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Abstract. The research problem is the implementation of technological innovations in health tourism services. The
main purpose of the paper is diagnosing determinants of technological innovativeness of enterprises that provide health
tourism services. Two detailed objectives were laid down - specifically, an indication of these determinants in respect of
the range and type of a technological innovation. The methods applied in the research are: Delphi method, comparative
analysis, the range method and the standardised interview method. In order to indicate determinants the following re-
search techniques were used: Kruskal - Wallis test, factor analysis, analysis of medium-rank test, Spearman’s rank order
correlation test. The primary result is diagnosing determinants affecting technological innovativeness of the subjects under
study which are: quality of endogenous human capital of the surveyed entities and inflow of external information. The re-
search is of ground-breaking nature since until now, technological innovations in health tourism have not been described
in economy literature. The results have an impact on the development of economics and management sciences, contribut-
ing to the development of innovation theory and enterprise management. Moreover, the results potentially contribute to

the practical aspect by means of their application by practitioners — organisers of health tourism.
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Introduction

Health tourism innovativeness provides a response to the
rapidly increasing public demand for living a long life, be-
ing in good health, retaining beauty, and staying in good
shape. Growing life expectancy and the increase in cus-
tomers’ leisure budget stimulate the demand for services
improving or preserving health.

The research problem discussed in this paper is tech-
nological innovation in health tourism. Joseph Schumpet-
er defined innovation as “the introduction of new prod-
ucts into production or the improvement of existing prod-
ucts, the introduction of a new or improved production
technology, the use of a new sales or purchase method,
the opening of a new market of both sales or distribu-
tion of output and supply, the use of new raw materials
or intermediate products, the introduction of changes in
the organization of production” (Schumpeter, 1960). In
the Manual published by the Organization for Economic
Cooperation and Development (OECD, 2005), innovation

can be related to a product, process, organisation or mar-
keting. Technological innovations, as part of process inno-
vations, are defined as new processes or methods of pro-
duction (Ciburiene, 2009). In the research on services, two
types of technological innovations are distinguished, i.e.
the use of new technologies (machinery and equipment)
and the application of new, specialised software.

The main objective of the paper is to indicate main
factors (determinants) of technological innovations in
health tourism enterprises, with particular considera-
tion given to radical innovations. Radical innovations,
defined in the research as innovations with a world-
wide range, are innovations of a unique character.
Two detailed objectives were laid down - specifically,
an indication of these determinants in respect of the
range of an implemented innovation and in respect of
the type of the implemented innovation. In respect of
the range, innovations with a worldwide range (radical
ones) and those with a national or regional range are
distinguished (Szymanska, 2009, 2013).
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In addition, the following research questions were
posed:

P1 - What is the level of technological innovativeness
in health tourism enterprises?

P2 - What factors of key significance (determinants)
as well as supportive and complementary significance af-
fect the implementation of technological innovations in
the investigated enterprises?

A determinant is defined as a factor or a group of fac-
tors (independent variables) which affect(s) to the greatest
extent a dependent variable (Janasz & Koziot, 2007); in the
present case, such a variable is the innovativeness of the
investigated entities.

Health tourism industry in Poland, one of the most
dynamically developing service sectors, was chosen as the
research area. Health tourism can be defined as “the prac-
tice of travelling abroad to receive medical care in order to
enhance health or cure a disease” (Chang et al., 2014). The
scope of this type of tourism includes health resort, spa &
wellness, medical treatment and aesthetic medicine servic-
es provided to tourists (Szymanska, 2017; Panfiluk, 2016).

The Authors used the Delphi method, a method of
comparative analysis and the standardised interview
method. In the research, the dependent variable was a
technological innovation, whereas 53 independent vari-
ables included in the questionnaire used for the stand-
ardised interview were determined on the basis of source
literature.

1. Literature review

1.1. Technological innovations in the economic
science literature

Schumpeter’s point of view was continued by Rosenberg
(Rosenberg et al., 1994), Drucker (2004) and Gault (2010).
His idea provided a basis for the OECD publications
(2005), according to which innovation involves the trans-
formation of an idea into a saleable product or service, a
new or improved production or distribution process, or a
new method of social service. Innovation is the drive for
competitiveness (Banyte & Salickaite, 2008).

These days, economic activity and its international-
ised dimension are strongly affected by such factors as
knowledge and information. It was the result of progress
in Information and Communications Technology (ICT)
which fostered fast data processing into information and
knowledge. The effect is the stimulation of innovation and
the development of intellectual capital and entrepreneur-
ship (Zorska, 2007). The most interesting issue for tech-
nological innovativeness is innovation policy (Teece, 1997;
Grupp & Mogee, 2004; Balezentis & Balkiene, 2014; Naz-
arko, 2016; Halicka, 2016). The main area of the research
on innovativeness is innovative activity of production en-
terprises (Tuominen et al., 2004; Perunovic & Christiansen,
2005) with special consideration for technological progress,
R&D expenditure and its roles in the innovation process
(Webber, 1996; Urban & Czerska, 2016). A critical research

349

area is innovativeness in the globalisation process as well
as knowledge-based economy (Rycroft, 2003; Ejdys et al.,
2015).

Literature offers numerous publications on technologi-
cal innovations. For instance, in the EBSCO base, upon
entering this notion there appeared as many as 1,423,293
records, namely publications that include the expression
“technological innovations” in the title, abstract or among
keywords. Most of them refer to enterprises. Among oth-
er things, Flynns publication was used as a model. Flynn
(Flynn, 2013, p. 6), distinguished 3 groups of technologi-
cal innovations: radical, incremental and disruptive. The
issue of implementing technological innovations in small
and medium enterprises were undertaken by Barhoum and
Djaouahdou (2017) or Chin-miel Su (2018), to mention just
a few. However, publications referring to health tourism and
innovations in tourism sector have the greatest significance
for the conducted research.

1.2. Health tourism

Health tourism develops in a dynamic way and there are
various publications on this subject matter. However, most
of them are descriptive and have a reporting character.
The term “health” means “a state of complete physical,
mental and social well-being, ensuring a socially produc-
tive life in social, economic and mental terms, also in the
spiritual dimension” (World Health Organization, 2017).
Customers of health tourism services comprise not only
of those suffering from specific diseases, but also persons
with physical conditions who want to change their lives,
improve their current health condition or experience new
challenges. According to Amodeo research (2010), health
tourism has already developed in more than 35 countries.

An in-depth analysis and a classification of publica-
tions about medical tourism written by Chuang et al.
(2014) prove a lack of studies in the field of medical tour-
ism innovativeness (Chuang et al., 2014). In their opinion,
there are publications offering concepts and insights that
should be included in such studies. They include some
new ideas which are worth mentioning: a model of medi-
cal tourism demand and supply (Heung et al., 2010) and
a model of medical tourism supply chain Lee & Fernando,
2015; Heung et al., 2010). Concepts of competitiveness of
medical tourism destinations (Cormany & Baloglu, 2010)
reaction to the globalisation process (Lunt & Carrera,
2010; Morgan, 2010; Hazarika, 2010) claims that travel-
ling for health purposes is caused by the availability of
cheaper and alternative procedures conducted outside the
country of residence.

1.3. Innovations in health tourism

The issue of innovation in tourism is a new research prob-
lem. This topic was discussed for the first time during the
international forum organized by the OECD (2006). The
outcome of the forum was published papers of ten au-
thors. They described various aspects of the phenomenon
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of tourism innovativeness. In their research, Hall and
Williams (2008) discovered that in tourism there exists
a strong relationship between innovations in enterprises
and their destinations. A lot of research on innovativeness
based on such indicators as R&D expenditures, number
of patents granted and the number of new products can
underestimate the real effects of innovation processes in
tourism (Sundbo et al., 2007). Academic literature pro-
vides two most common types of studies: reviews offer-
ing conceptual insights into the phenomenon and case
studies showing particular concepts pertinent to innova-
tion. In her overview of innovation in tourism research,
Hjalager (2009, 2002) discusses the main topics which still
deserve further elaboration in the research agenda. Being
a pioneer in research on tourism innovativeness, Hjalager
enumerated some major areas related to the issue of in-
novation in tourism (Hjalager, 2002):

- categories of innovation;

- determinants and driving forces;

- search processes and knowledge sources of innova-

tion;

- extent and effects of innovative activities;

- implications and impacts of innovations;

- innovation policies.

In his publication, Stepaniuk (2012) concludes that,
it is important to modernise the tourism base as well as
marketing methods designed to win new customers, using
new computer-assisted techniques before new tourism of-
fers are introduced. A similar subject matter was the sub-
ject of research conducted by Palos-Sanchez et al. (2018),
who studied marketing innovations in tourism based on
user’s opinions. As a result, they adopted a new outlook on
the issue, as exemplified by geolocation and geomarketing.

2. Related work - indication of research gap

The starting point of the conducted research was initiated
with two publications by Szymanska. The first of them con-
cerned research on innovativeness among tourism enter-
prises in Poland, where, apart from product-based, organi-
zational and marketing innovations, also technological in-
novations were taken into consideration (Szymanska, 2009,
2013). On the other hand, a publication devoted to techno-
logical innovations in travel agencies can be considered as
a sign of deeper research in this area (Hjalager, 2010). The
most useful were studies conducted in a parallel manner
within the same project. The most significant ones included
research by Szymanska et al. (2017) on general indications
and principles of studying innovation in health tourism, as
well as an article by Szymanska on systems of innovative-
ness in health tourism and affecting factors (Szymanska
et al., 2017). Literature review conducted on 10.11.2018 r.
in EBSCO, Web of Science and Scopus databases proved
that technological innovations in health tourism did not
constitute at that time the subject of separate research (the
review made in each of these three databases did not result
in discrepancies, which means that it equalled 0). Thus, the

authors based their elaborations on research indicated in
the above publications on innovations in health tourism.

To sum up, it needs to be highlighted that researchers
do not pay much attention to technological innovations in
tourism, particularly in health tourism. The several pub-
lications which can serve as a reference point include at-
tempts to trace back research which was taken as a subject
matter by the OECD (2006), Stepaniuk (2012), Dziedzic
(2011), Szymanska (2009, 2013), that is research on tech-
nological innovations in the tourism sector.

In conclusion, it should be said that to date the issue of
technological innovations in health tourism has not been
scientifically explored. The signalled shortages in theory
and practice justify the purposefulness of findings both
in the theoretical dimension, associated with the need to
explore the subject matter more deeply, as well as the prac-
tical sense.

3. Conceptual framework and development of
hypothesis

The research conducted by the authors was carried out at
several stages, using adequate methods, as illustrated by
Figure 1.

The first stage of the research procedure involved de-
termining the population (providers of health tourism
services) as well as defining innovations and their types.
It was conducted on the basis of the scientific literature
on innovations, in particular the OECD papers (OECD,
2005, 2008) and expert studies with the Delphi method.
Based on recommendations included in the Oslo Manuals
(OECD, 2005, 2008), the research extended over a three-
year period (from 2013 to 2015) were conducted from
2015 to 2017. Two hypotheses were verified:

H1: The main determinant of introducing radical tech-
nological innovations in enterprises that provide health
tourism services are customers’ (tourists’) expectations
(needs).

H2: It is assumed that the determinants of technologi-
cal innovativeness of the investigated enterprises are the
same, irrespective of the range of innovation.

The hypotheses were verified in the course of qualita-
tive research with a division into four basic groups of enti-
ties providing health tourism services (Andreeva, 2014),
them being: spa & wellness, health resort, aesthetic medi-
cine and medical treatments.

4. Methodology
4.1. Data collection and analysis

In collecting research material, the Delphi method and
a method of diagnostic survey were used. The Delphi
method is applied in qualitative research by e.g. Dalkey
and Helmer (1963) as well as Grisham (2009). Repeatedly
conducted research, used in the Delphi method, allows
for reducing the impact of such group interactions as
domination of any of the experts or group pressure during
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Figure 1. The research procedure

gathering expert opinions (Vernon, 2009; Roy et al., 2014).
In order to reduce this impact, the subject studies were
based on the CAWI technique, which involved sending
the access to the e-questionnaire by means of the Internet.
Methodological assumptions presented in Table 1 satisfied
the guidelines proposed by Chang-Hee Kim and Karen
Yeo Beyond (2018).

Table 1. Summarised guidelines for the rigorous
implementation of the Delphi Method (source: Chang-Hee
Kim & Karen Yeo, 2018, pp. 312-323)

Criteria Descriptions
Clear task(s) and Application of the method to a specific
purpose(s) problem
Selection of experts | Qualifying panellists as experts
and size

Iterative feedback
and consensus

Pilot test of the
questionnaire

Design and administration of the
questionnaire

Ensure reliability and reduce potential
bias before executing the Delphi survey

The leading Polish economists took part in the Delphi
research. They represented disciplines of economics and
management science (5 experts), in particular including
economists specialising in the analysis of innovativeness
and tourism economics. Moreover, survey engaged 2 tour
operators — medical tourism organisers, 2 doctors and 1
manager of the health resort. The research was divided
into three rounds, which corresponds with the opinions
of other scientists who admit that it is recommended to
use 3 to 5 rounds in the Delphi research (Lin & Song,
2015; Custer et al., 1999). The first round comprised of

pilot research. Its aim was to obtain consensus with re-
gard to identifying entities engaged in providing health
tourism services, types of innovation as well as variables
affecting their technological innovativeness. These pilot
studies were aimed at elaborating on the assumptions of
the research concept as well as creating a survey question-
naire. The second and third rounds were used for veri-
tying research assumptions. The Delphi electronic ques-
tionnaire (CAWI) was dispatched to 12 experts in each
round. Experts taking part in each round of the research
provided answers in accordance with their knowledge
and regardless of other opinions. The first round was of
pilot character; in the second and third rounds the sub-
jects evaluated the significance of factors that may affect
technological innovativeness in the health tourism sector.
During the third round of the research, the experts were
shown the results of the second round, where they could
abide by their opinion or change it. The survey with the
Delphi method identified a set of 53 independent vari-
ables representing five different research areas (Figure 2).
In the experts’ opinion, they could affect the technological
innovativeness of the investigated entities.

The experts indicated factors in two different areas
(internal and external) as well as 5 different categories.
External factors included knowledge-based, institutional,
social and market ones.

Next, the effect of the Delphi expert research was used
in studying empirical entities that provide health tourism
services. While identifying technological innovations in
health tourism, the authors used a method of diagnostic
research, its tool being semi-open multiple choice ques-
tions. The survey was conducted by means of a phone
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interview. Respondents indicated implemented innova-
tions with regard to their division into type (organisation-
al, product-based, marketing and technological), range
(worldwide, national and regional) as well as novelty to
an organisation. In order to evaluate the significance of
factors affecting the implementation of technological in-
novations, a six-grade (0 to 5) significance scale was used,
where 0 means “insignificant factor’, 1 - “minor” and 5 -
“very significant”.

Determinants of innovativeness of health tourism en-
terprises were distinguished based on two assumptions.
The first one assumed that all the studied 53 independent
variables have a different value of information carrier. The
measurement was carried out by means of a multifactorial
analysis of variance, using the Kruskal, Wallis test (Kruskal
& Wallis, 1952). The obtained results provided a basis for
the classification of indicators supporting the technologi-
cal innovativeness of providers of health tourism services
which were divided into three groups (Table 2). The scale
of factor variability was based on a point method. Vari-
ability sections were identified with an expert method.

Subsequently, the classified factors (supportive and
complementary determinants) were analysed due to the
range of the implemented innovation. The results consti-
tute a basis for refuting or confirming the second hypoth-
esis.

The second assumption allowed for the existence of
groups of variables with similar information carriers
among the identified 53 variables. A method of factor
analysis was used for selecting synthetic factors that in-
cluded mutually uncorrelated groups of independent vari-
ables. At a further stage of the research, variables includ-
ing the largest information carrier were compared with
regard to the range of the implemented innovation with
the use of the Kruskal, Wallis test by ranks (Kruskal &

E. Szymarniska, E. Panfiluk. Determinants of technological innovations in health tourism enterprises

Table 2. Classification of the functions of factors in the process
of implementing technological innovations (source: own

elaboration)
Item Function Classification of factors Weighted
of a factor average
Deter- The maximum measure of

! minant the central distribution above 1.25

The measure of the central

2 | Supportive distribution above the mean |from 1.24
pp measure of the central to 0.89
distribution
The measure of the central
Comple- distribution varying about from 0.88
3 the value of the mean
mentary to 0.69

measure of the central
distribution

Wallis, 1952). The results provide a basis for refuting or
confirming the second hypothesis. The first hypothesis
was confirmed or the refuted with Spearman’s rank cor-
relation coeflicient. The test involved entities that imple-
mented radical innovations and was correlated? with the
factor “openness towards tourists and their needs”.

4.2. Sample

The examined entities were selected on the basis of the
Polish Classification of Activity PKD (2014). The whole
size of the examined population was described on the ba-
sis of a local data bank (2014) consisting of 241,393 enti-
ties. The size of the representative sample was calculated
with the use of a calculator of the research sample. The
following parameters were adopted for the calculation of
the size of the examined sample: the confidence level of
0.95, the expected fraction size of 0.5 and the maximum

Independent variables of technological innovativeness of health

tourism service providers

Exogenous variables

Endogenous variables

Category T
Institutional variables of
knowledge sector

Category IT

Programme and policy related
institutional variables

Category III
Variables of social factors

Category IV
Variables of market linkages

Category V
Firm’s variable resources

JE

I H

(1) universities;
(2) research institutes;
(3) consulti

administration;

(12) insurance companies;
(13) certification systems;
(14) robust inspection
system;

(15) legal regulations

associating
professionals;

(5) organisations of private sectors;

(1) government \ me) g00d reputation of medical staff:

(17) willingness to exchange information;
(18) willingness to compete;

(19) culture oriented on improving skills;
(20) openness to international cooperation;

(21) cooperation between public and

(30) public hospital; (44) management of unit;
(45) unit owner;

(46) owne sements of

cilities;
innovation section
(research section);

(48) unit staff;

(49) marketing department;

clinic;
(34) long-term care centres; (35)
private doctors’ offices;
(36) specialised centre, e.g.
providing hippotherapy;

medical sector;

(6) organisations of
tourism sector;

(7) sectoral media;

(8) general media;

(9) training companies;
(10) specialised internet
resources;

protecting consumers;

J

(22) openness to tourists;
(23) local medical traditions;

(24) openness to engage in cooperation
among different entities;

(25) availability of information on local
resources;

(26) openness to external investors;
(27) public sector support for investors;
(28) international linkages;

(29) education level of local residents;

(37)health resort treatment
centre;

(38) medical services provided by
natural persons, e.g.
physiotherapists, speech
therapists etc;

(39) travel agent;

(40) tour operator;

(41) travel intermediary;
(42) hotel;

(43)another accommodation
facility;

(50) systematic collection of
market information;

(51) systematic cooperation with
suppliers and customers;

(52) systematic cooperation with
knowledge sector organisations,
(53) systematic collection of
information from patients,

Figure 2. Independent variables which may affect the technological innovativeness of providers of health tourism services
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error of 0.05. The minimum sample size was comprised
of 384 entities. The research was conducted in the years
2015-2017. The research material was collected by means
of a survey questionnaire. Three techniques were applied
in collecting data: CAWI, PAPI and a telephone interview.
The authors purchased 35,000 e-mail addresses and dis-
tributed a link to the questionnaire among the addresses
(portal: ankietka.pl). The CAWI technique proved to be
hardly effective. Ultimately, as a result of the research
(with a simple random selection), questionnaires were
collected from 461 entities.

The research disregarded questionnaires completed by
outpatient clinics and hospitals which involved services
used by local customers and fully financed by the Nation-
al Health Fund (NFZ) or the Social Insurance Company
(ZUS) and the questionnaires in which respondents pro-
vided services other than health tourism. As a result of
negative verification, the research was carried out among
386 entities. Out of this group, the authors identified ser-
vice providers which introduced technological innovations
within a minimum regional range in a three-year period
under study, i.e. 145 investigated entities (Figure 3).

Among the respondents, the largest group consisted
of outpatient clinics, private doctors’ offices, hospitals and
other providers of medical services (54.48% of the inves-
tigated entities). Accommodation facilities which offered
spa and/or wellness treatments (27.59%) as well as health
resorts and health resort hospitals were much less repre-
sented (10.34%). The smallest group consisted of provid-
ers of travel services, i.e. tour operators, travel agents and
travel intermediaries (7.59%).

Investigated entities
461)

2 D

Investigated providers
of services other than
health tourism services
(75)

Investigated providers
of health tourism
services (386)

) D

Investigated entities
which did not
implement innovations
in the period from
2013 to 2016 (70)

Investigated entities
which implemented
innovations in the
period from 2013 to
2016 (316)

Investigated
innovative entities
which implemented
technological
innovations (145)

Figure 3. Structure of the research sample
(source: research-based elaboration)
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5. Results analysis

The research demonstrated that, out of 316 investigated
entities which implemented innovations in the period
from 2013 to 2015, 145 entities (45.89%) implemented
technological innovations, where 141 entities (44.62%)
implemented technological innovations that included new
machinery and equipment, and 31 entities (9.81%) imple-
mented specialist software.

The analysis of research results allows for claiming that
the entities, regardless of the type of conducted activity
pointed to the application of new computer software, in-
cluding: software dedicated to customer service, e-doc-
umentation and treatment planning. Many declared the
implementation of laser appliances - the only difference
consisted in the type of the implemented laser appliance,
depending on the sector of provided services. Discrepan-
cies in the type of implemented innovation with regard
to the segment of rendered services appeared in case of
innovative appliances. Facilities providing sanatorium
services implemented, among other things: massage (e.g.
lymphatic) appliance, author’s system of air cleaning with
the use of carbon filters, inhalators and gynaecological
appliances. Facilities offering spa and wellness services
pointed to the following innovations: hydro massage
capsules and cardiolysis equipment. Aesthetic medicine
providers introduced new gynaecological equipment for
corrective treatments and a fractional laser. Entities pro-
viding medical services indicated the implementation of
blood test appliances, fractional lasers and quartz lamps
as technological innovations.

Innovations involving the use of new technolo-
gies (machinery and equipment) were implemented by
97.24% of service providers from the investigated group
of 145 entities. Moreover, 8.97% of the investigated en-
tities implemented innovations that involved the use of
new technologies with a worldwide range. The largest

New for the
organization

Regional reach
of innovation

National reach

of innovation
Specialized
software
m New
Gl(?bal reaf;h technologies:
of innovation machines

and devices

0 10 20 30 40 50

Figure 4. The range of the implemented innovations [in %]
(source: research-based own elaboration, N = 145)
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group, representing 38.62% of the investigated entities,
implemented innovations with a national range, 26.21%
those with a regional range and 23.45% of the investigated
entities implemented innovations which were new to the
organisation. In turn, innovations in the scope of specialist
software were implemented by a much lower number of
entities (21.38%); in this scope, too, the largest number of
innovations had a national range (8.28%), whereas 5.52%
of the investigated entities implemented innovations with
a worldwide range (Figure 4).

As a consequence of achieving the statistical consist-
ency of innovativeness factors in respect of the range
and type of the implemented innovation, independent
variables were characterised with the use of a mean value
defining the measure of the central tendency of the distri-
bution, and a standard deviation defining the measure of
the mean deviation of the measurement results from the
mean value.

The calculations of the results for all the factors in all
five analysed categories allowed for diagnosing determi-
nants. The most important ones turned out to be exog-
enous institutional variables of the knowledge sector (I).
They were followed by exogenous variables related to

1.6
1.4
1.2

0.8
0.6
0.4
0.2

Standard deviation

0 0.1 0.2 0.3 0.4
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social factors (III) and endogenous variables in a form
of the company’s resources (V). Other groups of factors
played a much lesser role. They included institutional, pro-
gramme and policy factors (II) as well as market linkages
(IV) (Figure 5).

Obtaining the results of the research led to distin-
guishing three significant clusters of factors affecting in
different ways the technological innovativeness of health
tourism. They indicated a similarity of the measure of the
central tendency of the distribution and the measure of
the mean deviation of the measurement results from the
mean value. These clusters were plotted with ellipses in
Figure 6. The most important ones were encircled with a
bold ellipse, enclosing the variables considered to be de-
terminants (Figure 6).

The group of factors with the highest significance for
technological innovations included an institutional factor
related to the transfer of knowledge, specifically sectoral
media (7), which acquired the highest distribution meas-
ure (a weighted mean of 1.31). The respondents did not
agree on its significance, as evidenced by a relatively high
measure of the mean standard deviation of the measure-
ment results from the mean value (a standard deviation

@ I
oV

0.5 0.6 0.7 0.8 0.9

Average

Figure 5. Categories of technological innovativeness factors (source: own elaboration based on research results
with the use of the Kruskal, Wallis test [59] (583-621). Use of ranks in one - criterion variance analysis, N = 145

1.9
1.8
17
1.6
15 2% 9
1.4 13 52. .2 ‘
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13 13 462554% “6 o ®

12 é @

1.1 48 39

Standard deviation

0.8
0.7 [
0.6
0.5
0.4
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Figure 6. Indicators of the technological innovativeness of health tourism
(source: own elaboration based on the research results, N = 145)
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of 1.8). This resulted from the fact that the investigated
entities indicated both a value of 0, i.e. “insignificant” and
a value of 5, i.e. “very significant”. However, a high central
measure of the distribution indicated that values exceed-
ing 0 dominated.

Another cluster marked with an ellipse encircled by a
single dashed line represents a high measure of the dis-
tribution achieved and the differentiated measures of the
mean deviation of the measurement results from the mean
value. The factors placed inside should be classified as sup-
portive. They were characterised by the mean measure of
central distribution, reaching measures of central distri-
bution in excess of mean results (with a weighted mean
oscillating between 0.89 and 1.2), and the measure of the
mean deviation of the measurement results from the mean
value, which was diversified (with a standard deviation
oscillating between 1.86 and 1.62). Exogenous supportive
factors included:

- general media (8) and specialised Internet resources
(10);
social factors, such as: openness to tourists (22), good
reputation of medical staff (16);

- willingness to compete (18);

culture oriented on improving skills (19).
Endogenous supportive factors with regard to the
company’s resources included:

systematic cooperation with suppliers and custom-
ers (51);

- the Marketing Department (49);

- universities (1).

A third cluster of factors marked in the figure with
an ellipse encircled by a double dashed line concentrated
around the mean central measure of distribution and the
differentiated measure of the mean deviation of the meas-
urement results from the mean value. These factors need
to be classified as complementary, i.e. their mean measure
of distribution is close to the mean results of the measure
of central distribution (with a weighted mean oscillating
between 0.69 and 0.8) and the measure of the mean de-
viation of the measurement results from the mean value
is differentiated (with a standard deviation between 1.52
and 1.21

Complementary factors should be considered to in-
clude institutional factors related to the transfer of knowl-
edge: organisations of the medical sector (5), organisations
associating professionals (4), training companies (9) and
research institutes (2). Among the social factors, the in-
vestigated entities indicated: openness to international co-
operation (20) and willingness to exchange information
(17). In turn, endogenous complementary factors should
be considered to include: unit owner (45), systematic col-
lection of market information (50) and systematic col-
lection of information from patients (53). The results are
presented in Figure 6.

The classified factors: determinants, supportive and
complementary factors were analysed with regard to the
range of the implemented innovation (Table 5). A detailed
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analysis did not illustrate any discrepancies. This result al-
lowed for a positive verification of the second hypothesis
(H2). At the same time, it was not observed whether tour-
ist needs and expectations measured with the “openness
to tourists” factor affected undertaking radical innovative
measures. The results allow for the negative verification of
the first hypothesis (H1). This conclusion was confirmed
with the result of Spearman’s rank correlation coefficient
(Table 3). Spearman’s rank correlation coefficient indi-
cated that there exists no significant dependency between
implementing radical technological innovations and tour-
ist needs and expectations.

Table 3. Statistical significance test
(source: own elaboration, Statistica software)

Spearman’s rank correlation coefficient
Pair of
variables (N) Signi- (R) T(N-2) p*
ficant | Spearman
Entities imple-
menting radical
innovations / 36 0.061021 | 0.356493 | 0.723674
openness to
tourists factor

* The marked correlation coefficients are significant with
p < 0.05000.

The factor analysis indicated that there exist groups of
factors with significant impact on technological innova-
tiveness. These five groups (of synthetic factors) accounts
for 51% of changeability, where the first synthetic factor
explains over 31% of changeability. Detailed results are
presented in Table 4 and Table 5.

Table 4. Evaluation of innovativeness factor significance —
result of factor analysis (source: own elaboration, Statistica

software)
Own values, identified main components
Value % of total Accumu- Accumulated
Own value . lated own
variations %
value

1 16,49539 31,12338 16,49539 31,12338
2 3,57462 6,74452 20,07 37,86795
3 2,77513 5,23612 22,84516 43,10407
4 2,21091 4,17162 25,05612 47,27568
5 2,07212 3,90975 27,12828 51,18543

The first synthetic factor included the following in-
novativeness factors: personnel’s good reputation (16),
raising qualifications (19), openness to international co-
operation (20), facility owner (45) management board of
specific facilities (46), and systematic data collection from
patients/customers (53). This coefficient accumulated en-
dogenic factors that should be described as “the quality of
human resources in the organisation” This group disre-
garded the factor “openness to customers” (20). Thus, the
first hypothesis (H1) was verified negatively.
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Table 5. Indicators of the technological innovativeness of health tourism with regard to range of innovation (source: own elaboration
based on the research results, N = 145. A: average, SD: standard deviation)

) g Innovativeness factors as per category

S ot

2| g1 I 111

z g

Q <

= o

g o

bl 2

2 = 7 8 10 | 16 | 18 | 19 | 22 | 51 | 49 1 5 45 | 50 4 9 53 | 20 2 17
7o) =

= =

& | &

;“: A 1.31{1.06 | 1.01 [ 0.95 ] 0.91 | 0.89 | 0.99 | 0.96 | 0.89 | 0.84 | 0.77 | 0.76 | 0.74 | 0.69 | 0.68 | 0.68 | 0.65 | 0.63 | 0.62
=

G |SD | 1.84|1.65|1.86|1.86|1.73|1.76 | 1.82 | 1.73 | 1.62 | 1.53 | 1.55 | 1.62 | 1.51 | 1.47 | 1.46 | 1.57 | 1.53 | 1.30 | 1.47
o ® A 1.25]1.05|0.91 | 0.76 | 0.80 | 0.62 | 0.77 | 0.83 | 0.75 | 0.59 | 0.64 | 0.54 | 0.54 | 0.64 | 0.54 | 0.44 | 0.51 | 0.50 | 0.42
-

(SIS

=2 |SD |1.83|1.67|1.84|1.70|1.69 | 1.53 | 1.71 | 1.65 | 1.50 | 1.29 | 1.45 | 1.39 | 1.28 | 1.41 | 1.37 | 1.22 | 1.41 | 1.13 | 1.23
i) A 1.29 1 1.03 | 1.01 | 0.93 { 0.90 | 0.87 | 0.97 | 0.94 | 0.87 | 0.82 | 0.76 | 0.74 | 0.73 | 0.66 | 0.67 | 0.66 | 0.63 | 0.62 | 0.61
<Z“Tg“ SD |1.85]1.63|1.87|1.84|1.73|1.75|1.82|1.72|1.61 |1.50|1.55|1.61|1.49 143|146 |1.55]|1.52 129 1.46
k) A 1.31 | 1.06 | 1.01 | 0.95| 0.91 | 0.89 | 0.99 | 0.96 | 0.89 | 0.84 | 0.77 | 0.76 | 0.74 | 0.69 | 0.68 | 0.68 | 0.65 | 0.63 | 0.62
o0 —

~ E|SD |1.84|1.65|1.86|1.86|1.73|1.76|1.82 | 1.73 | 1.62 | 1.53 | 1.55 | 1.62 | 1.51 | 1.47 | 1.46 | 1.57 | 1.53 | 1.30 | 1.47
‘6.5 A 1.27 1 0.99 | 0.96 | 0.88 | 0.86 | 0.84 | 0.98 | 0.89 | 0.86 | 0.81 | 0.70 | 0.68 | 0.66 | 0.65 | 0.65 | 0.61 | 0.58 | 0.59 | 0.58
=

éa SD |1.84]161|1.84(1.79|1.71|1.72|1.83|1.67|1.60 |1.49|1.51|1.56|1.42|1.43|1.44|1.48|1.46|1.25|1.44

The first synthetic factor included the following in-
novativeness factors: personnel’s good. These factors were
compared with regard to the range of innovation (with
worldwide, national, regional range as well as being new
to organisation) with the use of the Kruskal, Wallis - test
by ranks. There appeared no statistically significant dif-
ferences between specific factors for various ranges of in-
novation (Table 6). Therefore, the second hypothesis was
positively verified.

Table 6. Statistical significance test (source: elaboration based
on Statistica software)

H - statistics
Factor number of the Kruskal, p- te.sf[
Wallis - test probability*
16 0.696 o5
19 1.448 0,604
20 0.761 0.859
45 0.152 0.985
46 7.796 0.051
>3 3.945 0268

* The marked correlation coefficients are significant with
p < 0.05000.

The both assumed research techniques allowed for
identifying determinants of technological innovativeness
of entities providing health tourism services. On the one
hand, the determinant with the greatest significance is
“external inflow of information” In this case it was rec-
ognised that sectoral media have the largest impact on

undertaking innovative measures. The second, most sig-
nificant determinant is the “quality of the unit’s (organisa-
tion’s) human resources”.

6. Discussion

The results obtained in the course of the present research
indicate that technological innovations were implemented
by 31% of the investigated entities and that they represent-
ed 40% of innovators. These results can be compared with
those of the research done by Szymariska 2009 on a group
of 215 tourist companies which indicated that 28% of re-
spondents implemented technological innovations over a
three-year period. In the light of this, it can be concluded
that providers of health tourism services are slightly more
innovative than the average tourist companies (those run-
ning hotels and providing transport as well as travel agen-
cies), although the difference is barely 3%.

The most significant factors of technological innovations
in health tourism services include institutional factors relat-
ed to the transfer of knowledge, in particular two synthetic
factors (determinants): external inflow of information and
the quality of human resources at the organisation. This is
consistent with the research results obtained by Szymanska
(2009), who demonstrated that the introduction of techno-
logical innovations was related to training courses, since in
the group of hotels that used this form of innovation all the
enterprises trained their staff. This issue seems all the more
important as, in the opinion of Pender and Sharpley, accom-
modation services are the most poorly computerised seg-
ment of the global tourism sector.
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The research by Szymanska indicated that each type
of innovation (including product, process, organisational
and technological innovations) is stimulated by other ex-
ogenous factors. In creating technological innovations, the
most important factors include (Szymanska, 2009): profes-
sional literature, customers’ opinions and the cooperation
with universities and nongovernmental organisations. For
health tourism entities that implemented technological
innovations different results were obtained. Due to the
range of the implemented innovation, the stimulating fac-
tors were similar.

The obtained results provide evidence of the specifics
of the health tourism sector under study, whose level of
innovativeness is higher than the average level of tour-
ism enterprises, although the most significant factors that
stimulate innovativeness fall in the area of knowledge. It
is worth mentioning that the customers of this sector have
no impact on the implemented innovations, which should
be negatively evaluated.

Conclusions

The research which was carried out by Authors, made it
possible to achieve the main goal and detailed objectives.
The research diagnosed the determinants of technological
innovativeness of health tourism enterprises which were
indicated by the providers of health tourism services; spe-
cifically, the most important variable contributing to this
innovativeness was the institutional factor related to the
transfer of knowledge. This function was played by secto-
ral media. Sectoral media were a determinant in respect of
both the range and type of the implemented technological
innovations. Thus, the first hypothesis (H1), providing for
the greatest impact of customers (tourists) was refuted.
The factor of systematic collection of information from
patients was classified as one of the nine complementary
factors. In contrast, the second hypothesis (H2) was posi-
tively verified, since the determinants of technological in-
novativeness did not show differences in respect of the
range of innovations and they were the same as, or very
close to, both national and regional radical innovations.
The empirical research also provided answers to the
posed research questions about the level of technological
innovativeness of health tourism enterprises (Q1), which
turned out to be slightly higher than the average level of
innovativeness of tourism enterprises. In response to the
other research question (2), factors with a supportive and
complementary character were diagnosed and classified.
The supportive factors included institutional factors from
the knowledge transfer sector, i.e. general media, special-
ist Internet resources and universities; social factors, i.e.
openness to tourists, good reputation of medical staff,
willingness to compete, culture oriented on improving
skills, as well as endogenous factors related to the compa-
ny’s resources: systematic cooperation with suppliers and
customers and the Marketing Department. All the factors
which the experts diagnosed in the course of the Delphi
survey (Grisham, 2009) are presented in a graphic form.
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The research is novel in character. Until now, tech-
nological innovations in health tourism have not been
described. The dynamically developing health tourism
proves a large need for this type of services; on the other
hand, there is a lack of scientific research in this area with
regard to economy and management. The unique char-
acter of the discussed issues is demonstrated by assump-
tions (hypotheses) that have a pioneering character (H2)
or have been confirmed in research relating to tourism en-
terprises, however, in the case of entities providing health
tourism services have not been confirmed (H1).

The character of the empirical research is interdiscipli-
nary and covers two areas: medicine and tourism economy.
The results have an impact on the development of econom-
ics and management sciences. The contribution to econom-
ics, in particular theory of innovation, is formulating factors
that affect companies’ innovativeness. The contribution to
management sciences, in turn, is identifying innovativeness
determinants of entities providing health tourism services.
Recommendations for further research that should gain
more insight with regard to specific types of health tour-
ism services should also be highlighted. The obtained results
should be implemented in studying technological innova-
tiveness of other service providers. These results potentially
contribute to the practical aspect by means of their applica-
tion by practitioners — health tourism organisers, who may
use them while applying technological innovations.
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