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Abstract: As clusters currently represent a significant support in the development of regions, it is important
to analyze their potential in the tourism industry. In Slovakia, tourism clusters work alongside local tourism
organizations for legislative reasons. The main aim of the present study is to use appropriate identification
methods to map the microeconomic environment of the selected tourism region and subsequent analysis
to evaluate the existing preconditions for successful and efficient operation of the tourism cluster. The results
of the survey serve as an input database for the application of the Principal Component Analysis (PCA)
method, which revealed the current cluster potential in the Upper Povazie region. The individual
determinants of the Porter's Diamond model achieved favorable results. Using multiple regression analysis,
quantification and interpretation of the interrelationships between input variables were enabled. The applied
analysis shows that the potential pillars for the creation of a tourism cluster in the Upper Povazie region are
the determinants of firm strategy, structure, and rivalry in the region, related and supporting industries, and
factor conditions. The results show that the examined determinant factors create conditions for the
functioning of a potential cluster in the region at an average level.

Keywords: tourism cluster; cooperation of tourism companies; cluster mapping methods; tourist
regions; Slovakia

1. Introduction

Industrial clusters have been the subject of research by several world economists since the
beginning of the 20th century. One of the first mentions comes from 1890, when A. Marshall
(1890) introduced the concept of agglomeration of economies as a benefit resulting from the
synergy that industries can create by locating close to each other. While the concept of
agglomeration of economies focuses on the spatial distribution of industries, the term
“industrial cluster” introduced by M. E. Porter (1990) defines the advantages resulting from
vertical or horizontal relations between the industries of a given economy.

Kaufman et al. (1994) emphasize that industrial cluster analysis offers guidance to policy
makers in identifying a state's competitive advantage. Similarly, Doeringer and Terkla (1995)
claim that by expanding the focus of development policies, the analysis of industrial clusters
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offers the possibility of integrating non-export and export-oriented industries into the strategy
of regional growth.

Currently, the identification of industrial clusters is still an important topic of research in
the public, private, and academic sectors. On the one hand, a large number of cluster
observatories have been established around the world as an important resource for policy
makers and planners concerned with strategic and tactical resource deployment. On the other
hand, the identification of industrial clusters is also beneficial for industries, as it provides
information about potential customers and suppliers, and alternative markets, and clarifies the
role of industry in the national economy (Ketels & Sélvell, 2007).

Despite considerable progress in elucidating the concept of clusters, no universally
accepted theory of clusters has been developed. This ambiguity also applies to the
methodology for identifying industrial clusters. Since there is no common approach to
identifying clusters, or measuring their size and importance, there are a number of competing
methods through empirical analyzes (Martin & Sunley, 2003). Porter (1998) argues that
different countries and regions tend to define industrial clusters in different ad hoc ways, using
a wide range of research techniques and criteria.

Although Porter (1998) made studies mainly in the context of traditional industries, this
author mentions the importance of elements belonging to the tourism industry, stating that
the satisfaction of tourists does not only depend on the attractiveness of the primary offer
of a tourism destination, but also on the quality and efficiency of the related business
entities, such as hotels, restaurants, shopping centers, and transport infrastructure. A
tourism cluster is a geographical concentration of businesses and institutions linked in
tourism activities. These include suppliers, services, government, institutions, universities,
and competitors (Capone, 2004). Brown and Geddes (2007) define a tourism cluster as a set
of attractions, concentrated in a limited geographical area with quality facilities and services,
collective efficiency, and social and political cohesion, with the coordination of the
production chain and cultural associations, and with excellent network management that
create comparative and competitive benefits. Nordin (2003) claims that tourism clusters are
considered effective tools for management and marketing of tourism destinations and local
(regional) economies. However, these tools must be used in an appropriate way to
contribute to achieving optimal competitiveness through local development and to
establishing the basis for sustainable development of the region in which they operate
(Marakova & Simockova, 2015).

Porter (2000) developed and presented a general framework dealing with the multi-stage
process of identifying industrial clusters. This concept was applied across the entire American
economy under the name of the US Cluster Mapping Project. In Europe, this cluster mapping
model was first applied in 2002 in Sweden (Lindqvist et al., 2008). In 2004, all industrial clusters
of candidate countries for joining the European Union (EU) were mapped in a similar way
(Ketels & Solvell, 2007). Previous efforts and experiences led to the concept of a European
Cluster Mapping Project covering all EU Member States and Iceland, Israel, Norway,
Switzerland, and Turkey (Sélvell et al., 2009).

To be considered appropriate, a cluster identification method should reveal cluster
functioning characteristics and patterns of linkages between businesses and institutions.
Broadly speaking, different cluster identification methods are classified according to bottom-
up and top-down approaches (Brachert et al., 2011; Sternberg & Litzenberger, 2004). The
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available literature processed by different authors (Andersen et al., 2006; Bergman & Feser,
1999; Pavelkova et al, 2009; and others) reveals many different methods of identifying
industrial clusters. Each work brings a different perspective on the studied issue of cluster
mapping and a different selection of procedures by which local clusters are identified.

The issue of industrial clusters and their identification is not sufficiently represented in
Slovakia as in the case of other European or world countries. In connection with tourism
clusters, Michalkova and Gajdo$ (2015) conducted a survey that mapped the current situation
of clustering in tourism across Slovak regions. There are also studies that dealt with the
mapping of a potential cluster, such as in the case of the woodworking industry (Loucanova
& Zauskova, 2008) using the localization coefficient or using the application of shift-share
analysis in the environment of Zilina Autonomous Region (Potomova & Letkova, 2011). As the
issue of cluster mapping has not been processed in the Slovak tourism environment, the article
presented will bring new knowledge and conclusions.

2. Literature review

The observation of cluster tourism organizations operating around the world provides a wide
range of information on their thematic diversity. Among the world's most famous regional
cluster tourism organizations are clusters in the United States of America (South Carolina’s
Tourism Cluster, Maryland's Tourism and Hospitality Cluster, Oregon’s Tourism Cluster), Australia
(Tropical North Queensland), New Zealand (The New Zealand Golf Tourism Cluster), Jamaica
(Jamaica Tourism Cluster), and India (Rural Tourism Cluster) (Yalginkaya & Guzel, 2019).

Tourism clusters also operate in Europe. Thanks to merging companies and significant
support from the EU, they are constantly evolving. For several years, the European
Commission (EC) has been implementing a number of initiatives to address the challenges
faced by the countries of the EU. As far as cluster organizations are concerned, they are carried
out on two levels—(I) formation of cluster policy and (Il) management of cluster organizations.

On the first level, an example of such an initiative is the European Cluster Policy Group,
which was founded and started its activity based on the decision of the EC in 2008. It is a high-
level group of experts composed of the representatives from political sphere, academia, and
business (i.e., participants of cluster organizations). Its main task is to help the EC and member
countries develop a more strategic vision for understanding modern cluster policy tools and
supporting cluster excellence. Another initiative is the European Cluster Alliance, which
currently unites 22 national cluster associations (including the Slovak association—Union of
Slovak Clusters) representing more than 900 clusters involved in cluster policy. It is an open
platform for support and cooperation in the field of cluster policy and cluster access to
markets outside the EU (European Clusters Alliance, n.d.).

As part of the second level, in 2009 the EC initiated the European Cluster Excellence
Initiative program with the aim of creating world-class clusters by strengthening their
excellence. In order to continue the successful work of this pan-European initiative involving
13 partners from nine European countries, the European Secretariat for Cluster Analysis was
established to offer practical advice organizations for the management of industrial clusters.
The European Secretariat for Cluster Analysis supports the excellence of industrial clusters
through their comparison and subsequent certification in the form of gold, silver, and bronze
medals (European Secretariat for Cluster Analysis, n.d.).
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As in the world, the number of cluster organizations has increased significantly since 2008
in the Slovakia. The first cluster organizations started to be created in 2008, and in the
following years there were many impulses from private and public sector entities to establish
tourism cluster organizations. The majority of entities providing tourism services did not
implement their initiative to create cluster organizations or after some time terminated the
organization's activities. Some of examples are: the Novohrad cluster, “Huculskad magistrala”
(the cluster of tourism on the territory of the Muranska planina National Park and Cierny Hron),
the Tatry cluster, the Tatry cluster of tourism of the Tatra region, etc. (Ministerstvo vystavby a
regionalneho rozvoja Slovenskej republiky, 2006). A more optimistic view of the issue is
represented by successful cluster organizations that cooperate on the territory of the Slovakia
and strive for the development of tourism in the regions of operation. Based on the data from
the Register of the Interest Associations of Legal Persons and the Non-governmental and
non-profit organizations Register (Ministry of Interior of the Slovak Republic, n.d.-a, n.d.-b),
there are 13 cluster organizations in Slovakia.

Initially, the successful trend of partnership of actors in the form of clusters was weakened
by the introduction of a legislative measure, which is characterized as a modern system of
tourism management (Zakon o podpore cestovného ruchu, 2010; Zakon ktorym sa meni a
doplfia zakon ¢. 91/2010 Z. z. o podpore cestovného ruchu v zneni neskorsich predpisov a
ktorym sa menia a doplfiaju niektoré zakony, 2018). This foreign-inspired destination
management platform is presented in the form of destination management organizations, the
creation of which leads to more efficient and professional work in the field of tourism. It is
important to remember that the cluster tourism organization and the destination
management organization are two different concepts. This fact is also perceived by our
requested members of cluster organizations. In the previous survey, 56.25% of respondents
said that there was a difference between the above concepts. Respondents had multiple
answers to the question and could indicate more than one option. The most frequently
declared differences of cluster organization over destination management organization are
creation of tourism marketing (26.42%), support of small and medium-sized enterprises
(22.64%), and organization of training courses (15.09%; Michalkova & Gall, 2021).

Currently, cluster tourism organizations are not as important on the territory of the Slovakia
as in the developed countries of Western Europe and the world. However, it is not excluded that
we could expect this phenomenon to spread in the future. Kubickové et al. (2016) argue that
clusters play a key role in national and regional development. Cluster identification has attracted
increasing attention from a variety of social areas, including regionalism, economic geography,
economic development, business management, etc. In recent decades, several articles on
clusters have spread, demonstrating the existence of various attempts to organize different
areas, concepts, and topics of cluster research in literature (Cruz & Teixeira, 2010; Lazzeretti et
al., 2014). In studies by world authors dealing with cluster identification (such as Bergman & Feser,
1999; Pavelkové et al., 2009; Roelandt & den Hertog, 1999; Stejskal et al., 2011; van den Heuvel et
al., 2010) different methodological approaches are used.

Cluster structures can be studied at three different levels of aggregation: micro-
environment (enterprise level)—identification of cooperation between enterprises, their
(main) suppliers, universities, and other related institutions; meso-environment (industry
level)—analyses for strategic advice on cluster competitiveness through the identification of
key knowledge, designs, and modernization of strategies; and macro-environment (national
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level)—network analysis cooperation in many sectors of the national economy (Roelandt &
den Hertog, 1999).

In practice, different combinations of approaches are most often applied for the
identification of cluster structures, combining the level of micro-environment and meso-
environment. In this way, cluster identification methods adapted to the specific conditions of the
country or region and the purpose of the research itself are created (Bergman & Feser, 1999).

Based on the study of the available literature, cluster identification methodology appear
as a complex research problems. Slovak experiences oriented toward cluster mapping are
relatively new and little researched. Although the research studies published so far by Slovak
authors (LouCanova & Zauskova, 2008; Potomova & Letkova, 2011) explain cluster
identification methods, they are not applied in practical terms, which means that it is not
possible to evaluate their real benefits or obstacles.

Due to the conflicting views of the authors on a single and unified definition of a cluster,
great differences arise in the application of tools and methods of cluster mapping. Many
industrial cluster mapping studies would benefit from a better balance between quantitative
and qualitative approaches. Since none of these approaches applied alone is likely to bring
the final results, with the right combination of individual methods (quantitative, qualitative,
and combined), it is possible to achieve a comprehensive mapping of tourism clusters and
evaluation in the form of proposals and measures.

3. Methodology

The object of the study is a region in the northern part of the Slovakia—Upper Povazie
region—which is one of the 21 tourism regions that were defined in 2004 in the territorial
planning document issued by the Ministry of Economy of the Slovak Republic (Ministerstvo
hospodérstva SR, odbor cestovného ruchu, 2005). Figure 1 illustrates the current state of
cluster organization membership, as well as their locations within the Slovakia. It is evident
that currently there is no cluster organization in the Upper PovaZie region. The geographical
area of the Upper Povazie region includes the districts of Povazska Bystrica, PUchov (except
the municipalities of Belusa, Mojtin, and Visolaje), Byt¢a, Cadca, Kysucké Nové Mesto, and
Zilina. Within the mentioned areas, we cooperated with the respondents representing
businesses and institutions that could form the membership base of a potential tourism
cluster in the Northern region.

The main aim of the present study is to use appropriate identification methods to map the
microeconomic environment of the selected tourism region and subsequent analysis to
evaluate the existing preconditions for successful and efficient operation of the tourism
cluster. As a basis for achieving the stated aim, we have set a research question (RQ) which is
the subject of verification of the results of our research: What is the current potential of the
cluster: the degree of fulfillment of the conditions for the functioning of the tourism cluster
expressed as a percentage in the Upper Povazie region?
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Figure 1. The location of the Upper Povazie region.
Note. Adapted from “Sectoral Tourism Concentration in the Context of the Regional Policy,” by A.
Michalkova, V. Kubickova, and J. Gall, 2020, Ekonomicky casopis, 68(10), p. 1114
(https://doi.org/10.31577/ekoncas.2020.10.07). In the public domain.

For a more detailed analysis, we have expanded the RQ by dividing it into two partial tasks:

e Task I: It will test the dependence between the individual input variables—determinants of
the Porter's Diamond model—which influence the cluster potential of the company
(institution) in the Upper Povazie region. At the level of significance (o = .05), we test the
following hypotheses (H):

— Ho: there is no dependence between the different variables, and
— Hi: there is a dependency between the different variables.

o Task II: At the selected level of significance (o = .05), it verifies the statistical significance
of the regression coefficients (localization coefficients in terms of sales LQr and
employment LQ;) referring to their role in determining the potential of the cluster:

— Ho: the localization coefficients LQr and LQz are not statistically significant, and
— Hi: the localization coefficients LQr and LQy are statistically significant.
To obtain a credible image in mapping the cluster potential, the sociological inquiry

method will be used in the form of a questionnaire. The questionnaire contains questions that
reflect the determinants of the Porter's Diamond model. To each factor in the individual
determinants of the Porter's Diamond model, the surveyed respondents assigned a rating
according to the provided Likert scale (1 to 4). The distribution of the questions answered by
the respondents reflects on the individual determinants of the Porter's Diamond model as
follows: factor conditions in the region, firm strategy, structure, and rivalry in the region,
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demand conditions, related and supporting industries in the region. We will calculate the
degree of fulfillment of the conditions for the functioning of the tourism cluster, expressed in
percentages, using a dataset of completed answers from survey respondents. The results
obtained will then be used as input data for the subsequent application of the Principal
Component Analysis (PCA).

The size of the sampled respondents is used to express the part of the population selected
for any given survey. A simple mathematical relationship is used to calculate the size of the
sample of the respondents (Mathews, 2010):

n=[Z22p01 - Pl (1

where n is sample size, Z is Z statistic for a level of confidence, p'is population proportion,
and € is margin of error.

To perform the calculation, we set the margin of errors (€ = 5%) or the maximum distance
of deviation from the actual value necessary for the correct estimation of the sample. The
confidence interval reveals how we can be sure that the population will choose the answer
within a certain range. For our confidence interval (95%), Z is equal to 1.96.

When classifying cluster potential (the degree of fulfillment of the conditions for the
functioning of the tourism cluster expressed as a percentage), we will follow the scale and
scoring standard of the determinants of the Porter’'s Diamond model according to Di and Li
(2016). The application of the PCA represents a link between qualitative data and quantitative
factors. PCA is a method of reducing dimensions that allows us to identify correlations and
formulas in a dataset so that they can be converted into a dataset with a significantly lower
dimension without losing any important information. The process of application of the PCA
presented involves several steps: calculating the (multidimensional) metallization or
correlation matrix of standardized quantities from the input data, calculating custom numbers
and custom vectors expressed by a forgery or correlation matrix, and generating major
components; each major component is a linear combination of optimally weighted original
variables (Stankovicova & Vojtkova, 2007).

This innovative approach maps the cluster potential of all the determinants of the
Diamond model, which is also supported by expert opinion. The result is a comprehensive
analysis and disclosure of the strengths and weaknesses of factors strengthening the
competitive advantage of the sector at a regional level.

In this research, methods that meet the regional level of study aggregation, as well as
available and high-quality statistical and qualitative data were applied. The result of these
steps is a broader research material for the analysis, evaluation, and derivation of the results
we have obtained.

4. Results and discussion

The first step included the application of the PCA method, which will evaluate the micro-
environment of the Upper Povazie region and its cluster potential. The PCA was preceded by
questionnaire survey, which was addressed to the respondents representing enterprises and
institutions that could form the membership base of a potential tourism cluster in the Upper
Povazie region. The actual selection of respondents is based on a study of available literature
and the concept that the structure of the tourism cluster consists of enterprises and institutions
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linked to a tourism product/service or a group of products/services (Pavelkova et al., 2009;
Solvell et al.,, 2003). Such enterprises and institutions are spatially concentrated (in our case
they are localized in the selected region) and display an internal configuration that generally
includes: a) a group of tourist attractions that attract the attention of tourism visitors; b)
enterprises providing tourism services—accommodation services, catering services, transport
services, information services, travel agency, and agency services; c) sectors providing support
to tourism services; d) institutions providing specialized qualifications, information, and human
capital; and e) municipalities and other regulatory bodies that have an impact on tourism
agglomerations. We surveyed a total of 375 enterprises and institutions. The return on
questionnaires is 55.47%, which represents 208 respondents. The established level of reliability
(95%) based on the calculation by the mathematical relation (Equation 1) represents the limit
value of 190 respondents, which we met with the obtained size of the sample of respondents.

In the introduction, we surveyed respondents' knowledge of the existence of tourism
clusters in the conditions of the Slovakia and the concept of a cluster. The results exceeded
our expectations. More than half of the respondents (59.62%) are aware of the existence of
tourism clusters and know what the term cluster means. Only 10.58% of the respondents do
not know the meaning of the term cluster and almost one third of the respondents (29.81%)
have no knowledge whatsoever of cluster activity.

In another question, we presented the basic definition of the cluster to respondents and
asked them to consider whether the tourism cluster would be beneficial to their region and
the development of tourism. The majority of respondents, more than two thirds (77.88%), are
inclined to say definitely yes and rather yes. None of the respondents chose the definitely not
option, which is a positive signal for this form of partnership between businesses and
institutions in the region under examination. However, a small percentage (4.81%) of the
respondents was also found not to consider clustering to be beneficial.

The distribution of the questions answered by the respondents using the Likert scale
(positive and negative responses) reflects the determinants of the Porter's Diamond model:
firm strategy, structure, and rivalry (SiaV), factor conditions ($2), demand conditions (DaDR),
and related and supporting industries (PaPOasSS). The calculated variables included in the
analysis exhibit a range of cluster potential for each examined determinant, with values
ranging from -100% to +100%.

The results present the current cluster potential in the Upper Povazie region:

e The availability of factor conditions reached a positive value of 25.38%, which represents
the second degree of fulfillment of conditions for the functioning of the tourism cluster.
The Upper Povazie region has an average level of specialized resources (human, material,
and capital resources, scientific and technical knowledge, or infrastructure) that are
necessary for the development of the tourism business environment;

e The determinant of firm strategy, structure, and rivalry in the region achieved a positive
value of 49.02%. Based on the available scale, it was assigned the second degree of
fulfillment of conditions. The results show that signs of mutual cooperation between
enterprises can be observed;

e The determinant of demand conditions recorded the worst results. With a negative value
of —0.29% we can assign it to the third degree of fulfillment of the conditions. There are
differences between the factors that fundamentally affect the functioning and processes
of the business environment in the region;
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e Related and supporting industries is the determinant with the second-best achieved result
of 26.15%. With its result, we rank it in the second degree of fulfillment of conditions for
the functioning of the tourism cluster. The results mean that the market position of local
suppliers, as well as their quality and level, is partially limited.

Part of the PCA is to determine whether there is dependence between the input
variables. By applying multiple regression analysis, we will not only test the dependence of
input variables, but also find out the significance between individual variables that affect
the cluster potential of companies (institutions) in the Upper PovaZie region. In addition to
the determinants of the Porter's Diamond model, we will use the calculated values of
localization coefficients LQ7 and LQz in the Upper PovaZie region as input variables.
Subsequently, we compile a multiple regression model of the influence of regressors
(Porter's Diamond determinants and values of localization coefficients) on the regressant
(cluster potential of the Upper PovaZie region). To estimate dependency, we designed a
linear model 1. In studying its statistical summary, we assessed the statistical significance
between the regressors and the regressant. The regressors of SiaV and LQz are statistically
insignificant and do not have a significant impact on the cluster potential of companies
(institutions) in the Upper PovaZzie region. Therefore, we modify the estimated model in
which we remove insignificant regressors. The new estimated linear model 2 has the
following shape:

UpperPovazie = Bo + Br$Z + B2DaDR + BxPaPOaSs + BsLQr + & ()

Table 1shows a statistical summary of model 2, based on which we can verify the statistical
significance of regression model 2 at the level of significance (o = .05) and the contribution
of the explanatory variables. To test the significance of multiple regression model 2, it is
necessary to use a global test that examines whether all independent variables of regression
coefficients are equal to zero (Ho: 87 = B2 = B3 = B4 = 0), compared to the alternative hypothesis
(Hs: at least one regression coefficient B¢ # 0). To test the veracity of the null hypothesis, we
conducted an F-test of the statistical significance of the model, which requires a scatter
analysis for the regression model shown in Table 2.

Table 1. Model 2 parameter estimation

Min 1Q Median 3Q Max
-10.04 -3.32 -0.16 3.10 9.97
Estimate Std. Error t value Pr(>[t)
(Intercept) -40.40 7.48 -5.39 1.88e-07 xHK
4 -0.17 0.03 -5.25 3.66e-07
DaDR 1.08 0.06 16.50 < 2e-16 Frx
PaPOaSSs -0.30 0.14 -2.08 0.03 *
LQ: 0.35 0.13 2.67 0.00 *x

Note. *p < .05; **p < .01; ***p < .007; these codes indicate how certain we can be that the coefficient has
an impact on the dependent variable; The 1Q and 3Q values are the points that mark the first and third
quartiles of all the sorted residual values; The Pr(>[t|) column represents the p-value associated with the
value in the t value column; Residual standard error: 4.33 on 203 degrees of freedom; Multiple R? = .72;
Adjusted R? = .71; F-statistic = 133.3*and 203 DF, p-value < 2.2e-16.
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Table 2. ANOVA scatter analysis

Sum

df of Squares Mean Square F Significance F
Regression 4 10,039.49 2,509.87 133.30 1.2075E-55
Residual 203 3,822.10 18.82
Total 207 13,861.59

From the data in Table 2, we can find that the value of the calculated Fis 133.30. The critical
value Fogs at the significance level (a = .05) with four degrees of freedom in the numerator
and 203 degrees of freedom in the denominator is 3.42. Comparison of £ values shows that
it is necessary to accept the alternative hypothesis Hi;, which means that not all regression
coefficients are equal to zero. This means that the significant impact of multiple regression
model 2 occurs in the dependent variables. At the level of significance (o = .05), regression
model 2 is statistically significant.

The adjusted coefficient of determination (Adjusted R?) has a value of .72, which means
that regression model 2, and thus the regressors, explain 72% of the cluster potential in the
Upper Povazie region; the rest is influenced by other factors and the random component. A
correlation matrix was used in the next step to determine the dependency between variables.
The correlation coefficients between the variables (Table 3) clearly showed that the
explanatory variables are interdependent.

The results show that there

Table 3. Correlation matrix of variables—numerical interpretation is a very strong positive

L4 DaDR PaPOass LO: correlation between variables.
4 1 We are interested in whether
DaDR 0.89 1 the correlation coefficients of
PaPOaSS 0.94 0.88 1

the variables are statistically
significant. Due to the high
p-value, the test of variables at
the level of significance (a = .05), we reject the Hp and accept the alternative hypothesis H;, since at
the selected level of significance (o = .05) we confirmed the dependence between the variables.
Due to the existence of strong relationships between pairs of variables, we apply PCA, which
will create new linear independent variables—principal components (PC). Table 4 shows that the
PC1 explains 91.31% of the total variability and therefore can be considered the most significant.
The PC2 explains 4.91%, the PC3 2.38%, and the PC4 1.40% of the total variability. In practice,
several rules are used to determine the optimal number of components. Kaiser's rule
recommends using PCs whose values are greater than one. The second rule recommends using
the PCs that together explain at least 70% to 90% of the total variability (Stankovicova &
Vojtkova, 2007). It follows that only the PC1is sufficient to explain the original variables. However,
we will also take the PC2, so that the two of them together explain 96.21% of the total variability.

LO: 0.88 0.81 0.91 1

Table 4. Output of the PCA

PC1 PC2 PC3 PC4
Variance 3.65 0.20 0.10 0.06
Standard deviation 1.91 0.44 0.31 0.24
Proportion of Variance 0.91 0.05 0.02 0.01
Cumulative Proportion 0.91 0.96 0.99 1.00
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The following Table 5 shows the
coefficients of the eigenvectors. Each  Table 5. Coefficients of eigenvectors of variables

principal component can be expressed PC1 PC2 PC3 PC4
as a linear combination of the original ~ $Z 051 -0.08 061 -0.60
variables. From Table 5 we can identify ~ DaDR 049 -072 -0.50 001
the strengths and weaknesses of the ~ F2POass 052 on 0.36 0.78
LO: 0.49 0.68 -0.50 -0.19

variables analyzed (positive value shows
above-average clustering potential
and negative value below-average clustering potential). The PC1 is the solution of our study,
as the other PCs have less or statistically insignificant information (explaining the small
dispersion range of the input data) about the variability of variables in the Upper PovaZie
region. Based on the calculations and results from Table 5, the following Equation 3 can be
determined, according to which the value of component Y; for tourism in the Upper PovaZie
region can be calculated:

Y; = 0.508-S7 + 0.490-DaDR + 0.511-PaPOass + 0.491-LQr 3)

This mathematical relationship can be called the cluster potential equation, as it contains
the exact weights of individual input variables, which affect the cluster potential and
competitive capabilities of the Upper Povazie region. The applied PCA shows that the factors
of the determinants of the Porter’s Diamond model create the conditions for the functioning
of a potential cluster in the Upper PovaZie region at an average level. With this step, the
research part of the study is at a stage where it would be appropriate to supplement the circle
of cooperating enterprises (institutions) as potential cluster members who have expressed an
interest in forming a cluster organization in the region under review. One of the results would
be a cluster map that graphically expressed the significant flows of material, products,
knowledge, and innovation in the cluster between companies (production, procurement, and
sales). This method makes it possible to present the interrelations between individual entities.
Its task is to deeply identify and understand the profile and economy of a potential cluster
and to establish the next direction of our research.

5. Conclusion

The results of the survey serve as an input database for the application of the PCA method,
which revealed the current cluster potential in the Upper Povazie region. The applied analysis
shows that the potential pillars for the creation of the tourism cluster in the Upper PovaZzie
region are the determinants of firm strategy, structure, and rivalry in the region, related and
supporting industries, and factor conditions. The results show that the examined determinant
factors create conditions for the functioning of a potential cluster in the region at an average
level. Analysis of the PCs helped us reveal significantly remote values, which we excluded from
further analyses. Instead of the original variables, we obtained a smaller number of new
variables (PCs), from which, by identifying the strengths and weaknesses of the analyzed
variables, we obtained a cluster potential equation. The equation allows input data to
determine how well individual variables contribute to the resulting value of cluster potential
and competitiveness of the Upper Povazie region. The PCA results in four variables that affect
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the potential of the cluster in the Upper PovaZie region: related and supporting industries,
factor conditions, localization coefficients in terms of sales, and demand conditions.

The main limitation for authors who will deal in the future with the issues under
investigation contained in this study is the problem with the availability of statistical data. In
the case of application of cluster mapping methods, it is necessary to prepare datasets and
aggregated data to the level of regions on its own account. The second limitation is the
provision of representative empirical data for the application of the analysis, and subsequent
more detailed analysis requiring basic knowledge of stochastic methods. The need to combine
quantitative methods of identifying tourism clusters with qualitative methods also stems from
a substantial deficiency, which is the ambiguity of the results. The results of quantitative
methods are expressed in numerical terms, which must be interpreted by experts or local
actors and enriched with their subjective assumptions and opinions.

Based on a study of the available literature dealing with cluster issues, we designed and
applied an algorithm to identify and analyze the tourism cluster in the region. It is a multi-stage
identification of tourism clusters, which determines the sequence of individual follow-up steps to
identify sources, data, and knowledge of potential clusters in tourism regions and to map them
thoroughly. In the scientific research environment (but also in practice), this algorithm is applicable
to all sectors of the national economy. After entering the values of standardized quantities into
the cluster potential equation obtained by us in the Upper PovaZie region, it is possible to obtain
the values of the main components as further observations that can be applied to new analyses
(for example, modeling predictions of cluster potential development using a multiple regression
model). The creation of the cluster potential equation in the Upper PovaZzie region is applicable
to all Slovak tourism regions. Based on the analysis of the potential of the cluster in the Upper
PovaZzie region, it is possible to apply other methods to identify the tourism cluster by local actors.
The benefit is to provide feedback to the coordinators of the tourism cluster and the member
companies (institutions) that participated in our survey.
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