enterprise financial resources necessary to implement the innovation, 
 – economic profitability of the innovation for the enterprise, 
 – the scale of minimum expenditure necessary to complete the innovation,
 – technical complexity of the venture,
 – the degree of machine and device wear and tear – it is thought that the bigger wear and tear is, 
the stronger the stimuli to implement innovations are, 

Fig. 2. Factors influencing the innovation diffusion process

Source: Kosała, Wach (2013: 122)
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To sum it up, the factors conditioning the phenomenon of diffusion may be divided 
into two groups: endogenous ones, namely the ones directly related to the innovation itself, 
(its characteristic features being relative advantage, complexity, compatibility, transmissi-
bility), and exogenous ones, resulting from the conditions and properties of the environment 
in which the process of diffusion occurs, for example social, legal standards, conditions of 
communication or mental features of the recipients (Fig. 2). 

Out of the external factors influencing the diffusion process, the impact of the state of 
the economic activity is the most controversial. In the literature on the subject, three different 
standpoints concerning the assessment of this factor occur (Baruk, 2001: 107). According to 
one of them, fast diffusion is sustained by the period of the peak expansion of production (B. 
Keirstead, C. Carter, B. Williams, B. Gold). According to another one, diffusion proceeds 
the fastest in the moments of the biggest deterioration of the economic situation (E. Graue, 
D. Aldcroft, H. Richardson, S. Hardy), yet another view assumes the average state of the 
economic situation as the best conditions to popularize innovations (E. Mansfieid). The pre-
sented views confirm the enormous complexity of the phenomenon of diffusion, resulting 
from the multiplicity of relations and their complexity within the framework of factors which 
condition them. 

The institutional innovation system is one of the most important external factors in the 
innovation of the firm (Rachwał, 2012: 135–152). This institutional innovation base is a kind 
of catalyst for business innovation in situations where cooperation and networking are essen-
tial in order to achieve economies of scale and integrate a variety of skills, technologies and 
competencies needed to succeed in business applications of innovative solutions. Both the 
managers and the policy-makers should be aware that in order to exploit this complementar-
ity, which, incidentally, will be transformed into a competitive advantage, both R&D centres 
and innovation networks must be skilfully created and shaped. R&D facilities are among 
the relevant factors in the institutional innovation, their impact on the level of innovation 
is spatially diverse. According to the model base of institutional innovation, R&D facilities 
significantly stimulate the innovation economy. R&D is per se a key driver of innovation and 
productivity of firms, even without a well-established and implemented network approach. 
The complementarity network of institutional systems and the level and the intensity of inno-
vation in economic entities is confirmed in the literature, with most research only confirming 
the indirect complementarity or non-strict complementarity (Mancinelli, Mazzanti, 2009: 
567–597). The role of the so-called knowledge and technology providers may therefore be 
either active or passive. In practice, we have to deal with at least three mechanisms for the 
transfer of knowledge and technology (Jershina et al., 2009: 51):

 – transfer between firms (inter-firm transfer),
 – transfer to firms from independent established R&D centres,
 – transfer to firms through intermediaries.

The innovation intermediaries constitute an important element in the transfer and diffu-
sion of innovation from research centres to firms, as they take various measures in the innova-
tion process, i.e. diagnosis demand for technology, purchase of technology, new adaptations 
of technology solutions, processing knowledge, mediation in the purchase of technology, 
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commercialization of legal knowledge or technology. J. Howells, reviewing empirical stud-
ies of various authors, observed heterogeneity in the naming of such intermediaries (Howells 
2006: 718, Stewart, Hyysalo, 2008: 289–299):

 – intermediaries (eg. D. Watkins, G. Crawley, 1986; R. Seaton, M. Cordey-Hayes, 
1993; M. Callon, 1994; S. Shohert, M. Prevezer, 1996),

 – innovation intermediaries (eg. J. Howells, 1999),
 – brokers (eg. HE Aldrich, MA von aluminum, 1992),
 – knowledge brokers, knowledge brokering (eg. A. Hargadon, 1998; JD Wolpert, 2002),
 – technology brokers, technology brokering (eg. KG Provan, SE Human, 1999; 

A. Hargadon, Sutton RI 1997),
 – intermediary agencies (eg. D. Braun, 1993),
 – third parties (eg. SJ Mantel, G. Rosegger, 1987)
 – innovation consultancy services (eg. L. Pilogret, 1993)
 – consultants as bridge builders, bridging innovation (eg. J. Bessant and H. Rush, 1995; 

D. Czarnitski, A. Spielkamp, 2000)
 – intermediary firms (eg. R. Stankiewicz, 1995),
 – level intermediary bodies (eg. B. van der Muelen, A. Rip, 1998),
 – bricoleur (eg. T. Turpin, S. Garrett -Jones, N. Rankin1996)
 – superstructure organization (eg. LH Lynn, NM Redd, JD Aram, 1996),
 – boundary organizations (eg. DW Cash 2001; DH Guston 1999),
 – knowledge intermediaries (eg. C. Millar, CJ Choi, 2003),
 – regional Institutions (eg. B. McEvily and A. Zaheer, 1999).

The Concept of Innovation Diffusion and Innovation Intermediaries 

Diffusion is a notion taken from hard sciences. By means of this notion, the phenom-
enon of spontaneous equalization of fluids, gases, solids as a result of the movement of 
particles was defined. In the economic science, the phenomenon describes the popularization 
or spread of all kinds of thought (knowledge) or matter (product). S. Gomułka (1990: 79) 
defines diffusion as the spread of a product or the method of its production. Diffusion is 
equated with the notion of popularization, which is the final stage of the innovative process 
and, economically, constitutes its very important part. Firstly, it enables enterprises to create 
innovative solutions in order to compensate for the expenditures incurred by them, secondly, 
it influences the enhancement of overall social and economic development (e.g., of a branch, 
industry, social development). 

Diffusion of innovations consists of the introduction of innovative solutions into the 
whole social and economic system, the result of which is a change in its functioning and 
overall development. The process of diffusion of innovations in a sense imposes the inno-
vativeness on the competing enterprises by necessitating their adaptation to the changing 
conditions of the environment. The notion of social and economic system may be discussed 
as a frame involving the geographical range, which means that the diffusion of innovations 
may involve a system which is the enterprise itself, or the region in which it operates, or the 
spread to the national or international scale. 
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K. Karcz presents the planes of the phenomenon of diffusion a little bit differently. In 
one of them he isolates the process of research, development and production in which inno-
vation is subject to adequate transformation, enabling its materialization and commercializa-
tion. The transfer of innovations among enterprises in the country is another plane, and the 
spread has spatial dimension in this case. The third plane concerns the spread of innovations 
within the social system in which decisions about the absorption of innovations are taken by 
individual consumers (Karcz, 197: 25–26). 

By this concept, the phases of the diffusion process were isolated, the initial phase con-
cerning the sources of innovation and the stage of its implementation into the economic prac-
tice, the further one concerning the spread to the entities absorbing them, and the final stage 
concerning the changes evoked in the social system, being the effect of acceptation. It should 
be mentioned that some innovations do not spread on all indicated planes. Such a situation 
usually happens when a new product or technology does not succeed in the market. Then, 
the process of diffusion may be stopped at one of the mentioned levels. A similar situation 
applies to the geographical range of the diffusion process, when innovations important for the 
technical development are popularized in the global scale (Bogadienko, 1998: 8). 

Diffusion needs time, which depends on the specific character of the conditioning of 
the system in which the process undergoes. The speed and the scope of innovation spread is 
influenced, among others, by (Byrski, 1986: 129–130): 

 – the degree to which the innovation surpasses the hitherto prevailing processes or pro-
ducts in regard to economic benefits (profitability, utility values, probability to meet the 
needs in compliance with the expectations, etc.) 

 – the volume of necessary investment expenditure and other financial outlays, 
 – demand for the innovative goods, 
 – the level of risk related to the application of a new product,
 – the level of the concentration of production,
 – the size of industrial enterprises introducing the innovation and the dynamics of their 

production,
 – the efficiency of various forms of the innovation’s spread, especially the system of 

information.
At present, we can observe a trend of shortening the time of diffusion of innovations, 

which in practice means faster introduction and adaptation of innovative solutions. It stems 
from the growing dynamics of changes occurring in the environment of every enterprise and 
a necessity to adapt to them by the ones that want to function, develop and compete in the 
market. As the process of diffusion occurs in the social and economic system, in rare cases 
it concerns the area of single corporations, so there is a possibility to influence the speed of 
diffusion by creating appropriate conditions. 

One of the most prominent frameworks of the adoption of an innovation used is Rogers’ 
(1995, 1976: 290–305) theory of diffusion of innovations (Fig. 3). In E.M. Rogers’ concept, 
diffusion is the process by which an innovation is transmitted through certain channels over 
time among the members of a social system. Each member of the social system faces their 
own innovation-decision that follows a 5–step process (1995: 162):
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1) Knowledge – a person becomes aware of the innovation and has some idea of how 
it functions,

2) Persuasion – the person forms a favorable or an unfavorable attitude towards the 
innovation, 

3) Decision – the person engages in activities that lead to a choice to adopt or reject the 
innovation,

4) Implementation – the person puts the innovation into use,
5) Confirmation – the person evaluates the results of an innovation – decision already 

made. 

KNOWLEDGE
I

PERSUATION
II

DECISION
III

CONFIRMATION
IV

Adoption

Rejection

Communication sources

Perceived characteristics 
of innovation

1. Relative advantage
2. Compatibility
3. Complexity
4. Triability
5. Observability

1. Social system norms
2. Tolerance of deviancy
3. Communication integration
etc.

Social system variables

Later adoption

Continued rejection

Continued adoption

DiscontinuanceReceiver variable

1. Personal characteristics
2. Social characteristics
3. Perceived need for the innovation
etc.

..:: antecedents ::.. ..:: process ::.. ..:: consequences ::..

Time

1. Replacement
2. Disenchantment

Fig. 3. Innovation Diffusion Conceptual Model of E.M. Rogers

Source: Rogers (1995: 4).

E.M. Rogers (1995: 5–16) considers the following as the major indicators of the pro-
cess of diffusion of innovations: innovation and its features, communication channels (links 
mediating in the exchange of information), time needed to make a decision, adaptation, and 
social environment, which he sees as a set of individuals in a given system, their mutual 
connections and characteristic relations. At the same time, he draws attention to the role of 
attributes of innovations, which determine the degree and the speed of their diffusion. These 
are (Rogers, 1995: 5–16): 



Linking regional knowledge laboratory and growth of SMEs… 123

 – relative advantage – a degree to which the innovation is perceived as better than the 
ones used so far,

 – compliance with the existing values, experience so far, and the needs of potential 
adopters, 

 – easiness of application – a degree to which potential adopter perceives an innovation 
as difficult to understand and to use,

 – anopportunity to experiment (testing, possible to introduce in stages)
 – Innovations possessing the mentioned features are more easily acceptable by entities 

of a given social and economic system, which makes the diffusion time shorter.
 –  When analysing the complex phenomenon of the diffusion of innovations, we can 

distinguish some occurring regularities, namely (Byrski, 1986: 127):
 – the faster the popularization of innovations is, the bigger their profitability is, and the 

smaller investment expenditure they need,
 – innovations with a shorter period of investment returns promise faster speed of popu-

larization,
 – the influence of the same factor on the popularization of different innovations depends 

on their kind, 
 – in case of process innovations, a more important role is played by economic factors, 

whereas in case of product innovations, these are sociological factors,
 – possible benefits from the later accession of a specific country to an innovation may 

depend on the technical complexity of the popularized invention.
The popularization of new and tested technical solutions in all kinds of possible areas 

of their application may have direct impact on the increase in the national income and, at 
the same time, it may constitute a leverage for the innovativeness development thanks to the 
social sense of its economic effectiveness. 

When analysing the literature on the subject, we can state that the phenomenon of diffu-
sion is a complex problem, concerning numerous research planes of subjective (who partic-
ipates), objective and spatiotemporal character, creating innovations (imitating, improving), 
and increasing innovativeness of both individual economic entities and their environment. It is 
interesting to obtain an answer to the question about the rate of diffusion and its conditioning. 

research material and methods 

The research objective of the paper is to verify the real impact of the knowledge and 
technology transfer within the regional business environment on the growth and develop-
ment of SMEs. The two main research methods were applied: literature review, criticism and 
synthesis, as well as a survey conducted among 109 firms. 

In the course of the study, the following research hypothesis was presented: “The level 
of commercialization of knowledge and the transfer of technology in the studied region has 
an influence on the growth and development of small and medium-sized enterprises”.
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The two main research methods were applied: literature review, criticism and synthesis, 
as well as the survey (a postal questionnaire) conducted among 109 firms. The statistical 
calculations were made by means of the statistical software package “Statistica PL”. In order 
to verify the assumed hypothesis, the following statistical tests were applied: Pearson’s linear 
correlation, chi-square independence test (Yates correction), Student’s t-test, non-parametric 
Mann-Whitey U test. 

The two main variables were indicated: TRANSFER – knowledge and technology 
transfer as well as GROWTH – the growth and development of SMEs (Fig. 3). The first 
variable was measured by the managerial perception concerning the evaluation of the quality 
and the support of innovation diffusion by universities and higher schools, private and pub-
lic research and development centres, as well as business education for entrepreneurship at 
secondary schools and colleges/universities. As the managerial perception was applied as the 
main research technique, both variables were also measured with the use ofother variables: 
the characteristics of the entrepreneur (their sex, level of education, experience in business, 
and entrepreneurial attitude) and the characteristics of the firm (its age, size, territorial range, 
and business scope of the firm). It must be stressed that it is not the conceptual model in 
concrete, it is just a research conceptual framework used only for the empirical purpose, to 
verify a small fragment of the wider context. 

Business Environment

Knowledge
& Technology

Transfer

Entrepreneur

Sex

Growth &
Development

of SMEs

Firm

Education Experience
Attitude

Age
Size Range

Scope

private & public
R&D centres

universities and 
vocational higher schools

business education 
for entrepreneurship

Fig. 4. Research Model – Conceptual Framework for the Empirical Research

Source: own study
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sampling

The main objects of the research are micro, small and medium-sized enterprises. Due to 
problems with obtaining financial data (the data received were incomplete), only one factor 
was adopted as the distinguishing feature of a firm size, namely the size of employment. The 
identical solution is used by Eurostat – the Statistical Office of the European Union, as well 
as Central Statistical Office of the Republic of Poland (GUS), and by both domestic and 
international authors in the majority of empirical research (Sheikh, Pecher, Steiber, Heckl, 
2002: 2). Due to that, the comparability of the conducted research results with already ex-
isting results is possible. The study was carried out on the stratified random sample of firms 
chosen from the National Official Business Register (REGON) base, and two strata were 
selected as distinguishing features: the size of employment in the firm, and the region in 
which the firm operates.

The research sampling was prepared by the Central Statistical Office – Divisions in 
Krakow and Katowice, within the framework of the ordered database. Depending on the 
number of workers, the studied firms were divided into: microenterprises (up to 9 employ-
ees); small enterprises (from 10 to 49 people); medium-sized enterprises (from 50 to 249 peo-
ple). However, due to the specific needs of these entrepreneurs, we decided to isolate them 
as a separate category. The micro firm category was also considered in the research carried 
out by the Austrian Institute for SMEs Research (Sheikh, Pecher, Steiber, Heckl, 2002, p. 2). 

The other stratum applied, due to the subject of the research, was the region (according 
to NUTS-1), but because of utilitarian reasons it was defined as an area of two administration 
regions (NUTS-2) in Southern Poland (małopolskie voivodeship, śląskie voivodeship). Yet, 
the choice was not accidental. According to the statistical classification binding in Poland, 
these regions constitute one region (PL2 – Region II, called the Southern Region of Poland). 

It was assumed that at least 44 surveys would be conducted in each region. With the 
consideration of the previous research experience, it was assumed that the return rate for the 
surveys should fluctuate around 15%. Taking these assumptions into account, 500 surveys 
were sent out (250 in each of the studied regions), supported by the telephone conversation 
requesting to take part in the survey, and 109 complete filled out surveys were received, 
which means that the return rate was 22%. It is worth emphasizing that the size and the repre-
sentativeness of the sample in Polish and foreign empirical research conducted in this scope 
have recently been fluctuating from 40 to over 1000, which proves the significance of the 
results based on a sample of 109 enterprises, however, this size is given on the basis of the 
study of the literature (Wach, 2007a; Wach, 2007b). 

From each region constituting the Southern Region (PL2) the same number of enterpris-
es was sampled, and sent the surveys, yet the real representation of individual regions in the 
studied sample is diverse (to a small extent), due to different return rates. The małopolskie 
region is represented by 44.95%, and the śląskie region by 55.05% of the respondents. From 
the point of view of the statistical inference, the result should be considered as satisfactory, 
and at the same time not causing the overbalancingof the structure towards the representation 
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of enterprises from one of the studied regions. Due to the character of the research, the sam-
ple was limited to the region as a whole, and not the group of regions, thus, all statistical 
inferences will be presented for a region, and not individual regions. 

empirical results and discussion

In order to determine the influence of innovative potential of the studied region on the 
development of small and medium-sized enterprises located in it, two variables were construct-
ed. To determine the level of development of the studied enterprises, the authors constructed 
an overall assessment index of enterprise development through the sum of values (the interval 
from 1 to 5) indicated by the respondents in each question, and then it was divided by the 
sum of the maximum values obtainable. Finally, the averaged total assessment was obtained, 
standardized in the interval from 0 to 1 (given in percentage in the interval from 0 to 100). The 
synthetic index took into account eleven sub-indices evaluating the level of development of the 
studied enterprises, namely the market share, sales growth, tangible resources, the size of em-
ployment, intangible and legal values, organization and management, financial liquidity, prof-
itability, the value of equity, investments, the growth rate against the industry. The evaluations 
of the individual factors of the studied enterprises’ development adopted continuous values in 
the closed interval <0;100>, and the following values were adopted: |0–25| – strong regression; 
|26–50| – regression; |51–75| – development; |76–100| strong development. At the same time, 
the quasi continuous variable was obtained. For the needs of the analysis of the regional envi-
ronment influence, related to the innovative potential of the studied region on the development 
of small and medium-sized enterprises in the studied region, a synthetic index of the evalua-
tion of the level and quality of the transfer of knowledge and technology in the studied region 
(TRANSFER) achieved by the entrepreneurs was prepared. The index was constructed on the 
basis of the sum of values (the interval from 1 to 5) indicated by the respondents, and then it was 
divided by the sum of the maximum values obtainable. Finally, the averaged assessment, which 
was subject to standardization in the interval from 0 to 1, was obtained (given in percentage in 
the interval from 0 to 100). At the same time, the quasi continuous variable was obtained1. The 
index was constructed on the basis of the managerial assessment of such factors as the quality 

1 The assessment of this factor adopted continuous values (1,2,3,4…) in the closed interval <0;100>, and the 
following values were adopted: |0–25| – completely non-beneficial; |26–50| – non-beneficial; |51–75| – beneficial; 
|76–100| completely beneficial. Such a division was determined by the rules of statistical inference and the easiness 
of drawing conclusions with the consideration of quartiles. The interpretations in this chapter are mainly based on 
continuous values due to bigger precision of their interpretation. Therefore, for the decription and interpretation of 
the phenomena to occur in the studied population, the techniques and methods of the descriptive statistics were used, 
such as: median, mode, its frequency, standard deviation, upper and lower quartile, minumum, maximum, as well 
as statistical graphic tools which serve to specify the interpretation, among them: box plot, histogram, two-dimen-
sional frequency distribution. On the other hand, non-continuous values (completely non-beneficial, non-beneficial, 
beneficial, compeletely beneficial) presented mainly in the form of bar chart, serve as an approximate illustration 
of the observed phenomena and its regularities. Due to roundings, the values on particular charts may not achieve 
the total sum of 100%. 



Linking regional knowledge laboratory and growth of SMEs… 127

of scientific and research centres, the quality of universities and colleges, the assessment of the 
quality of services offered by technology and innovation transfer centres, and the assessment of 
the quality of services offered by technological and industrial parks. The indices constructed in 
such a way enabled to use the verification methods of the hypothesis both for qualitative data 
and continuous data. 

The transfer of knowledge and technology as a factor in the regional business envi-
ronment was assessed as high by the studied entrepreneurs (the maximum value was 93.3, 
and simultaneously in the studied population, among the assessments of nine other studied 
factors of the environment, the highest minimum value of 46.7 was observed). It may be 
proved on the basis of the arithmetic mean value ( x�  = 72.3), and, primarily, the median (Me 
= 73.3), which indicate that nearly half of the surveyed entrepreneurs assessed the feature 
TRANSFER as definitely beneficial. Moreover, in the studied population, the lowest stan-
dard deviation was observed against the remaining nine factors of regional environment (s = 
10.5), which means that the average difference between the entrepreneurs’ assessments and 
the arithmetic mean of the studied variable TRANSFER is low. On the basis of the standard 
deviation value we can draw a conclusion that the assessment of this factor is at the same time 
the least varied among the assessments of all the factors (min = 46.7, max = 93.3). The most 
numerous group was made up of the entrepreneurs assessing this factor as beneficial (Mo = 
66,7, at 29 elements). 

In the studied population, with the use of the Pearson’s linear correlation, a strong pos-
itive correlation between the respondents’ education (EDUCATION), and the assessment 
of regional factors connected with the transfer of knowledge and technology (TRANSFER) 
was observed, which proves the value of the statistics r = 0.48 at the level of significance 
p = 0.03. The higher the level of the respondents’ education, the higher is the frequency of 
positive assessments. However, on the basis of the conducted statistical calculations it is not 
possible to prove the dependence of the remaining features (SEX – the entrepreneur’s sex, 
EXPERIENCE – the entrepreneur’s business experience, ATTITUDE – the entrepreneur’s 
entrepreneurial attitude, AGE – the age of the firm, SIZE – the size of the firm, SCOPE – the 
kind of the firm activity, RANGE – the firm territorial range of activity) on the evaluation of 
this factor (TRANSFER). 

In order to check for the occurrence of the inter-dependence between the regional fac-
tors related to the transfer of knowledge and technology (TRANSFER), and the growth and 
development of small and medium-sized enterprises (GROWTH), the chi-square indepen-
dence test was used. On the basis of the chi-square statistics, using the comparison of the 
elements of the theoretical (expected) frequency matrix and the elements of the empirical 
(observed) frequency matrix, the value of x2 = 6.4 was obtained at the level of significance 
p = 0.04. Thus, we can claim that there is a statistically significant dependence between the 
regional environment factors related to the transfer of knowledge and technology, and the 
development of small and medium-sized enterprises. The studied enterprises which assess 
the influence of the transfer of knowledge and technology on the development of enterprises 
positively, at the same time show development more often (the percentage of such enterprise 
in the research sample is 74.7%). 
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The inferred dependence was also confirmed with the use of Yates correction, consisting 
of subtracting the number 0.5 from the module of the difference of the observed and hypothet-
ical frequencies, before squaring this difference in order to improve the approximation of the 
statistic, which makes the statistical estimation more careful. With the use of the software, the 
result xYates

2  = 2.6 was obtained at the permissible statistical significance of p = 0.1. 
The studied variables TRANSFER and GROWTH had normal distribution in each of 

these populations, which enabled to use the Student’s t-test. With the use of the parametric 
test of differences between the averages, the result t = 2.26 at the statistical significance p = 
0.026 was obtained which means that the inferred dependence was also confirmed with the 
use of the Student’s t-test.

To verify the hypothesis, the non-parametrical Mann-Whitney U test of the differences 
between two averages of the studied features TRANSFER and GROWTH was applied. On 
the basis of the calculations conducted, the results U = 91.5, Z’ = 2.17 were obtained at sta-
tistical significance of p = 0.03, which means that the significant statistical difference was 
found. It confirms the adopted hypothesis of the influence of regional factors connected with 
the transfer of knowledge and technology on the development of small and medium-sized 
enterprises. 

conclusions

The analysis of innovativeness in the chosen regions enables to draw conclusions about 
their innovative development determined by specific factors. Their detailed study enables to 
determine the areas functioning in the proper way from the perspective of the structure of 
the environment supporting the development of enterprise innovativeness, as well as the to 
identify the ones which are neglected and hinder the possibility of using the full potential. 

On the basis of the results of the empirical research carried out by the Authors it was 
proved that the theoretical postulate about the existence of relation between the transfer of 
knowledge and technology in the studied region, and the development of small and me-
dium-sized enterprises, was positively verified. The statement (made on the basis of the 
conducted research) that the factors of the regional environment related to the innovative 
potential of the region are fundamental in the development of small and medium-sized en-
terprises may be too far-fetched, yet we can certainly claim that those factors are one of the 
significant determinants in the development of the studied enterprises, and their analysis 
provides valuable clues as far as the further directions of changes in this scope are concerned. 
In the opinion of the entrepreneurs themselves, the factors of the regional environment play 
the third-rate role in the development of the studied enterprises (76.5%), because in their 
opinion national conditioning has the leading impact (96.2%), as well as the factors related 
to the entrepreneur and his entrepreneurial attitude (94.3%). To sum up the considerations on 
the influence of innovative potential of the studied region on the development of small and 
medium-sized enterprises, we should draw the following conclusions: 
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The level of the regional innovative potential of malopolskie and śląskie is high in the 
opinion of the studied entrepreneurs. It proves the existence of beneficial conditions lying in 
the regional environment for the growth and development of innovative enterprises. 

The statistical verification of the hypothesis proved that there is a dependence between 
the evaluation of innovative assessment in the region and the transfer of knowledge and tech-
nology, and the development of the studied enterprises at the typical statistical significance 
(x2 = 6.4 at p = 0.04). On this basis, we can conclude that the studied level of innovative 
potential and the transfer of knowledge and technology in the studied region influences the 
growth and development of small and medium-sized enterprises positively.
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