Torun International Studies

2025, Vol. 1, No. 21, pp. 83-109
Published online: June, 2025
DOI: http://dx.doi.org/10.12775/T1S.2025.005

Dorota Sobol*
0000-0002-2514-9560

Krzysztof Krukowski**
0000-0002-1614-4397

Wiestawa Lizinska***
0000-0002-6957-2846

INFLUENCE OF CEO CHARACTERISTICS
ON INTERNATIONALISATION

OF SCIENCE AND TECHNOLOGY
PARKS: EVIDENCE FROM POLAND

ABSTRACT

Purpose: Evaluation of the influence of some characteristics describing chief executive
officers who manage science and technology parks in Poland on internationalisation of
these units.

Methodology/approach: The study was carried out in 2022 among 18 from 33 of
all science and technology parks (STP) in Poland using a survey method and original
questionnaire. In order to examine the internal consistency of the variables describing
the factors involved in the internationalisation, the Cronbach’s Alpha reliability coeffi-

*  University of Warmia and Mazury in Olsztyn, Poland; e-mail: dorota.sobol@uwm.edu.pl

** University of Warmia and Mazury in Olsztyn, Poland; e-mail: krzysztof.krukowski@
uwm.edu.pl

*#* University of Warmia and Mazury in Olsztyn, Poland; e-mail: wieslawa.lizinska@uwm.

edu.pl


http://dx.doi.org/10.12775/TIS.2025.005
https://orcid.org/0000-0002-2514-9560
https://orcid.org/0000-0002-2514-9560
https://orcid.org/0000-0002-1614-4397
https://orcid.org/0000-0002-1614-4397
https://orcid.org/0000-0002-6957-2846
https://orcid.org/0000-0002-6957-2846

84 DOROTA SOBOL, KRZYSZTOF KRUKOWSKI, WIESLAWA LIZINSKA

cient was calculated. The value of this coefficient was 0=0.829; the factors selected for
the analysis were than consistent. The T Kendall’s test was employed to determine the
strength and direction of relationships between: benefits versus the internationalisation
index values, obstacles versus the internationalisation index values, characteristics of the
park managers and the internationalisation index values.

Findings: The study failed to demonstrate a statistically significant relationship be-
tween the assessment of benefits and the value of the internationalisation index, but the
parks’ managers mainly pointed to the high and very high importance of several ben-
efits. Among the obstacles, shortage of own funds to start/continue activities is of the
highest importance. The analysis confirmed a statistically significant dependence be-
tween the evaluation of obstacles by managers and the value of the internationalisation
index for: lack of external funds to undertake and continue activities in this area, short-
age of own funds that could be allocated to such activities, and the lack of knowledge of
regulations governing business activities abroad. The study verified a statistically signifi-
cant relationship between the level of internationalisation and some personal character-
istics of the people who manage these parks (age, education, experience working).

Originality/value: Considering the importance and complexity of internationalisation
suggests that STPs should be offered encouragement and support in this process. Of
particular importance is the help to diagnose the formal and legal background of inter-
nationalisation efforts. Managers often acquire knowledge about the actual conditions
underlying internationalisation only after the process has been launched.

Keywords: science & technology parks, internationalisation, CEO characteristics

1. INTRODUCTION

A changeable and dynamic environment is one of the challenges faced by managerial
personnel in organisations in which the elaboration of a development strategy requires
key managers to set goals that will identify new areas of development for their organi-
sation, and, subsequently, to strive and achieve these goals. The process of internation-
alisation of an organisation is understood variously, but it can be initiated and pursued
even by an organisation operating on the domestic market, although it needs to be in-
tentionally focused on activities of an international character (Pluta-Olearnik, 2012).
The literature dealing with internationalisation provides several approaches to this
subject, e.g. evolution, innovation, non-conventional internationalisation or network-
ing models. As highlighted by Klimek (2010), these models basically correspond well
to the specific levels of organisations, and how the process of internationalisation in
an organisation can proceed. However, when making an attempt to explore interna-
tionalisation at the level of an entire organisation, these models are less adequate, with
the exception of the network approach. In the network approach, internationalisation
means joining a network and strengthening one’s engagement in particular networks.
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Networking is now becoming increasingly common in the sphere of services, where
interorganisational networks are created for service-oriented cooperation between at
least two independent entities, which remain mutually dependent in terms of econom-
ics and business (Powell et al., 1996).

Internationalisation of a service-providing business is usually considered in the
context of characteristics of products and corresponding models of presence on foreign
markets (Vandermerwe & Chadwick, 1986). One of specific types of services offered
by organisations in the process of internationalisation are consulting services, typical
for science and technology parks (Sobol et al., 2024).

In terms of organisation and concept, science and technology parks' (STPs) are the
most developed type of centres of innovation and entrepreneurship (Allen, 2007; Alba-
hari etal., 2022; Amoroso & Hervas Soriano, 2019; EARTO, 2015; Lai & Shyu, 2005;
Martinez-Vela, 2016; Sanz et al., 2023; Squicciarini, 2008; Unlii, 2022). According to
the definition coined by the IASP, a science and technology park is “an organisation
managed by specialised professionals, whose main aim is to increase the wealth of its
community by promoting the culture of innovation and the competitiveness of its as-
sociated businesses and knowledge-based institutions”. Of importance is the fact that
all parks have a managerial team whose task is to implement a strategy conducive to
the growth of innovative activities’. The chief executive officers (CEO) of a science
park play a significant role in this area. In such organisations as science and technolo-
gy parks, management is more concentrated; hence, the decision-making process often
lies in the hands of one person — the chief executive officer. Moreover, the characteris-
tics describing people who manage an organisation successfully operating on a domes-
tic market do not necessarily ensure chances to succeed on foreign markets, which may
present completely different requirements and challenges.

The purpose of this article is to evaluate the influence of some characteristics de-
scribing chief executive officers who manage science and technology parks in Poland
on internationalisation of these STDs.

In pursuit of the main objective of the research in the empirical layer, the following
research hypotheses were formulated:

1. There is a monotonic relationship between the evaluation of benefits and the

value of the internationalisation index.

2. There is a monotonic relationship between the evaluation of obstacles and the

value of the internationalisation index.

3. There is a monotonic relationship between the characteristics of representatives

of parks’ management and the level of the internationalisation index.

! In different countries and regions across the world, these are known under different names,
e.g. technology parks, technopoles, research parks, and science parks (Link & Scott, 2018). For
the purpose of this article, the definition proposed by the IASP was adopted, which refers to all
the above organisations, while the acronym STP is used as corresponding to all these names. The
article does not deal with technology and industrial or industrial parks.

% International Association of Science Parks and Areas of Innovation (IASP) from https://
www.iasp.ws/our-industry/Definitions (1.05.2024).
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The basic research to achieve the purpose of the article and to verify the research
hypotheses was carried out using the diagnostic survey method, and the research ques-
tionnaire technique was used to collect data. From the subject perspective, the study
covered the management of science and technology parks in Poland. In order to inter-
pret the strength and direction of existing relationships between the analysed variables,
the results of Kendall’s Tau correlation analysis were presented.

2. LITERATURE REVIEW

Although internationalisation does not have to be a priority goal in all science parks
(Bengtsson & Lowegren, 2001; Liziska & Sobol, 2023; Zacharewicz et al., 2017),
nowadays hardly any STP is exclusively “domestic”, completely ignoring the interna-
tional dimension in its strategies and activities (Lund, 2019). Managers of new and less
experienced parks often find inspiration in the operations of other parks, including for-
eign ones, so as to adjust their projects to the potential of their environment.

It is worth underlying that a strategic decision to internationalise an organisation
and the resulting activities to achieve this aim as well as their effectiveness depend on
a variety of external factors, for example, the support from business-environment insti-
tutions and the properties of the organisation, such as the management model, struc-
ture of ownership, phase in the life cycle of the park, and specific characteristics of ten-
ant enterprises (Bigliardi et al., 2006; Cruz-Castro et al., 2015; Guadix et al., 2016;
Lizidska et al., 2024; Tomelin et al., 2018).

Proponents of sequential and non-conventional internationalisation models, in-
cluding the classic Uppsala model and its further developments (Johanson & Wieder-
sheim-Paul, 1975; Johanson & Vahlne, 1977), as well as other gradual internationali-
sation models (cf. Bilkey & Tesar, 1977; Cavusgil, 1984; Czinkota et al., 2004; Reid,
1981, etc.), keep the focus of attention on the decision-making process. They also em-
phasise that all consecutive steps in an organisation’s international expansion depend
on factors inherent to the organisation itself (especially the knowledge resources and
learning capacity in the organisation) and on the personal characteristics of the strate-
gic decision-maker (Reid, 1981).

The evolutionary character of the Uppsala model also applies to a decision to
choose new markets in the course of internationalisation. Johanson and Wiedersheim-
Paul (1975) attribute this aspect to the occurrence of psychological distance®, under-
stood as a complex of factors hindering the flow of information between the home
market and foreign expansion markets. The main reasons for the distance are: lin-
guistic barriers, cultural and educational differences, different business practices, and
the level of development of particular markets (Bradley, 2005; Dow, 2000; Hakanson
& Ambos, 2010). The perception of these differences by a strategic decision-maker de-
termines the order of entry on foreign markets, i.e. first the most proximate ones, and

3 The notion of psychological distance was first proposed by W. Beckermann (1956), and
later popularised by the authors of the Uppsala internationalisation model.
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then ones further away in terms of both psychic and geographical distance (Beugels-
dijk et al., 2017; Conway & Swift, 2000; Dow, 2000; Karaszewski, 2004; Williams
& Grégoire, 2015). In this approach, the key variable clarifying the process of interna-
tional expansion is the “experiential market knowledge” of the decision-maker (Johan-
son & Vahlne, 1977; Manolova et al., 2002; Reid, 1981).

Meanwhile, attention is drawn to a certain paradox, arising from the ambiguity of
answers to the question whether psychological distance does facilitate transborder ac-
tivity (Chen et al., 2020; Liu et al., 2021; O’Grady & Lane, 1996). For this reason, it
is recommended to conduct more in-depth research in order to determine what effect
psychological distance has on decisions about internationalisation, and to evaluate the
effectiveness of ways in which strategic decision-makers can mitigate the challenges re-
lated to psychological distance (Child et al., 2009; Egwuonwu et al., 2020; Kontinen
& Ojala, 2010; Liu et al., 2021; Safari & Chetty, 2019; Tihanyi et al., 2005; Yamin
& Sinkovics, 2006; Yan et al., 2020).

Internationalisation from the network perspective underlines the role of formal and
informal relationships within national and international business settings (networks),
and points to the accelerating role of a network (Agndal & Chetty, 2007; Amal & Fil-
ho, 2010; Chetty & Stangl, 2010; Coviello & Munro, 1997; Manolova et al., 2010; Lin
& Chaney, 2007; Liu et al., 2021; Santos et al., 2021; Sedziniauskiene et al., 2019; Za-
hoor & Al-Tabbaa, 2021).

In this approach, the ability of a person representing a given organisation to make
and maintain relationships with partner entities significantly enhances the organisa-
tion’s possibilities of establishing cooperation and adds dynamics to international de-
velopment (Golonka, 2013; Johanson & Mattsson, 1987; 1988, as cited in Kuzel, 2018;
Johanson & Vahlne, 1990; Kyvik et al., 2013; Masiello & Izzo, 2019; Musteen et al.,
2014; Peces & Trillo, 2023).

The few empirical studies carried out in science and technology parks in Europe
provide evidence for benefits gained by these parks in general owing to international
activities they undertake, which can be reflected at regional and institutional levels
and in tenant companies (Albahari et al., 2017; Albahari et al., 2019; Albahari et al.,
2022; Btaszczyk etal., 2018; Cruz-Castro etal., 2015; Edler, 2008; Edler & Ebersberg-
er, 2009; Engelman et al., 2015; Franco et al., 2020; Guadix et al., 2016; IASP, 2024;
Imer et al., 2021; Sobol et al., 2023; Tomelin et al., 2018; Zielidski et al., 2014), al-
though the internationalisation process in any science and technology park is not free
from certain obstacles and limitations (Berger & Hofer, 2011; Blaszczyk et al., 2018;
Charles & Ciampi Stancova, 2015; Cruz-Castro et al., 2015; Edler & Plot, 2007; Edler,
2008; Zacharewicz et al., 2017). At the same time, there are differences among STPs in
this area. First of all, internationalisation is not a feature shared by all science and tech-
nology parks (Btaszczyk et al., 2023; Lizinska et al., 2024; Lizidska & Sobol, 2023;
Lund, 2019; Sobol et al., 2023; Zacharewicz et al., 2017), and the knowledge about
determinants of the internationalisation process is still rather poor.

From the perspective of international entrepreneurship, special attention is paid to
the role of an entrepreneur-manager in the process of internationalisation. Proponents
of this approach highlight “the extraordinary competence constellation” (McDougall
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etal., 1994, p. 475) that facilitates the implementation of an internationalisation strate-
gy. The characteristics of CEOs, and more specifically their personality, attitude, skills
and abilities, significantly condition the shape and dynamics of an internationalisation
process and its outcomes (Wach, 2014).

As the research on internationalisation of organisations gains momentum, and in
view of the conditions and success factors of internationalisation processes, studies
aiming at identifying the impact of personality traits of top management team (TMT)
representatives on internationalisation have gained a rationale. Referring to the higher
echelon theory (Hambrick & Mason, 1984), decisions made by key managers to some
extent reflect their personalities, attitudes and experience (Harveston et al., 2000; Li,
2016; Peyrefitte et al., 2002).

Basically, the personal traits displayed by managers that can determine the process
and outcome of the internationalisation of an organisation fall into:*

- objective factors, such as age (Herrmann & Datta, 2005; Saeed & Ziaulhaq,
2019; Tihanyi et al., 2000), sex (Song et al., 2020; Anh Tu et al., 2021), nation-
ality (Vallone et al., 2019); education (Felicio et al., 2012; Herrmann & Datta,
2005; Neubert & Van der Krogt, 2017; Saced & Ziaulhaq, 2019; Tihanyi et al.,
2000; Vallone et al., 2019), knowledge of foreign languages (Leonidou et al.,
1997; Manolova et al., 2002), international experience and work experience
abroad or in organisations dealing with foreign exchange (Bruneel et al., 2010;
Cui et al., 2015; Harveston et al., 2000; Hsu et al., 2013; Nielsen, 2010; Lobo,
2019; Roecker & Floriani, 2022; Anh Tu et al., 2021; Vallone et al., 2019);

- subjective factors, such as a manager’s perception and beliefs about the gains to
be had and obstacles to internationalisation, and risk tolerance (Leonidou et al.,
1997; Manolova et al., 2002; Saiyed & Ricard, 2021).

Further, Manolova and co-authors (2002) operationalised the concept of human
capital and CEO’s characteristics in relation to the internationalisation of organisa-
tions according to the following metrics: international business experience, interna-
tional orientation’, perception of the environment, and certain demographic metrics,
such as age, sex and education of a CEO.

* Based on a thorough review of international subject literature dealing with the relationship
between characteristics of CEOs and export activities of companies, C. Leonidou et al. (1997)
proposed a division of characteristics of CEOs into objective ones, i.e. these characteristics of
managers which are easily observable and quantifiable, and subjective ones, i.e. psychological
traits, which are much harder to analyse and measure. The authors add to their classification
another dimension, namely general and specific characteristics. General characteristics can have
an impact on a manager’s activities in both domestic and international environments (e.g. educa-
tion, risk tolerance). Specific characteristics are related to the requirements met when operating
on a foreign market (e.g. knowledge of a foreign language, perception of gains and costs).

> This construct brings together the chosen objective and subjective factors relating to stra-
tegic decision-makers, such as psychological distance, level of knowledge of foreign languages,
willingness to make foreign business trips, and risk tolerance (Dichtl et al., 1990, as cited in
Manolova et al., 2002).
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Recapitulating, although the importance of personal characteristics of strategic de-
cision-makers is the subject of studies dealing with internationalisation of enterprises,
there is a lack of similar investigations aiming to explore the significance of such fac-
tors on internationalisation of organisations of a special type, namely science and tech-
nology parks, which are now facing the challenge of becoming more international.

3. RESEARCH METHOD AND CHARACTERISTICS
OF RESPONDENTS

This study was carried out from June to September 2022 and included all science and
technology parks (STP) in Poland, according to the database of science parks made
available by the Association of Innovation and Entrepreneurship Centres in Poland (Szo-
wargyszenie Osrodkdw Innowacji i Przedsigbiorczosci w Polsce, SOOIPP). Eighteen copies
of a survey questionnaire were filled in and returned, which corresponded to 54.5% of
the total number of STPs in Poland. In one case, our request was turned down due to
some ongoing organisational matters in the park in question. As answers regarding the
internationalisation were not provided by park number 13, the park was not accounted
for in the final analysis.

A survey method was employed, and the research technique it relied on was an
interview according to a research tool developed by the authors (a direct survey tech-
nique).

The survey was addressed to persons (representatives of the management staff in
the parks), who have participated in the management process in their organisations,
as this choice limits the risk of making mistakes. In order to reduce the measurement
error, the respondents chosen for the study had sufficient expert knowledge to ensure
that while answering the survey questions, they would not be misguided by any un-
known concepts (MacKenzie & Podsakoff, 2012).

The analysed sample of parks’ managers was dominated by people aged 3544 years,
who had higher education (Table 1).

Table 1

Characteristics of respondents

Characteristics Number of indications
Age
25-34 years 2
35-44 years 20
45-54 years 8
55 and above 2
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Table 2 (continued)

Characteristics Number of indications
Sex
woman 7
man 10
Education in Poland abroad
first-cycle higher education studies 5
second-cycle higher education studies 13
cycle higher education studies 3
Master of Business Administration studies 6
postgraduate studies 12
specialised training and workshops 14 2
internships and study visits 13 4
language courses 10 1
Level of the knowledge of a foreign language
beginner, pre-intermediate (A1-A2) 2
intermediate, upper-intermediate (B1-B2) 13
advanced, proficient (C1-C2) 2
Work experience in a managerial position ill; et:r nfr;) r;al_rs Sa 22::8
in the current science and technology park 2 6 6
in another science and technology park 2
in a public organisation (other than STP) 1 2 7
in an international organisation in Poland
in an international organisation abroad 1
in a company with foreign capital in Poland 1
in a company abroad 1

Source: own preparation based on Authors’ research.
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The survey questionnaire comprised 10 statements regarding the benefits from and

obstacles to internationalisation of science and technology parks, which were based
on a review of the relevant literature (Blaszczyk et al., 2018; Cruz-Castro et al., 2015;
Edler, 2008; Edler & Ebersberger, 2009; Zieliriski et al., 2014). The following benefits
were identified:

Bl

B2
B3
B4
B5
B6

B7

transferring good practice in order to improve the services offered by the
park;

creating partnerships in order to raise the park’s potential;

creating partnerships in order to raise the potential of tenant companies;
acquiring funds, for example, by conducting projects together;

supporting tenant companies in gaining new markets, clients, etc.;
encouraging companies with foreign capital to set up a branch or affiliated
company in the park;

strengthening the park’s brand.

The following issues were included in the analysis of obstacles to the process of
internationalisation (based on: Berger & Hofer, 2011; Blaszczyk et al., 2018; Charles
& Ciampi Stancova, 2015; Cruz-Castro et al., 2015; Edler & Plot, 2007; Edler, 2008;
Zacharewicz et al., 2017):

O1

02
03
04
(O))
06

o7
o8
09

010 -
O11 -

012 -
013 -

The contribution of the above factors was assessed on a scale where the following

lack of financing from external sources to undertake and pursue activities
in this area;

shortage of own funds to undertake/pursue activities in this area;

the need to redesign the current model of the park’s operations;

the lack of solutions implemented in the international marketing area;
unwillingness of foreign entities to start cooperation;

lack of employees with competences necessary in the process of interna-
tionalisation of the park;

lack of knowledge of foreign languages;

lack of professional experience in international organisations;

lack of abilities to establish and maintain international business relation-
ships;

lack of knowledge of the specifics of foreign business culture;

lack of knowledge of regulations governing conducting business in other
countries;

unwillingness to go on business trips abroad;

unwillingness to make changes.

scores were assigned these values: 1 — very low; 2 — low; 3 — medium; 4 — high; and 5 —
very high intensity of a given factor.
One’s qualifications and experience in the management of science and technol-

ogy parks can also have some influence on the perception of factors significant in in-
ternationalisation (Bruneel et al., 2010; Cui et al., 2015; Felicio et al., 2012; Harves-
ton et al., 2000; Herrmann & Datta, 2005; Hsu et al., 2013; Lobo, 2019; Neubert
& Van der Krogt, 2017; Nielsen, 2010; Saced & Ziaulhaq, 2019; Song et al., 2020;



92 DOROTA SOBOL, KRzYSZTOF KRUKOWSKI, WIESLAWA LIZINSKA

Tihanyi et al., 2000; Anh Tu et al., 2021; Vallone et al., 2019). The following charac-
teristics of park managers were submitted to the analysis:

Cl - age;

C2 — sex;

C3 - education;

C4 - Master of Business Association (MBA) degree;
C5 - other post-graduate studies;

C6 - expert trainings and workshops;

C7 - internships and study visits;

C8 — language courses;

C9 - level of the knowledge of a foreign language;

C10 — working experience in the park which is one’s current place of employment;

CI11 - previous working experience in another science park;

Cl12 - experience in a public organisation (other than a science and technology

park);

Cl13 — experience in a company with foreign capital in Poland;

Cl4 — experience in a company abroad.

In order to examine the internal consistency of the variables describing the factors
involved in the internationalisation of science parks, the Cronbach’s Alpha reliabil-
ity coefficient was calculated. The value of this coefficient for the identified variables
submitted to analysis was 0.=0.829. This result proves that the factors selected for the
analysis are consistent. The authors are aware that these factors are mutually correlat-
ed. However, this is the consequence of the fact that all these factors relate to the same
phenomenon. The purpose of the study was not to indicate the relationships between
these factors, but to identify their occurrence and to evaluate them in the context of
internationalisation (Lizifiska et al., 2024)°. The t Kendall’s test was employed to de-
termine the strength and direction of relationships between:

- benefits versus the internationalisation index values of the surveyed parks;

- obstacles versus the internationalisation index values of the parks;

- characteristics of the park managers and the internationalisation index values of

the parks.

The Kendall’s coefficient value shows both the strength and direction of a relation-
ship, where 7> 0 stands for a positive correlation, T <0 means a negative correlation be-
tween the analysed characteristics. The a.=0.050 significance level was chosen for the
research. The preliminary analysis of data was supported by a statistical tool available
in Statistica 13 StatSoft Poland.

¢ Internationalisation index was calculated by taking into account three phases of the process
and activities undertaken during each phase, including the time perspective: activities undertaken
in the past, now or planned for the future — intended to be carried out in the nearest future. This
approach allows one to separate the final result from the different number of activities pursued in
each of the three phases of a park’s internationalisation, and to express the calculated internation-
alisation index value in the same interval [0;3].
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4. RESULTS AND DISCUSSION

The results obtained from the assessment of all statements presenting opinions of man-
agers and concerning benefits from the internationalisation of science parks, taking into
account the descriptive statistics, lead to the conclusion that the respondents most often
indicated the score 4 (the median in six cases was Me = 4). With respect to such ben-
efits as encouraging companies with foreign capital to set up a branch or affiliated busi-
ness in the park (B6), the score chosen most often was 3 (Me = 3) (Table 2). In this case,
too, the highest score given was 4 and the lowest one was 1. Regarding the other poten-
tial benefits, the answers given in the survey were more diverse. For example, the lowest
value attributed to benefit BS (supporting tenant companies in gaining new markets or
new clients) was 3. The dominant score given by all respondents in relations to benefits
(B1-B7) to be had from internationalisation was 4 (Mo = 4).

Table 2
Descriptive statistics of the benefits of STP internationalisation

Median Mode

Specification (Me) (Mo) Minimum | Maximum

B'l — transferring good practice in order 400 400 2,00 5,00

to improve the services offered by the park
B2 - creating parme’rshlps in order 400 400 2,00 5,00

to raise the park’s potential

B__’) — creating Rartnershlps in order _ 400 400 2,00 5,00

to raise the potential of tenant companies
B4 - acqumr.lg fund.s, for example, 400 400 2,00 5,00

by conducting projects together

B5 — supporting tenant companies 400 400 3.00 5,00

in gaining new markets, clients, etc.

B6 — encouraging companies
with foreign capital to set up a branch 3,00 4,00 1,00 4,00
or affiliated company in the park

B7 — strengthening the park’s brand 4,00 4,00 1,00 5,00

Source: own preparation based on Authors’ research.

In three cases (B4; B5; B7), the value of Kendall’s T coefficient scored below zero,
which is why it can be assumed that there is a positive albeit non-significant correla-
tion between individual factors included in the analysis (table 3). In the case of factors
B1, B2, B3 and B6, the Kendall’s T coefficient value fell below zero; hence, it can be
assumed that there is a negative correlation between the above factors, although again,
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it is non-significant. A comparison between the value p<0.0001 with the level of sig-
nificance o0 =0.050 demonstrates the lack of a statistically significant monotonic rela-
tionship between the evaluation of benefits and the level of internationalisation. These
findings allow us to verify positively hypothesis H— there is no monotonic relation-
ship between the evaluation of benefits and the value of the internationalisation index,
and to refute hypothesis H, — there is a monotonic relationship between the evaluation

of benefits and the value of the internationalisation index.

Table 3

Relationships between benefits and the internationalisation index of the studied STPs (Ken-

dall’s Tau correlation)

Specification

Kendall’s Tau correlation coefficient

B1 — transferring good practice in order

to improve the services offered by the park -0.075
B2 — creating partnerships in order
. > . -0,034
to raise the park’s potential
B3 — creating partnerships in order
. . . -0,262
to raise the potential of tenant companies
B4 — acquiring funds, for example,
. . 0,260
by conducting projects together
B5 — supporting tenant companies
L . 0,150
in gaining new markets, clients, etc.
B6 — encouraging companies
with foreign capital to set up a branch -0,045
or affiliated company in the park
B7 — strengthening the park’s brand 0,181

Note: *correlation significant at the 0.05 level.

Source: own preparation based on Authors’ research.

Among the obstacles to internationalisation, the highest score (4.0) was most often
assigned by the respondents to factor O2 — shortage of own funds to start/continue in-

ternationalisation activities (Me — 4; Mo — 4) (Table 4).
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Table 4

Descriptive statistics assessing obstacles to STP internationalisation

95

X . Median | Mode . . .
Specification (Me) (Mo) Minimum | Maximum
O1 - lack of financing from. e‘x.terr.lal so.urces 3.0 1.0 1.0 5.0
to undertake and pursue activities in this area
02 - shortage of own fLEnds to undertake/ 40 40 1.0 5.0
pursue activities in this area
O3 — the need to rede’51gn the.current model 2.0 2.0 1.0 5.0
of the park’s operations

04' - the.lack of vsolutlons 1mPlemented 3.0 1.0 1.0 5.0

in the international marketing area
O5 — unwillingness of for.elgn entities 2.0 1.0 1.0 40

to start cooperation
O6 - lack of employees

with competences necessary in the process 3,0 1,0 1,0 4,0

of internationalisation of the park
O7 — lack of knowledge of foreign languages 2,0 1,0 1,0 4,0
08.— l.ack of Brofesslonal .exp‘erlence 3.0 40 1.0 40

in international organisations

09 - .lack of a!.bllmes t(? estabhsh.and r.namtam 2.0 1.0 1.0 40

international business relationships
010 - lack of. knowl?dge of the specifics 2.0 3.0 1.0 5.0

of foreign business culture
O11 - lack of knowledge of regulations
governing conducting business 3,0 3,0 1,0 5,0
in other countries
012 - unwdlm.gness to go on business 2.0 2.0 1.0 3.0
trips abroad

013 — unwillingness to make changes 2,0 2,0 1,0 4,0

Source: own preparation based on Authors’ research.
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According to the respondents, the obstacles with the highest scores, i.e. suggesting
these factors have very low or low significance, were the following: O5 — unwilling-
ness of foreign entities to start cooperation (Me — 2.0; Mo — 1.0); O7 — lack of knowl-
edge of foreign languages (Me — 2.0; Mo — 1.0) and O9 — lack of abilities to make and
maintain international business relationships (Me — 2.0; Mo - 1.0). Worth noticing
is the fact that in as many as six cases considered obstacles to internationalisation, the
dominant score was 1, meaning that these factors bear very little importance (O1, O4,
05, 06, O7, O9). The minimum score in all cases was 1 (very little importance). As
for the maximum score, the lowest scores were assigned to factor O12 — unwillingness
to make business trips abroad (score 3 — moderate importance). The obstacles assessed
as having very high significance (maximum score — 5) were: Ol — lack of financing
from external sources to undertake and pursue activities in this area; O2 — shortage of
own funds to undertake/pursue activities in this area; O3 — the need to redesign the
current model of the park’s operations; O4 — the lack of solutions implemented in the
international marketing area; O10 — lack of knowledge of the specifics of foreign busi-
ness culture; and O11 — lack of knowledge of regulations governing conducting busi-
ness in other countries.

As regards the correlations between the evaluation of obstacles to internationali-
sation and the internationalisation index, it is possible to conclude that there is a sta-
tistically significant monotonic correlation between the evaluation of three obstacles
(01, 02, O11) versus the value of the internationalisation index (Table 5). This enables
us to discard hypothesis H,— there is no monotonic relationship between the evalua-
tion of obstacles and the value of the internationalisation index, in favour of hypoth-
esis H, — there is a monotonic relationship between the evaluation of obstacles and the
value of the internationalisation index in the cases of obstacles: O1 — lack of financing
from external sources to undertake and pursue activities in this area; O2 — shortage of
own funds to undertake/pursue activities in this area; and O11 — lack of knowledge of
regulations governing conducting business in other countries. In these three cases, the
Kendall’s T coefficient reached values above zero; hence, it can be assumed that there is
a positive correlation between these individual factors included in the analysis. In the
other cases, the Kendall’s T coefficient also achieved values above zero, and, therefore,
it can be assumed that there is a positive albeit non-significant correlation between all
the factors submitted to analysis.
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Table 5
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Relationships between obstacles and the internationalisation index of the studied STPs (Ken-

dall’s Tau correlation)

Specification Kendall’s Tau correlation coefficient
O1 - lack of financing from external sources .
. 0,590
to undertake and pursue activities in this area
02 - shortage of own funds to undertake/pursue 0.614°
activities in this area ’
O3 — the need to redesign the current model
s . 0,169
of the park’s operations
04 - the lack of solutions implemented
. . . ) 0,342
in the international marketing area
O5 — unwillingness of foreign entities 0.190
to start cooperation ’
O6 - lack of employees with competences necessary
) . .. 0,341
in the process of internationalisation of the park
O7 — lack of knowledge of foreign languages 0,232
08 — lack of professional experience
. . L 0,329
in international organisations
09 — lack of abilities to establish and maintain
. . . . . 0,086
international business relationships
010 — lack of knowledge of the specifics
. . 0,170
of foreign business culture
O11 - lack of knowledge of regulations governing .
. . . . 0,380
conducting business in other countries
012 — unwillingness to go on business trips abroad 0,080
013 — unwillingness to make changes 0,166

Note: *correlation significant at the 0.05 level.

Source: own preparation based on Authors’ research.

When analysing the relationships between the characteristics of the management

and the internationalisation index of the science parks, a statistically significant cor-
relation was determined between five characteristics (C1, C3, Cl11, C13, C14) and the
value of internationalisation in three cases (Table 6).
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Table 6
Relationships between the characteristics of management representatives and the internation-
alisation index of the studied STPs (Kendall’s Tau correlation)

Specification Kendall’s Tau correlation coefficient
Cl —age 0,512"
C2 - sex -0,169
C3 — education -0,353*
C4 — Master of Business Association (MBA) degree 0,000
C5 — other post-graduate studies -0,155
C6 — expert trainings and workshops 0,252
C7 - internships and study visits 0,030
C8 — language courses 0,222
C9 - level of the knowledge of a foreign language 0,102
C10 — working experience in the park
L § -0,011
which is one’s current place of employment
C11 - previous working experience
. . 0,398*
in another science park
C12 — experience in a public organisation
. -0,047
(other than a science and technology park)
C13 — experience in a company 0.355*
with foreign capital in Poland ’
C14 — experience in a company abroad 0,355*

Note: *correlation significant at the 0.05 level.

Source: own preparation based on Authors’ research.

The above findings enable us to discard hypothesis H - there is no monotonic re-
lationship between the characteristics of representatives of parks’ management and the
level of the internationalisation index, and to confirm hypothesis H, - there is a mono-
tonic relationship between the characteristics of science parks” managers and the value
of the internationalisation index for the following characteristics: C1 — age; C3 — edu-
cation; C11 — experience working in another science and technology park; C13 — ex-
perience working in a company with foreign capital in Poland; and C14 — experience
working in a company abroad. In one case (C3 — education), the Kendall t coefficient
assumed values below zero, which means that there is a negative correlation between
the individual factors submitted to analysis. A negative correlation was also deter-
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mined between the characteristics C2, C10 and C12 versus the internationalisation in-
dex, although, in these cases, the correlations were not significant. As for characteristic
C4 — having a Master of Business Administration (MBA) degree, no correlation with
the internationalisation index was found (the Kendall T coefficient = 0.000).

Based on the results of the research concerning benefits from and obstacles to in-
ternationalisation of science and technology parks, it can be confirmed that the parks’
CEOs more readily identified gains from this process than obstacles. As suggested by
other scholars (Blaszczyk et al., 2018; Cruz-Castro et al., 2015; Edler, 2008; Edler
& Ebersberger, 2009; Zielinski et al., 2014), what drives managers towards interna-
tionalisation is most often access to a foreign knowledge database and cooperating
partners, as well as the strengthening of the domestic consumer base and the park’s
own brand.

The research results point to varied weights of the identified obstacles to inter-
nationalisation. These obstacles may have different sources of origin. The literature
on this subject and research results reported by other authors (Berger & Hofer, 2011;
Charles & Ciampi Stancova, 2015: Cruz-Castro et al., 2015; Edler & Plot, 2007; Edler,
2008; Zacharewicz et al., 2017) distinguish two main groups of obstacles. External
barriers refer to various factors in the macroenvironment that can stifle the park’s po-
tential to engage in international activities, such as political, legal and fiscal aspects of
the target foreign market, lack of a cooperation framework on the international level
and specific characteristics of one’s domestic market. Internal obstacles, on the other
hand, are related to the specific features and potential of a science park itself for inter-
nationalisation, including the mission, degree of autonomy, strategic orientation, lack
of sufficient capabilities and resources or high costs.

It can therefore be concluded that the results of our study and those achieved by
other researchers indicate that one of the important aspects of internationalisation
is the question of funds, which have been implicated as both potential benefits and
obstacles.

The research results enabled us to identify statistically significant personality traits
of CEOs managing science and technology parks that determine the course of inter-
nationalisation (age, education, experience working in another STP, experience work-
ing in a company with foreign capital in Poland and/or abroad). Quite a strong impact
(although not unambiguous) on internationalisation attributed to demographic char-
acteristics has been implied by research results obtained by other authors. Some stud-
ies suggest that a lower average age (Herrmann & Datta, 2005; Tihanyi et al., 2000),
elite higher education (Felicio et al., 2012; Herrmann & Datta, 2005; Neubert & Van
der Krogt, 2017; Saced & Ziaulhaq, 2019; Tihanyi et al., 2000; Vallone et al., 2019),
ethnic diversity (Vallone et al., 2019) and gender diversity (Song et al., 2020) have pos-
itive effects on internationalisation, and help strategic decision-makers to cope with
the complexity of internationalisation, which leads to greater intensity of international
markets and operations and a more diverse choice of countries chosen for expansion
(Vallone et al., 2019). However, other studies conclude that age has an insignificant ef-
fect on internationalisation (Saeed & Ziaulhaq, 2019), and the presence of women on
key managerial positions can inhibit this process (Anh Tu et al., 2021).
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Furthermore, other studies provide evidence that the international work experience
and seniority of top managers generally favour internationalisation (Bruneel et al.,
2010; Cui et al., 2015; Harveston et al., 2000; Hsu et al., 2013; Nielsen, 2010; Lobo,
2019; Anh Tu et al., 2021; Vallone et al., 2019) and can improve chances of new busi-
nesses to survive (Freixanet & Renart, 2020), but this relationship can follow a linear
course as well as an inverted U-curve (Li, 2018; Mohr & Batsakis, 2019). Business ex-
perience gained abroad promotes creating networks of contacts, gaining the skills of
communicating in foreign languages, and learning by experience. Another significant
gain is the development of soft skills related to the ability to understand a different cul-
ture. It is also observed that international work experience of managers is conducive
to the growth of culture intelligence, which propels early internationalisation by rein-
forcing the managers’ international orientation, who are also able to spot opportunities
on international markets more rapidly and to accelerate internationalisation (Roecker
& Floriani, 2022).

5. CONCLUSIONS

According to the research results, it emerges that internationalisation of science and
technology parks is an important contributor to their development. The CEOs of these
organisations were more inclined to mention benefits than obstacles when referring to
this process. While the survey failed to demonstrate a statistically significant relation-
ship between the CEOs’ assessment of benefits and the value of the internationalisation
index, the parks’ managers mainly pointed to the high and very high importance of par-
ticular benefits. Particularly high importance was attributed to such benefits as raising
funds, for example, through joint projects, supporting tenant enterprises in gaining new
markets, clients, etc., and strengthening the park’s brand.

Among the obstacles associated with internationalisation, the highest importance
was most often attached to the shortage of own funds to start/continue activities in
this area. The analysis confirmed a statistically significant dependence between the
evaluation of obstacles by managers and the value of the internationalisation index for
the following factors: lack of external funds to undertake and continue activities in
this area, shortage of own funds that could be allocated to such activities, and the lack
of knowledge of regulations governing business activities abroad. The importance of
a barrier to internationalisation due to the lack of financial resources is confirmed by
the literature on this subject.

This study also verified a statistically significant relationship between the level of
internationalisation of science parks and some personal characteristics of the people
who manage these parks, such as age, education, experience working in another park,
experience working in a company with foreign capital in Poland, and experience work-
ing in a company abroad. The importance of these factors has also been evidenced by
other authors, although some of the characteristics (e.g. age or sex) are given opposite
significance in the process of internationalisation.
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Considering differences among the science and technology parks operating in Po-
land in terms of their internationalisation, identified benefits and obstacles related to
this process, dependencies shown between internationalisation and some characteris-
tics of the parks’ managerial personnel, as well as the importance and diversity of the
internationalisation process mentioned by other authors, in addition to the ambiguity
of weights attached to some determinants, it is necessary to continue more in-depth
studies in order to diagnose the factors and mechanism involved in an efficient and ef-
fective performance of the internationalisation process in science parks. The limited
scope of such studies arising from a relatively small number of all science parks as well
as the chosen research sample also implicates the need to broaden future studies on
a national and international scale.

The results of our study, conducted on a group embracing over 50% of all science
and technology parks in Poland, and the outcome of research performed by other au-
thors dealing with the importance and complexity of internationalisation and its pur-
suit suggest that science and technology parks should be offered encouragement and
support in this process. Of particular importance is the help to diagnose the formal
and legal background of internationalisation efforts. Managers often acquire knowl-
edge about the actual conditions underlying internationalisation only after the process
has been launched.
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