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Introduction

The subject matter of the management of science
and technology parks should be enumerated among
the relatively new concepts undertaken in Polish lit-
erary sources to a small degree. The reasons for
this state of affairs may include the short period of
functioning of the science and technology parks in
Poland, whereby between the 20th and 21st centuries
there were calls for this type of organization to come
into existence. As opposed to the developed mar-
ket economy, in which science and technology parks
became the accelerators and creators of innovative-
ness, the dynamics of these parks in Poland is still
not high. Science and technology parks strengthen
their position in society and in the economy by un-
dertaking cooperation with institutions representing
science and enterprises as entities of the sphere of
business. This cooperation is a connector in itself,
or a platform for the exchange of new technologies
generated in the fields of science and business. These
entities integrate activities that facilitate the growth
of innovativeness as the identified market demand for
new and innovative products and services.

On the one hand, market analysis provides infor-
mation referring to demand, while on the other hand
it has an impact on the supply of innovative goods
and services. The market decisions of consumers and
producers determine the directions of management in
science and technology parks and in enterprises rep-
resenting the side of market supply. In this context,
the model of the functioning of science and technol-
ogy parks was indicated in the sphere of providing
support for innovative policy. The optimal model so-
lutions lead to the fact that science and technology
parks are acknowledged in scientific environments.
The heterogeneous effects achieved as a result of the
cooperation between science and technology parks
and enterprises are first and foremost the result of
the efficient management of the afore-mentioned or-
ganizations. The circumstances of the cooperation of
science and technology parks in terms of SMEs has
an impact on the research theme.

In the herein paper, the theme was accepted that
the assumption was accepted that a dependency ex-
ists between the magnitude of enterprises and the
science and technology parks cooperating with them
in the sphere of innovativeness.
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Essence, types and domains of science
and technology parks

A market that matches the demand of consumers
informs about the particular demand for the results
of innovative activity. A significant role in the inno-
vative processes is played by the science and technol-
ogy parks by means of stimulating and implement-
ing undertakings, which result in the supply of new
or enhanced goods and services [1]. The acceptance
by the clients of the innovative products and services
leads to the increase in their supply, albeit usually at
a higher price [2]. As a consequence, the processes of
further growth in supply occur until the moment in
which another new product or service appears as a re-
sult of the dynamic innovative activities, which are
executed in among other areas, the science and tech-
nology parks. In order to achieve the assumed goals,
this activity requires the appropriate management
of the science and technology parks, which illustrate
significant differentiation in terms of the name and
nature of activities [3].

In terms of the definition of the science and tech-
nology parks, it is important to refer to the three ba-
sic types of entities. These are technological parks,
industrial parks and scientific parks. In the defini-
tion of the technological park, in accordance with
the bill on supporting investments of a financial na-
ture, it is assumed that its essence is ... “a group
of separate properties, together with the technical
infrastructure, which is created with the aim of the
flow of knowledge and technologies between scientific
units and entrepreneurs” [4]. This definition first and
foremost illustrates the potential of technology and
infrastructure that is designated for enterprises [5].

In another definition a technology park is ... “an
organized group of higher level colleges, research cen-
tres, enterprises representing advanced technologies
... and varied service firms ..., which are units spatial-
ly concentrated with the aim of creating favourable
conditions for the development of a broad percep-
tion of innovative activities” [6]. By way of contin-
uing deliberations in the sphere of identifying the
aforesaid entity, it is assumed that ... “a technol-
ogy park is a specific entity for the promotion of
innovation executed as a symbiosis of scientific re-
search and laboratory research of an advisory and
productive nature” [6]. The second type of organiza-
tion is an industrial park [7]. This park is defined as
a set of “... separate properties, which consists of at
least real estate where technical infrastructure may
be found following restructuring or liquidation of an
entrepreneur’s business operations” [4]. A park of
this type refers to the basis of the civil-legislative
agreement entered into by a self-governing territori-

al unit as one of the parties to the agreement that
creates the base for undertaking business activities,
which is usually with a small or medium-sized en-
trepreneur. The science park as a further type of or-
ganization is defined as ... “an institution of manage-
ment by specialists, whose principal aim is to advo-
cate innovative culture, while also the competitive-
ness of the science and research institutes and as-
sociated firms in the park” [4]. In the science park,
the processes of management in the sphere of the
flow of knowledge and technologies are conducted
between organizations of the nature of colleges, sci-
ence and research institutes, while also enterprises.
In terms of the functions fulfilled, the science park
illustrates great convergence with a technology park.
The difference comes down to the implementation
of prototype production in the scientific park. In
accordance with the definition of UKSPA (British
organization of science parks) the science park is
an initiative based on ownership which has formal
and operational connections with the university or
research centre. Furthermore, the task of a science
park is to encourage the creation and development
of firms based on knowledge, combined with coop-
eration with other organizations located at a small
distance from the park [8]. Science and technology
parks display a large range in the science-technology-
economy chain as it constitutes a significant ele-
ment in combining and processing the innovative
concepts in technological undertakings at a high level
of modernity, which is to be found in manufacturing
enterprises [9].

A science and technology park can be also de-
scribed as a cluster of independent firms and sup-
porting organizations, which is based on knowledge
and tries to take advantage of a certain competi-
tive advantage in a specified field of technology [10].
Science and technology parks “facilitate the creation
and growth of innovation-based companies through
incubation and spin-off processes; and provides other
value-added services together with high quality space
and facilities” [11]. On the basis of the three types
of definitions of science and technology parks distin-
guished, it is possible to adopt your own definition of
these organizations for further deliberation, namely,
science and technology parks are organizations that
are concentrated entities of science and business in
the area of innovative activities that in turn ensures
an increase in the competitiveness of the cooperat-
ing enterprises. The processes of management in the
sphere of the flow of knowledge and innovative tech-
nologies are conducted in these parks between orga-
nizations, which are usually co-financed within the
framework of projects that facilitate a high level of
modernity of the enterprises involved [12].
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In subject-based literature, the differentiation of
the definitions of science and technology parks is em-
phasized, albeit it is possible to indicate three char-
acteristically common features as follows [13]:
• concentration on high-tech industry and a special-

ization of services in parks,
• selection of a technological university or institu-

tion with whom enterprises cooperate on the basis
of formal agreements,

• promotion of knowledge transfer.
It is assumed that the aim of science and technol-

ogy parks is to advocate regional development via the
mechanisms of supporting entrepreneurship, innova-
tions, technology transfer for the increased competi-
tiveness of SMEs [4].

The fundamental elements of science and technol-
ogy parks are as follows: surface area, universities,
together with R&D institutions, as well as SMEs.

Analysis conducted on the definitions of science,
industrial and science and technology parks deter-
mines the basis for the definition of the specifics of
the afore-mentioned organizations. The following fea-
tures that distinguish science and technology parks
may be acknowledged [9]:
• the aim, which is identified as the generation of

innovativeness on the basis of the development of
knowledge in the chain of science – technology –
the economy for the enhancement of the level of
competitiveness,

• the form of activity that is aimed at the execution
of science and technology projects,

• the organizational structure of a decentralized na-
ture that is created by an entity of the science
and technology parks in cooperation with organi-
zations (universities, R&D institutions, enterpris-
es, other parks),

• resources characterizing the high level of moder-
nity in order to ensure the execution of innovative
undertakings,

• acquiring funds from the EU programs of econom-
ic development of technological potential,

• promotion of pro-consumer approach in the area
of a modern product and service offer, while also
the acquisition of supply gaps on the market,

• adjusting the offer of cooperation to the magni-
tude of enterprises, financial standing, staff re-
sources and strategies,

• priorities in cooperation with SMEs,
• location nearby scientific centres,
• provision of services for enterprises in the area of

innovativeness,
• revitalization of regions.

Taking account of the afore-mentioned specifics,
the emphasis of the differences between the sci-
ence and technology parks and economic entities is

justified. The basic difference is the result of the
aims of these organizations. Science and technolo-
gy parks are created for the generation of innova-
tiveness, whereas the aim of enterprises is to achieve
profit as a result of the business activities conduct-
ed. The prevalent form of activity for parks is that
of projects, while enterprises conduct business ac-
tivities on the basis of plans, in which the imple-
mentation of projects indicates less significance. The
projects in science and technology parks ensure the
increase in the level of competitiveness on the market
by means of innovative solutions. The role of innova-
tions, particularly in SMEs is miniscule, however eco-
nomic organizations have motivational systems that
stimulate the launching of innovative products and
services. The implementation processes are execut-
ed by personnel of the required qualifications, while
simultaneously, an important function is fulfilled by
the leaders of the innovation.

In science and technology parks, the fundamental
obligations of the personnel are associated with the
preparation and execution of projects by competent
leaders and teams of employees. Employees dealing
with projects in science and technology parks must
display competences that are guided by inspiration
for innovative concepts.

In carrying out a description of the characteristics
of a park, it is necessary to emphasize its coopera-
tion with universities, research institutes, as well as
other institutions.

Colleges and enterprises are worthy of recogni-
tion, which within the framework of joint projects
prepare new technologies that create innovativeness.
A significant role is played by knowledge and the
inter-organizational relations on the basis of which
the processes of management for organizations are
conducted [14]. In these processes, the boundaries
of an organization need to be ensured. It is worth
underlining the fact that within the boundaries of
an organization there is a mechanism of feedback
that renders the appropriate exchange of informa-
tion possible, together with the improvement of the
management of an organization [15]. The manage-
ment system is geared towards the preparation and
execution of research and innovative projects within
the framework of the cooperation between the sci-
ence and technology parks and enterprises that cre-
ate new market potential for business [16]. The ex-
pansion of the domain of the functioning of the sci-
ence and technology parks is essential for the aim of
the further development of innovativeness.

In the activities of these organizations, decision-
making processes are required that are concentrated
on enterprises, particularly SMEs, which search for
systems of support for their own development. Like-
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wise, support for the activities of economic regions
is also required.

There is also an inverse relation as science and
technology parks may avail of support from govern-
ment and local self-government organizations. This
support is usually associated with the attractiveness
of the parks for the enterprises of the region at hand
that become dynamic in terms of the development of
innovativeness. As a result of the development pro-
cesses, significant effects are achieved.

Technology transfer is determined by first and
foremost the magnitude of the enterprises. Large en-
terprises that have significant capital resources at
their disposal attain greater profits than small and
medium-sized enterprises that have a chance to in-
crease innovativeness with the appropriate location.

The execution of aims is possible when transpar-
ent mechanisms are defined in organizations for the
determination and assignment of tasks for managers
and employee teams. The organizational schemes re-
quire the implementation and functioning of the ap-
propriate motivational systems that integrate the
tasks of the managers of the science and technology
parks with the activities executed by the personnel
of the enterprises.

The results of the project cooperation in the
science and technology parks may be listed in two
groups. One group is the “economic results (includ-
ing sales, exports, cost, profits, employment, internal
R&D or productivity” [17]. In the second group, we
may find “intangible results (including the increased
ability to formulate strategies, enhanced human re-
sources and better management of information and
relationships)” [17].

The aforesaid results are attained as the conse-
quence of cooperation in the sphere of R&D, while
also government and local self-government organi-
zations. The integrative nature of the cooperation
among the aforesaid organizations has an impact on
the dimension of the economic effects in the partic-

ular entities by means of the common execution of
goals, particularly in the case of SMEs. The most
important aims may be acknowledged to be the pre-
sentation of a modern product-services offer on the
market by means of concentrating on the supply gap,
while also enhancing the innovativeness as a result of
the EU projects executed, which are aimed at the in-
crease in the level of competitiveness.

Undertaking the evaluation of innovativeness
would seem to be justified in the context of the mag-
nitude of enterprises. Indicating the cooperation of
enterprises with science and technology parks encom-
passes areas of resources. Their magnitude is the re-
sult of the potential of the business entities and the
personnel of the entities involved. These may include
work in the sphere of creating cooperation, while al-
so preparing motivational systems and procedures
of action for the personnel of the organizations in-
volved. The distinction of small and medium-sized
enterprises is relevant here. The magnitude of en-
terprises has an impact on the innovative processes.
Hence, it is important to establish the tasks under-
taken in the organizations cooperating on behalf of
innovativeness.

Decision making process in technology
and science parks in terms
of the aspect of innovative goals

Conducting comprehensive analysis of the man-
agement of the science and technology parks requires
the inclusion of multiple aspects in the area of delib-
eration [18]. Due to the vast area of research, the cre-
ation and execution of the innovative aims in the sci-
ence and technology parks that cooperate with their
environs were deemed to be justified [19].

With the aim of presenting the functioning of the
science and technology parks, it is justifiable to refer
to their attributes (Table 1).

Table 1
Attributes of functioning of science and technology parks.

Basic attribute Particular attribute Characteristics

Aims and tasks designated in
the activities of science and
technology parks
Innovative- conditions of cre-
ating networking of science
and business

Preparation and execution of innovations
Execution of innovative projects
Management processes, particularly knowledge mana-
gement
Creating value for stakeholders
Supply offer for new or enhanced products and services

Preparation of conditions for innovative
activity.
Accumulation of knowledge and its uti-
lization in projects of an innovative na-
ture. Analysis of crisis-based factors in
innovative activities.

Infrastructure as the condi-
tioning of the innovative pro-
cesses of production

Scientific-research potential that facilitates the prepa-
ration and implementation of innovative projects.

Ensuring constant development of in-
frastructure in terms of tangible and fi-
nancial aspects.

IT systems Having modern IT technologies at your disposal Implementation of modern IT networks.

Environment: state adminis-
tration, entrepreneurs

Financial support from EU funds and institutional and
financial aid

Motivating and legislative regulation of
innovative projects

Source: [20].
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Within the framework of these attributes, both
the basic and detailed ones have been distinguished.
The basic attributes have been acknowledged to be
the aims, infrastructure, IT systems, while also the
environs. Each basic attribute has been defined in
detail. From the viewpoint of the subject matter of
deliberations, it is necessary to distinguish the poten-
tial for the creation of values as a result of innovative
projects. The problem of designating the boundaries
of organizations cooperating in the science and tech-
nology parks is of significant importance. Likewise, it
is important to flag threats that may lead to a crisis.

Science and technology parks conduct activities
in a multitude of areas, while also in specified cir-
cumstances. The aim and system of management is
significant in the sphere of cooperation between the
science and technology parks and other entities and
institutions. Within the framework of cooperation,
integration of the aims of the science and technology
parks and the aims represented by the other stake-
holders takes place. The fundamental integrative el-
ement may be accepted as that of innovativeness
which is created by the science and technology parks,
together with science and enterprises, which are first
and foremost executed in the form of EU projects.

Hence, the evaluation of the science and technol-
ogy parks is a significant issue.

The parameters for the evaluation of the science
and technology parks in accordance with the Euro-
pean Commission are those of the data in the follow-
ing spheres [21]:
• the area of the park,
• the number of firms located in the park, together

with the number of employees, while highlighting
the employment structure with regard to qualifi-
cations,

• the offer of lease and type of general services
provided, broadband connections, possibility of
conference calls, conference rooms, administrative
support, list of free services,

• range of professional services: accountancy, risk
funds, advertising with breakdown into ones that
are free and those that require additional fees,

• investment projects executed within cooperation
with other organizations.
In the analysis of the functioning of the science

and technology parks, the problem of the activity
and entrepreneurship of business entities in the con-
text of mutual relations is undertaken. Relations of
this type relate to two basic areas [22]. One of these
relates to the tangible resources and cooperation in
this case involves the possibility of availing of labora-
tories and the acquisition of financial resources for in-
novative activity [23]. The second area is determined

by intangible resources [24]. The basic relations of
the science and technology parks are shaped on the
basis of technical support and consultation, while al-
so information and knowledge in the sphere of new
technologies [25]. Furthermore, a significant role is
played by the joint projects, together with business
partnership, while also informal contacts of employ-
ees that coordinate the utilization of resources [26].

The processes of management in the science and
technology parks have been referred to the employ-
ees of these organizations. The identification of three
groups of employees and their tasks has been con-
ducted. The first group took the determinants of the
decision-making preparation into account, while the
second one concentrated on the reactions and the
third one dealt with the execution of the allocat-
ed tasks. On this basis, several sub-models were de-
veloped with differentiated characteristics for each
group. It is assumed that the most important role in
the management of the science and technology parks
is played by the determinants of innovativeness. The
critical state of the evolution of the processes of man-
agement illustrates the necessity to strengthen the
position of the government, industry, while also the
scientific and research field, which these entities dis-
play as the priorities for the development of the coun-
try. In the afore-mentioned relations, the entities may
be expected to achieve positive results of coopera-
tion [27].

One of the interesting approaches is the indica-
tion of the model of the functioning of the science
and technology parks in the area supporting market
policies for the theory of management “... the devel-
opment of business models and their constant inno-
vation – driver evolution has gained more” [28]. This
distinguished the tasks of managers that execute the
aims of the science and technology parks and create
innovativeness in the processes of management. The
level of knowledge management in enterprises is also
important [29].

The science and technology parks are organiza-
tions that execute innovative policies, while the ge-
ographical location is particularly significant. It is
assumed that close proximity is important for the
implementation of innovation as smaller geographi-
cal distances facilitate direct contact and knowledge
transfer. Local circumstances also have an impact on
the aim of parks in the sphere of supporting the envi-
ronment, strengthening the networking of enterpris-
es. The favorable location of the science and technol-
ogy parks ensures the achievement of external effects
by the enterprises within the framework of coopera-
tion with colleges. Strategic contexts are also taken
into consideration.
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The aspect of the location of the science and tech-
nology parks requires an evaluation of the choice of
these organizations by the enterprises [30]. The ap-
propriate structure of an organization has an impact
on the results of the activities of the parks in ques-
tion. These parks indicate differentiated economic ef-
fects with regard to the fact that the cooperating en-
terprises significantly vary in terms of the efficiency
of operations, while moreover their results are influ-
enced by the development of the region where they
are located. Great responsibility for the economic
performance lies with the managerial staff [31]. The
management of these parks over a short term of func-
tioning that involves financial problems, while also
the shortage of specialized knowledge leads to the
case whereby the managerial staff is forced to under-
take intricate decisions in order to ensure the execu-
tion of the assumed goals. It is emphasized that in
this situation, the science and technology parks sup-
port the cooperating enterprises in terms of financial
and marketing aspects, thus creating a safer basis for
the strategies of their development [32]. Simultane-
ously, it is indicated that the managerial staff of the
parks should strengthen the function of support for
business and restrict the function of managing the
science and technology parks. An important prob-
lem is the transformation of scientific accomplish-
ments into final innovations, namely, whether univer-
sities and enterprises can illustrate commercial com-
petences in the area of cooperation with these parks
or not. The managerial staff is faced with challenges
in terms of transforming knowledge into a commer-
cial outcome [15].

To sum up the literary analysis, it is possible
to state that science and technology parks are sig-
nificant organizations that create innovativeness in
enterprises located in these parks. Their activities
are determined by their domains and capital at their
disposal. Moreover, the relations between enterprises
and science and technology parks is worth emphasiz-
ing [32].

These relations reflect cooperation that is aimed
at creating knowledge and innovativeness in science
and technology parks [33], which are identified as key
organizations of economic and social growth.

Problematic issue of managing science
and technology parks from a historical
perspective, as well as the prevailing
circumstances in the European Union

Conducting an analysis of science and technolo-
gy parks justifies a reference to a historical outline
of their emergence.

The first two science and technology parks were
established in the 1960s in the USA (Stanford Re-
search Park and the Research Triangle Park), while
subsequently in the 1970s in the UK (Research Park
Heriot – Watt) [34]. The significant dynamics behind
creating science and technology parks were charac-
teristic of the 1980s, 1990s and the beginning of the
21st century. In this period alone, 30, 48 and 18 sci-
ence and technology parks were established respec-
tively [9].

After establishing the first science and technol-
ogy parks in the USA, there was a fast increase in
their numbers all over the world. The general eval-
uation of science and technology parks reveals that
these organizations indicate great differentiation in
terms of the assumed goals, conditions and efficiency
of activities [35].

By taking the afore-mentioned circumstances in-
to consideration, it may be stated that the aim of
science and technology parks in the EU is to sup-
port regional development, while also commercialize
scientific research that has an impact on the innova-
tiveness of the economy. It is estimated that approx-
imately 500 science and technology parks function
in the EU. The greatest number of parks are to be
found in: Spain, France, Great Britain, Italy, Finland
and Germany [9].

In the EU, over the last 15 years the number
of science and technology parks has doubled [21].
These parks are first and foremost availed of by small
and medium-sized enterprises (approximately 90%),
while also enterprises located close to these parks
(approximately 84%) [13].

For instance, in the financial perspective of 2014–
2020, investments were planned that were designat-
ed for R&D work, innovations, informatization for
SMEs at the level of 160 billion euro [13].

An outline of the problematic issue of the func-
tioning of science and technology parks in the EU
presented justifies the reference to the experience of
the chosen countries in this area, albeit only in the
form of the highlighted problem. The justification of
the accepted assumption is illustrated by vast liter-
ary sources related to the problem in the area of the
functioning of the science and technology parks. In
the period 1986–2016, 56 literary works in this sphere
were published, which indicates great interest among
theorists and practitioners in the problematic issue of
the management of the science and technology parks
[35]. In this paper, only the experiences of the UK,
Finland, Spain and Poland have been illustrated.

The first science parks in Great Britain were
opened at the beginning of the 1970s. The devel-
opment of the parks was decided by reforms of the
activities of universities, which were accused of mak-
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ing a small contribution in terms of creating inno-
vativeness in British industry. The financial offer for
universities in exchange for a significant contribution
in the development of the economy turned out to be
the stimulator of change in universities and in the
economy.

The afore-mentioned motivational systems
caused the occurrence of a second intensive period of
the formation of science parks in Great Britain. The
precursors of initiatives in these entities are deemed
to be the universities of Aston, Birmingham, Manch-
ester and Warwick. The 1980s brought with it the
dynamic growth of universities first and foremost as
a result of the cooperation with science and technol-
ogy parks, whose number rose to over 100 [9].

A very significant role in the economy of Fin-
land is played by the science and technology parks.
“The pioneer of the Finnish Science and Technolo-
gy Parks was the Oulu Technology Park, which was
established in 1982. The Finnish Science Park As-
sociation has 29 members” [34]. The most recogniz-
able innovative program executed by the science and
technology parks were the projects of cooperation
in the Finnish telecommunications company Nokia
[34]. The science and technology parks in Finland
were geared towards the development of the innova-
tive systems in the country by means of cooperation
between universities and enterprises.

In the mid-1990s, the first science and technolo-
gy parks appeared in Spain within the framework of
“... a strategy of regional development without any
formal link with universities or the central govern-
ment” [21]. At present, in Spain there are 57 science
and technology parks in operation in 16 out of 17
regions [32].

The activation of the activities of the science and
technology parks in Spain occurred in 1999 with re-
gard to the expansion of the initiatives for R&D, par-
ticularly as a result of the execution of EU projects.
These projects concentrate on the development of
the regions, while each region has its own science and
technology park, which supports the development of
SMEs.

The initiative of establishing the first science and
technology parks in Poland emerged at the end of
the 1980s. The first entity of this type is deemed to
be Poznański Park Naukowo – Technologiczny (Poz-
nań Science and Technology Park) [9]. Currently,
there are 73 science and technology parks in oper-
ation in Poland. This number includes parks that
are defined to be industrial, technological, industri-
al/technological, innovations, science, park centers.

It is emphasized that the attractiveness of the lo-
cations of the science and technology parks is the

result of the assumptions of regional development,
while also the perspectives of the activation of SMEs.
The principal segment of the science and technology
parks is acknowledged to be small and medium-sized
enterprises that avail of the offers of these parks in
the area of innovations.

In subject-related literature, there are concepts of
the new generation of science and technology parks
that will require increasingly comprehensive views
on innovations. New parks should activate broader
eco-systems of innovations within the framework of
cooperation in knowledge transfer.

The changing circumstances require the execu-
tion of empirical research, which has been presented
in the subsequent sections of this paper.

Analysis and evaluation of cooperation
of science and technology parks
with enterprises in the context
of empirical research

On the basis of pilot research results, it is possible
to underline that with the aim of improving the ac-
tivities executed, enterprises undertake cooperation
with the science and technology parks. This pilot re-
search was conducted on a sample of 167 enterprises
of varying magnitude. The principal aim of the re-
search was that of activities undertaken on behalf of
the development of the innovativeness of the afore-
said enterprises. There is a prevalence of cooperation
with universities of a direct nature (51 enterprises),
or executed as an indirect form of cooperation by
means of utilizing the science and technology parks
(65 enterprises). Enterprises that do not conduct this
type of cooperation hold a significant position (31 en-
terprises). Employees who do not have knowledge on
the issue of cooperation are representative of 20 en-
terprises. By way of conclusion, it is possible to state
that the vast majority of the analysed enterprises
cooperate with the sphere of science and research by
executing innovative undertakings by means of the
science and technology parks.

Further research reveals that enterprises that
undertake cooperation with science and technology
parks execute their specified goals. These include
the following: presenting a modern product-service
offer, enhancement of the competitive position, as
well as the acquisition of EU projects in order to
increase the level of innovativeness, while also to ac-
quire a market niche for the products of the enter-
prise. On the basis of the structure of the responses,
it is possible to state that the ranking of the aims is
comparable to the particular groups of enterprises.
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Furthermore, the responses of the respondents indi-
cate that in spite of undertaking cooperation with
the science and technology parks, a small percent-
age of enterprises (approximately 10% do not indi-
cate interest in this form of cooperation). The group
of enterprises in which there is a very low level of
involvement in terms of cooperation with the sci-
ence and technology parks amounts to approximately
20%. It would seem to be justified to connect groups
of enterprises of medium and high levels of involve-
ment in cooperation with the science and technology
parks. However, enterprises that are characterized by
a very high degree of involvement in terms of coop-
eration with the science and technology parks are
worth emphasizing. On average, these constitute ap-
proximately 20% of the total number of enterprises
analysed. Moreover, a group of respondents gave the
response that they do not have information about
this issue. Percentage-wise, this group amounts to
approximately 10%. Relations occurring between en-
terprises and organizations of the sphere of science
and research are confirmed by the ranking of the pro-
cesses of management, which are directed towards
relations involving a multitude of important goals.
Management of the afore-mentioned relations first
and foremost facilitates an improvement in the level

of innovativeness and competitiveness of enterprises
(Table 2).

Within the framework of the evaluation of the
level of involvement of enterprises in terms of the ex-
ecution of the aims of cooperation with the science
and technology parks, the average evaluation was al-
so calculated by means of the following equation:

n =
n1 + n2 + n3 + ...+ nm

m
, (1)

whereby n1, n2, ..., nm are the consecutive numbers
on a 5-degree scale of assessment encrypted as fol-
lows: 1 – lack of involvement; 2 – very little involve-
ment; 3 – medium-level of involvement; 4 – high level
of involvement; 5 – very high level of involvement.

The results have been presented in Table 3.
Analysis of the average evaluation attained indi-

cates that the most important aim that is associated
with the highest level of involvement of firms in coop-
eration with the science and technology parks is the
modern product-service offer. In turn, the least en-
thusiastic firms become involved in cooperation with
the aim of enhancing their competitive position. All
the average assessment scores simultaneously indi-
cate that the level of this involvement is medium at
most.

Table 2
List of aims of cooperation between enterprises and science and technology parks.

Evaluation of level
of cooperation

with scientific-technological
parks:

Aims of cooperation of enterprises with scientific parks

Modern
product-service

offer

Enhancement
of competitive

position

Acquisition
of EU projects

for improvement
of innovativeness

Searching
for supply gaps
on the market

1. Lack of involvement 11 9 13 10

2. Very little involvement 31 31 33 37

3. Medium level of involvement 34 31 32 33

4. Large involvement 41 39 41 40

5. Very large involvement 32 38 33 28

6. I do not have any information 18 19 15 19

Total number of enterprises analysed 167 167 167 167

Source: Self-analysis on the basis of research

Table 3
Average evaluation of level of involvement in execution of aims of cooperation between enterprises and science and technology

parks.

Aims of cooperation
between enterprises
and scientific parks

Modern
product-service

offer

Enhancement
of competitive

position

Acquisition
of EU Project

for improvement
of innovativeness

Searching
for supply gaps
on the market

Average evaluation 3.35 2.83 3.11 3.26

Source: Self-analysis on the basis of research
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The reason for this state of affairs is to be found
in the relations with the magnitude of the entity in
question. With this aim in mind, analysis of the sta-
tistical dependencies between the magnitude of the
entity and the level of involvement in terms of the
particular aims of cooperation was conducted. With
the aim of assessing the statistical significance for the
particular pairs of variables, a calculator of the level
of significance was availed of. At first, the depen-
dency between the magnitude of the entity and the
average assessment of involvement in terms of the ex-
ecution of the particular aims of the non-parametric
test of chi-square of the equation expressed was ana-
lysed as follows

x2 =

i=1∑
r

(yi − npi)
2

npi
(2)

whereby yi – the number of values observed from the
particular section, npi – the number of which should
be found in the particular section.

A high level of significance and the chi-square co-
efficient have been stipulated in Table 4.

Statistically significant dependencies between the
magnitude of the enterprises and the aims of cooper-
ation with these parks have been listed. Micro-sized
and small entities undertake cooperation with the
aim of enhancing their competitive position, while
also with the aim of acquiring EU projects for im-
proving innovativeness. All of these dependencies are
characterized by a medium level of impact. A sig-
nificant statistical dependency for all aims was only

listed in terms of relations with medium-sized enter-
prises, which signifies the fact that the entities which
cooperate with the science and technology parks in
order to vary their offer have become more compet-
itive and innovative, while also gain new business
partners. All these relations have a medium level of
impact. There is one statistical dependency that ex-
ists between the large firms and the aims of cooper-
ation with the parks. Large firms, which are simul-
taneously the most sovereign and independent, only
gain from the cooperation with the parks with re-
gard to the expansion of their product and services
offer. Hence, a clear trend is observed in which the
larger firms are willing to conduct cooperation with
external entities in order to gain specific benefits for
themselves. This may also result from the availabili-
ty of EU programs for the development of primarily
the sector of SMEs.

The desire to cooperate with the environment is
only one of the dimensions of the development of the
innovative activities of firms. Apart from this, they
also conduct internal activities which most frequent-
ly encompass the designation of the leaders of inno-
vativeness (53 responses), while also combining the
various modern solutions in accordance with the stip-
ulated strategic aims of the enterprise (45 responses).
With the aim of checking the significant dependen-
cies between the magnitude of the entity and the
activities conducted within the firm, the statistical
test with the use of the non-parametric chi-square
test was once again applied. The results have been
presented in Table 5.

Table 4
Testing dependencies between magnitude of firm and aims of cooperation with science and technology parks.

Specification
Modern

product-service
offer

Enhancement
of competitive

position

Acquisition
of EU projects

for improvement
of innovativeness

Searching
for supply gaps
on the market

Micro-sized firms
Bi 0.841 0.031 0.023 0.432

Pc 0.329 0.342 0.432 0.123

Small firms
Bi 0.043 0.012 0.006 0.213

Pc 0.313 0.421 0.442 0.321

Medium-sized firms
Bi 0.043 0.001 0.018 0.048
Pc 0.513 0.476 0.401 0.365

Large firms
Bi 0.029 0.054 0.432 0.053

Pc 0.512 0.387 0.383 0.376

Source: Self-analysis on the basis of research.

Bi – Bilateral importance, Pc – Pearson coefficient.
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Table 5
Testing dependencies between magnitude of firm and internal activities undertaken in the name of increased innovativeness.

Specification Micro-sized
firms

Small
firms

Medium-sized
firms

Large
firms

Creating research teams
Bi 0.759 0.735 0.047 0.002
Pc 0.321 0.452 0.254 0.422

Commissioning work of innovative nature
to scientific-research units

Bi 0.143 0.099 0.045 0.030
Pc 0.444 0.765 0.298 0.323

Conducting cooperation with colleges
in the sphere of R&D

Bi 0.343 0.998 0.049 0.002
Pc 0.514 0.865 0.300 0.353

Implementing stimulators of motivation
for personnel

Bi 0.019 0.046 0.048 0.004
Pc 0.513 0.345 0.283 0.374

Propagating innovative activities outside
of the motivational systems

Bi 0.041 0.032 0.020 0.038
Pc 0.372 0.377 0.351 0.382

Combining the afore-mentioned courses of innovative
activities in the context of the strategic aims of enterprises

Bi 0.143 0.112 0.006 0.004
Pc 0.642 0.754 0.402 0.321

Conducting analysis of solutions in crisis situations
Bi 0.073 0.048 0.042 0.035
Pc 0.544 0.235 0.376 0.363

Creating leaders of innovation
Bi 0.121 0.053 0.132 0.022
Pc 0.511 0.381 0.312 0.372

Source: Self-analysis on the basis of research.

Bi – Bilateral importance, Pc – Pearson coefficient.

It has been observed that the greater the enter-
prises, the more internal activities are conducted on
behalf of the increase in the innovativeness of the en-
tity in question. Micro-sized entities only stimulate
their personnel by means of the systems of motiva-
tion and other activities. Small enterprises also add
the analysis of new opportunities in crisis situations.
Among the medium-sized enterprises, there was an
additional combination of the various activities with
strategic aims, creating cooperation with the scien-
tific centers and commissioning tasks to them, while
also creating research teams. A totally important sta-
tistical dependency exists between the large firms
and internal activities, which signifies the fact that
these entities are the most active in terms of the pur-
suit towards the development of innovativeness as the
effect of the implementation of internal solutions and
procedures.

Conclusions

The functioning of the science and technology
parks in the market economy facilitates the achieve-
ment of a multitude of various positive effects. It is
necessary to acknowledge the fundamental result as
that of fulfilling the function of the creator of innova-
tiveness for enterprises, as well as the organizer of the
transfer of new technologies. The afore-mentioned
courses of action are the result of the ability of di-
vergent and convergent thinking. Divergent views are
directed towards creative thinking, whose aim is first

and foremost innovativeness in the science and tech-
nology parks and other organizations. The conver-
gent nature of the pro-innovative views creates the
potential for the formulation of tasks with multiple
variants for solutions within the framework of the
cooperation with the science and technology parks
undertaken with enterprises and the sphere of sci-
ence. The results of pilot research reveal that the vast
majority of the analysed enterprises conduct cooper-
ation with the science and technology parks. Nev-
ertheless, it is noticeable that a certain percentage
of enterprises do not conduct such cooperation. The
thorough research, which was adopted as an assump-
tion involving the testing of the dependencies in the
sphere of the magnitude of enterprises and the pro-
innovative activities, it is possible to formulate the
conclusion that the larger enterprises undertake more
innovative undertakings by comparison with smaller
entities.

The perspectives of the development of innova-
tiveness in society and the economy would seem to
be a flow of inspiration. The intensity of the scien-
tific and technological processes has undergone con-
stant acceleration and transgresses the boundaries
of knowledge and organization with the aim of over-
coming further challenges.

Limitations and further research

Received results should be interpreted in light of
certain limitations. Functioning of the science and
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technology parks are increasingly recognized as con-
text of technology transfer, with their own unique
characteristics, suggesting it would be useful, to in-
vestigate how the proposed framework operates in
very innovative environments.

It is possible to state that the science and technol-
ogy parks are important organizations which create
many innovative initiatives in enterprises located in
these parks. It is suggested for future studies focus on
international technology and science parks, to draw
comparative results and better understand how these
entities operates in different settings.
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