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Abstract: Show caves represent significant geotourism sites that provide significant revenue
sources, particularly in developing economies. Simultaneously, their fragile underground
ecosystems offer unique opportunities for nature conservation, environmental education,
and sustainable tourism practices. Slovak and Czech show caves share a common history
regarding accessibility, protection, and management. However, the division of Czechoslo-
vakia in 1993 introduced substantial differences in the administration of these sites. Altho-
ugh national organizations with similar principles manage show caves in both countries,
a comparative analysis reveals notable differences in visit rates and attractiveness. This
study applies a methodological framework combining comparative analysis and a scoring
system based on five physical-geographical and five human-geographical attributes to eva-
luate the attractiveness of caves. The analysis included correlation methods and Likert
scale-based point assessments.. The findings indicate that Czechia shows higher absolute
visit rates, lower average entrance fees, and better infrastructure. Slovakia, however,
achieves higher relative visit rates per 1,000 inhabitants or tourists and offers unique sites
SUch as the Ochtinska Aragonite Cave and Demdnova Cave of Liberty. The COVID-19 pan-
demic significantly impacted visit rates in both countries, with Czech cave tourism recove-
ring more rapidly. Results emphasize the necessity for effective marketing, sustainable ma-
nagement, and infrastructure investments to enhance attractiveness of caves and their eco-
nomic viability as tourist destinations.
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Introduction

Caves as noteworthy geo-localities play a significant role in the tourism industry and have
not inconsiderable economic value. According to the research of Zielinski et al. (2022) their
operation is not demanding for capital investment nor for labour force, but in the event
of successful development this type of tourism can bring marked economic returns. In line
with Chiarini et al. (2022) caves rank among the most visited natural attractions in the world,
drawing in yearly over 70 million visitors to more than 1200 caves around the globe. These
natural systems generate financial income of up to 800 million EUR and create more than
25 000 direct jobs. Cigna (2016) emphasizes that thanks to caves and their surrounding infras-
tructure, there is revenue for close to 100 million people. Cave tourism is a significant part
of the economy in Czechia and in Slovakia as well, where it contributes to the development of
local communities and supports employment in areas of high potential for natural and cultural
inheritance.

Caves began to be accessible to tourists more than 400 years ago (Cigna and Forti 2013).
According to Chiarini et al. (2022), although Slovakia and Czechia assume lower positions on
the global rankings of show caves, the volume of caves in relation to the size of the countries
ranks them closer to the top of the list. Slovakia, while it rates among the smaller countries
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of Europe, has within its territory more that 8000 examined caves (data from 2024). From this,
18 caves are show caves (Gessert et al. 2018), while the karst areas cover a surface of 2 700
km?, which represents roughly 5,5% of the territory of Slovakia. In Czechia, where karst areas
account for less than 1% of the total surface area (Hromas and Bilkova 1998), there can be
found 4 000 caves and chasms, from which there are 14 show caves. Despite the many common
characteristics of these central european countries, there are differences in both the operating
and management of these show caves. In Slovakia and Czechia the caves are administrated by
independent organizations — Slovak Caves Administration (SCA) and the Cave Administration
of the Czech Republic (CACR), which also ensure monitoring of the visitors. These organiza-
tions regularly publish visitor reports on their official web pages (www.ssj.sk, www.cave.cz)
and in specialized publications, such as the periodicals Aragonit and Rocenky Spravy ceskych
Jjeskyn. Published within these materials are concrete data concerning number of visitors,
as well as partial analyses, which are documented in our literature review. The monitoring is
mainly focused on aspects of touristic maintainability and cave protection, while the experts,
such as Bella (2012) and the annual reports of SCA and CACR, are devoted to assessing
the impact of tourism on these fragile natural systems.

In various countries, much research and study has been focused on the relationship between
number of visitors to the caves and factors such as microclimate, CO, concentration and micro-
biological life (e.g. Lifian et al. 2009, de Freitas 2010, Lang et al. 2015), as well as the satisfaction
of visitors to the touristic attractions (Shoval and Raveh 2003, Boci¢ et al. 2006, Nowacki
2013). The concept of environmental carrying capacity sustainability, or perhaps the sustaina-
bility of the caves has been a long term subject of monitoring in professional literature (Amavis
etal. 1974, Aley 1976, Brucker 1976, van Cleave 1976, Forssell 1977, Middaugh 1977, Hup-
pert et al. 1993). Within the framework of the problematic is research for optimalization
of visitor traffic and efforts to minimize the negative environmental impacts, which could thre-
aten the long term sustainability of the caves as a tourist attraction. The aim is to achieve
a balance between access to these natural systems and their protection, in order for them
to also be preserved for the next generation.

Caves as a natural phenomenon are characterized by their diversity from the viewpoint
of geographical positioning, the character and reasons for their protection, which is reflected
in their popularity. This variability often depends on the geologic conditions (Kim et al. 2008,
Telbisz and Mari 2020), infrastructure and accessibility (Anti¢ et al. 2022), cultural and histo-
rical factors (Barbero-Barrera et al. 2014) or marketing strategies (Cigna and Forti 2013).
These factors, influencing the popularity of the caves, play a key role in what the visitors
decide. According to Gessert et al. (2018) a whole range of factors exist, which have varied
importance for various groups or individual visitors. Amongst the most important factors is
the positioning of the cave, accessibility of its entrance, the entrance fee, how rare the cave
decorations are, its proximity to other tourist attractions, such as waterparks, ski centers
or cultural sites.

Destination management plays an essential role in effectively running a tourist site and
ensuring its long term sustainability. According to Ritchie and Crouch (2003), a strategic ma-
naging of destinations necessary to raise the competitiveness and attractiveness of a touristic
location, while key factors include infrastructure quality, marketing strategies and visitor ma-
nagement. Also important is the destination image, which includes the impressions and thou-
ghts, beliefs and experiences which overlap or connect in parallel with other emotional expe-
riences of tourists, including their feelings (Lai and Li 2016), where various pieces of research
are oriented toward evaluating the satisfaction of the visitors with cave marketing or a marke-
ting mix (Paniandi et al. 2018). An interesting situation occurs when comparing various caves
of various countries, where they take into consideration factors such as the development level
of the tourism industry, political stability of the country, climate conditions, the quality
of services on offer, or energy expenses. In this context, the attractiveness of the cave can
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markedly differ for tourists as related to the wider factors which subsequently influence
the number visits and significance, within the framework of what is on offer for tourists
of given countries. Comparing attractivity and number of cave visits in Slovakia and Czechia
it is especially relevant, because both countries share many common factors, a similar tourist
trade, infrastructure and climatic conditions. Despite this, their destination image is seen diffe-
rently abroad (Ooi 2004).

The overall number of visits to show caves in countries studied moves between 600 000 and
800 000 visitors. There was a marked drop in visits during the pandemic. According to the data
from the Slovak Caves Administration (SCA) and the Cave Administration of the Czech
Republic (CACR) from 2024, the number of visitors is gradually returning to an upward tra-
jectory, but Slovakia currently is far from reaching its pre-pandemic levels. This trend indica-
tes the gradual renewal of tourism in the caves, and at the same time the long term impact
caused by the pandemic for tourism, especially in the context of visiting natural attractions.

Apart from shocks, such as economic crises, pandemic sickness or environmental catastro-
phe, which have marked impact on destinations and the number of visitors. The COVID-19
pandemic showed the vulnerability of tourism destinations, when the drop in visitor numbers
in 2020 reached historic low levels (Gossling et al. 2020). According to Prideaux et al. (2020)
the key measures for easing the impact are a diversity of offer, increasing digitalization and
adapting to new preferences of tourists, and also many lessons stemming from the pandemic
which may be applicable for resolving climate change or transforming the global economy
to carbon neutrality. Unexpected events are quite complex, unforeseeable, and perhaps by de-
finition unmanageable, and therefore according to Aldao et al. (2022) the interested parties
in the destination (destination stakeholders) could draw from the knowledge of the brakes and
catalyst factors identified during the COVID-19 outbreak, to be better adjusted for the next
sanitary crisis and other disruptive occurrences affecting tourism. Regarding the resilience
of the travel industry according to Butler (2018), it is key to implement adaptive strategies,
such as flexible management, developing sustainable forms of tourism, which in the case
of show caves such measures could include for example introducing innovative sightseeing
routes, developing virtual tours or investing in infrastructure, which would improve accessibi-
lity and safety of the visitor. Itis also important to monitor the environmental and social impact
of tourism on the destination (Hall et al. 2015). For effective management of visitors, methods
must be employed such as regular monitoring, reservation systems, and diversification of the offer
based on seasonal trends (Brouder and Eriksson 2013), and these challenges of strategic plan-
ning also stimulate areas of the tourist trade, so that they keep adapting and are able to react
to the changing contexts with the aim to preserve or even improve performance in areas such
as competitive tourism (Hartman 2016).

The aim of the study submitted is to identify and analyze factors influencing visitor
numbers and attractiveness of the show caves in both countries. We assess the marketing stra-
tegies, infrastructural and environmental measures, which may fundamentally affect an incre-
ase in attractiveness of the Kkarst territories of Slovakia and Czechia. Emphasis is placed
on identifying the most effective approaches, which support the visitor numbers, but at the same
time respect the principles of sustainability and protection of a natural inheritance. Findings
lean toward a better understanding of the role of caves in the tourism industry, not only as
tourist attractions, but also as bearers of cultural and natural heritage with the potential to sup-
port the local economy and raise environmental awareness.

The first section of the study is focused on the evolution of visitor numbers in the years
1991 - 2023, with emphasis on the influence of significant historical milestones, such as entry
to the European Union and NATO, the global economic crisis and the COVID-19 pandemic.
This comparative analysis may indicate reasons of very changeable dynamics and its un-
derstanding may aid in stabilizing or rationally managing visitor numbers in the future. Results
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may contribute to sustainable development of the tourism trade, which is key for preserving cul-
tural heritage sites such as caves. The second section of the study presents research in the degree
of attractiveness of show caves, where chosen attributes are analyzed affecting the popularity
of individual localities. Utilizing such criteria in a study offers a deeper analysis of differences
and similarities between Czech and Slovak caves and their potential to influence the popularity
of individual caves.

Data and methodology

The research area was the Central European countries of Slovakia and the Czechia, which
were created in 1993 by the division of the former Czechoslovak Federal Republic by mutual
agreement. These countries are close to each other not only historically and geographically,
but also within their systems of state and public administration. Significant similarities are also
evident in the management of show caves, which provides a suitable basis for comparative
analysis. The geographical and cultural proximity of Slovakia and Czechia makes a compari-
son of the visitor numbers and attractiveness of caves in both countries justified and beneficial.
This analysis can provide useful insights for more effective development of tourism potential
in karst areas. Moreover, the comparative approach allows not only the identification
of common trends but also specific characteristics that can be used to improve planning and
sustainable tourism development.

In the initial phase of the research, we compiled a database of visitor numbers to show
caves from both countries. We tracked the evolution of visitation from 1991 to 2023, with data
obtained from public data published in the journal Aragonit (Nudzikova 2001, 2002, 2003a,
2003b, 2009, 2014) and the SCA website, and directly provided by the CACR. Data on visita-
tion to Czech caves as of 2023 have not yet been officially published, but a summary value
was available through public media, such as Hradil (2024). Only show caves under the mana-
gement of state organisations were included in the research. This selection was chosen due
to the reliable availability of visitor data, which allows for a consistent comparison across both
countries.

The selection of criteria or attributes that influence tourism attractiveness and annual visitor
numbers has been supported by studies such as Gearing et al. (1974), Mariot (1983), Gessert
et al. (2018), Mitra (2020), Kim et al. (2020) and Anti¢ et al. (2022). In Slovakia, the issue
of attractiveness has been addressed by authors such as Rybar (2010), Rybar, Balaz and Strba
(2010), and Strba and Rybar (2015). Gearing et al. (1974) identified five main categories of
attributes influencing the attractiveness of tourist destinations: (1) natural factors, (2) social
factors, (3) historical factors, (4) recreational and shopping facilities, and (5) infrastructure,
dining and accommodation.

We assessed attractiveness based on five physical-geographic and five human-geographic
attributes. These may consciously or unconsciously influence potential cave visitors. To de-
termine the level of attractiveness, we used (1) distance from a city with more than 50,000
inhabitants, (2) distance from Road 1. class, (3) additional tourism amenities of the region,
(4) distance of the cave entrance from the parking lot, (5) height difference between the cave
entrance and the parking lot, (6) type of trail in the cave (man-made/natural/partial), (7) length
of the tour route in the cave, (8) entrance fee to the cave, (9) decoration, and (10) specificity
of the tour route.

According to a study by McDonald et al. (2009), the position of a major urban centre stron-
gly influences the popularity of show caves. Caves that are located more than 80 km from
larger cities show lower popularity compared to those located near larger urban centres.
Examples are the Ochtinska Aragonite Cave and the Spi¢ak caves, which are more distant from
major cities, compared to the more popular Punkevni or Belianska caves, which are only about
30 km from major urban agglomerations. Similarly, the distance from major transportation
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routes has a significant impact on the number of visitors to tourist destinations, including
caves. The accessibility and quality of transport infrastructure directly influence the attracti-
veness of a destination and the number of visitors (Ouariti and Jebrane 2020). According
to Gunn (1979), and Popesku and Pavlovi¢ (2013), transportation is a key factor in tourism
development, with proximity to major roadways, rail lines, and the availability of public tran-
sportation contributing significantly to increased visitation. In addition, Darcy et al. (2010)
pointed out that the availability of transport, including quality road links, plays a key role
in facilitating visits for a wider range of tourists. Complementary attractions play a key role
in enhancing the attractiveness of regions (Swarbrooke and Page 2012), thus supporting ove-
rall visitation, including caves. In areas where natural and recreational attractions are com-
bined, tourists are significantly more likely to visit multiple sites during a single trip. This
approach leads to a synergistic effect that positively influences tourism in the area (Popesku
and Pavlovi¢ 2013, Lobo and Santos 2022a). Distance from the parking lot or elevation affects
visitor comfort and may discourage a certain portion of potential visitors, such as seniors, per-
sons with disabilities, or parents with young children (Constantin et al. 2021). According
to research (Garofano and Govoni 2012, Lobo and Santos 2022b), it seems that the type
of walkway in a cave can also significantly affect its attractiveness and visitation. Factors such
as trail surface and difficulty, physical accessibility, aesthetic and experiential effects, and sa-
fety of the tour are of key importance for tourists. The length of the tour route in a cave is
an important factor influencing the attractiveness and visitation of a cave, but the effect can
vary depending on visitor preferences, type of visitor, and type of cave. We also find differen-
ces among the caves we studied. The most popular Punkevni Cave in Czechia offers several
possibilities of sightseeing routes with a total length of over a kilometer. The same is true
in Slovakia in the Deminovska Cave of Liberty. However, the Deménovska Ice Cave
or the Konépruska Cave are also popular, which offer shorter sightseeing routes but are dis-
tinguished by their specific karst decorations. Another factor influencing the attractiveness and
visitation of caves is the price of admission. Economic models of tourism often show that
the price must be commensurate with the perceived benefits in order to maximise visitation
(Candelaetal. 2012, Tribe 2020, Sharpley 2020). For unique caves with rare karst phenomena,
demand is less elastic when visitors are willing to pay a higher price, but for less unique caves,
demand is more elastic, and a higher price may deter tourists, especially families or school
groups. Karst decoration and its aesthetics, uniqueness and its lighting are often the main rea-
sons why visitors prefer a particular cave (Gunn 2004, Hall and Page 2009, Anti¢ et al. 2022).
The specificity of the tour route, such as boating, adrenaline elements (e.g. rope bridges, clim-
bing or abseiling), or innovative forms of tours (virtual or interactive tours), can significantly
influence the attractiveness of a cave and its visitation which adds to its value relative to tra-
ditional tours (Hamilton-Smith 2003, Hall and Page 2009, Lobo and Santos 2022b).

We used a five-point Likert scale with scores ranging from 0 to 4 to assess attractiveness.
Table 1 presents the point scale according to which we assigned values determining the level
of attractiveness of each cave. The intervals for some attributes were chosen unevenly to hig-
hlight details in lower e.g. price categories or lower parking distance from the cave entrance.
For higher price entry or greater distance, we used wider intervals to reflect the smaller number
of caves in these categories. We set the rating of the region's additional amenities and
the specificity of the tour route according to the degree of importance. We assigned (0 points)
to a region's complementary tourism amenity rating if the cave is located in a region where
basic tourism amenities are absent and the cave is significantly distant from the country's major
tourism centers; (1 point) if the cave is more than 100 km from major tourism centers and
the region has a very low proportion of overnight stays; (2 points) if the cave is within 80 km
of major tourism centers and the region has a low proportion of overnight stays; (3 points)
if it is within 60 km of major tourism centres and the region has a higher proportion of over-
night stays; (4 points) if it is within 10 km of major tourism centres and the region has a high

- 144 -



proportion of overnight stays. For tour route specificity, we assigned (0 points) if it has none
of the mentioned parameters; (1 point) if it has a reservation system or a choice of multiple
tour routes or an unlit route or an underground cruise; (2 points) if a combination of the two
occurred: reservation system and choice of tour routes, reservation system and cruise, reserva-
tion system and unlit route, choice of tour routes and cruise, choice of tour routes and unlit
route, cruise and unlit route; (3 points) if a combination of three has occurred: reservation
system and selection of sightseeing routes and cruise, reservation system and cruise and unlit
route, selection of sightseeing routes and cruise and unlit route, reservation system and se-
lection of sightseeing routes and unlit route, reservation system and selection of sightseeing
routes and unlit route; (4 points) if it has all four parameters.

The most attractive cave is considered to be the cave with the highest score, while the cave
with the lowest score is considered to be the least attractive. A cave could achieve a maximum
score of 40 if it met all the attributes assessed with the highest possible score. This maximum
reflects not only the attractiveness to tourists, but also the overall complexity of the experience
and infrastructure offered by the cave. In our research, the maximum level of attractiveness
achieved a rating of 28 points, with a minimum level of 18 points. Within the range of these
scores, we determined the basic levels of attractiveness as follows: very high level of attracti-
veness for scores between 28 and 26 points, high level of attractiveness for scores between
25 and 23 points, and low level of attractiveness for scores between 22 and 20 points, and
the lowest level of attractiveness for scores less than 20 points.

Tab. 1. The scores given in terms of the level of attractiveness of the show caves

Number Human-geographical attributes Physical-geographical attributes
::)ints Distance from a Distance from  Admission to| Distance of the Height difference be- Trail type = Length of the
city with 50 000 1stclassroads the cave |entrance from the tween entrance and hiking trail in
inhabitants (km) (km) (Euro) parking lot (km)  the parking lot (m) the cave (km)
0 more than 80 =~ more than 27 more than 25| more than 3.5 more than 240 artificial 0.0-0.2
1 61-80 21-27 18-24 27-35 181-230 - 03-05
2 41-60 14-20 12-17 18-26 121-180 partial 06-1.0
3 21-40 7-13 6-11 09-17 61-120 - 1.1-16
4 0-20 0-6 0-5 0.0-038 0-60 natural 1.7-23

Show caves in Slovakia and Czechia in an overview
Show caves in Slovakia

Since 1970, the Slovak Caves Administration (SCA) has been managing and improving
the show caves of Slovakia, which has gone through turbulent periods during its existence.
In the period 1981-1990 it underwent a loss of its identity and even in the period 2000-2004
it temporarily lost its name and functioned as part of the State Nature Conservation Centre
(Zuskin 2021). The SCA builds and maintains the entrance areas and their technical facilities,
provides guiding activities, carries out monitoring, documentation and research of the caves,
protection and maintenance of the caves themselves, and educates the public through various
programs and varied forms of environmental education.

The area of karst territories in Slovakia is approximately 2 700 km?, in which there are
more than 8 000 caves. The most important karst areas include the Slovak Karst, the Spis-
Gemer Karst, the Low Tatras, the Belianske Tatras, the Greater Fatra and the Kozie chrbty
Mts. There are currently 13 caves in the SCA administration (Table 2).
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Tab. 2. Basic data on caves in the SCA administration

No. Cave name Area Length (m) Tourist path  Year of UNESCO
(m) the opening  location

1. Belianska Cave Belianske Tatras 3829 1370 1882 No

2. Brestovska Cave Western Tatras 1890 217 2016 No

3. Bystrianska Cave Low Tatras 3531 580 1968 No

4. Demanovska Cave of Liberty Low Tatras 11117 1150/2 150 1924 No

5. Deménovska Ice Cave Low Tatras 2445 650 1847 No

6. Dobsinska Ice Cave Slovak Paradise 1491 515 1871 Yes

7. Domica Cave Slovak Karst 5368 780/930 1932 Yes

8. Driny Cave Little Carpathians 680 450 1935 No

9. Gombasecka Cave Slovak Karst 3057 285 1955 Yes

10. Harmanecka Cave Great Fatra 3123 1020 1950 No

11. Jasovska Cave Slovak Karst 2811 720 1846 Yes

12. Ochtinsk& Aragonite Cave Slovak Ore Mountains 585 300 1982 Yes

13. Vazecka Cave Low Tatras 530 235 1934 No

Source: SCA (2024)

Caves differ from each other by the location, type or character of a natural feature of the cave.
Belianska Cave is the only one in the High Tatras and is one of the first electrically illuminated
caves in Europe (Svecova 2017). Brestovska Cave is the last cave to be opened in 2016 and is
exceptional in the way it is opened, as there is no artificial lighting in the cave. Visitors will
therefore experience the tour with a helmet and headlamp in small groups (max. 15 people),
so this cave does not even have the prerequisites for massive attendance. Bystrianska Cave is
typical for its specific rock formations and sinter forms such as curtains, waterfalls and stalacti-
tes. Deménovska Cave of Liberty is one of the most visited caves, it has two circular routes
in massive passages, halls and domes (short and long), which attract more adventurous visitors
(Bella 2011). The Deménovska Ice Cave has been widely visited in the past due to its rich ice
decorations. Unfortunately, this decoration is how a thing of the past due to weak winters and
warming temperatures. The only show cave that currently has ice decorations is the Dobsinska
Ice Cave, which is also one of the largest ice caves in Europe. In addition to floor ice almost
25 m thick, there are richly decorated halls with ice stalagmites, stalactites and waterfalls (SCA
2024). The only show cave in western Slovakia is Driny Cave, a predominantly fissure area
with sinter fill (Bizubova et al. 2011). There are 3 show caves in the Slovak Karst. Domica
Cave, on the south-western edge of Silicka planina, is flowed by the underground watercourse
Styx, on which, under favourable natural conditions, 140 m long cruises are offered to tourists.
In the Gombasecka Cave, on the same plateau, the very fragile and long sinter straws, which
reach up to 3 metres in places, are considered to be a special feature (Jakal et al. 2005). Jasovska
Cave is an important roosting site for bats in Slovakia, where up to 19 species usually hibernate.
A large part of the halls is richly decorated with sinter decoration. Near Roznava in the Slovak
Ore Mountains, it is possible to visit the unique Ochtinska Aragonite Cave. There are three
generations of aragonite in the cave, the most visually attractive being that which forms long
needles, spiral and curved helictites that form bush-like formations. Harmanecka Cave is typi-
cal of the ceilings, which are covered with white soft sinters containing 40-80% water. It can
be found in the central part of Slovakia near the regional seat of Banska Bystrica. The well-
accessible Vazecka Cave is an important palacontological site where the remains of the cave
bear, which lived here during the Ice Age, have been found (Bella 2011).

All of the above-mentioned caves are national natural monuments. In 1995, the caves
of the Slovak and Aggtelek Karst were included in the UNESCO World Heritage List. Domica
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Cave, Gombasecka Cave, Ochtinska Aragonite Cave, Jasovska Cave and in 2000 Dobsinska
Ice Cave were added to these caves. In addition to these caves, other sites in Slovakia have
also been included in the UNESCO list, such as Drienovska Cave, Krasnohorska Cave, Hru-
Sovska Cave, Snezna diera Cave, Zvoniva jama Cave, Obrovska Abyss and Diviacia Abyss.

The SCA manages a total of 13 caves, the other 5 belong to the so-called privately show
caves, i.e. they are operated by private providers on the basis of a lease agreement (fig. 1).
These are the Dead Bats Cave, StaniSovska Cave, Bojnicka Castle Cave, Bad Hole Cave and
Krasnohorska Cave.

Show caves in Czechia

The care, protection and operation of caves in Czechia is overseen by the Cave Administra-
tion of the Czech Republic (CACR). The Czech Cave Administration was established in 2006
as a state contributory organisation, which includes 14 show caves (tab. 3). The Cave Admi-
nistration of the Czech Republic ensures the operation of show caves and the access to under-
ground spaces. Its main purpose is the protection and care of underground spaces. It also ex-
tends its professional activities in the sphere of exploration, research, karst protection and do-
cumentation of caves or other underground spaces. Although the karst areas in Czechia do not
occupy such a large part, there are many important and interesting karst formations and caves,
more than 3000 caves in total. The most developed karst area is the Moravian Karst, which
lies north of Brno. There are more than 1 100 caves and karst phenomena. Other karst areas
include the Bohemian Karst, Jesenicky kras, Krkono$e Karst, Mladeésky kras, Javori¢sky kras,
Hranicky kras and others (CACR 2024).

Tab. 3. Basic data on show caves in the CACR administration

No. Cave name Area Length Tourist path  Yearof =~ UNESCO location
(m) (m) the opening
1. Bozkov dolomite caves  Giant Mountains 1060 400 1969 No
2. Konéprus Caves Bohemian Karst 2050 620 1959 No
3. Chynov Cave Bohemian-Moravian Highlands 1 400 260 1865 No
4. Cave at Turold Pavlov Hills 1650 280 1958 As a part of the site
5. ZbraSov Aragonite Caves Hostyn-Vsetin Highlands 1240 375 1926 No
6. Javofi¢ Cave Bouzov Highlands 4000 360/790 1938 No
7. Punkva Caves Moravian Karst 4750  1100/1 250 1914 No
8. Milade¢ Cave Bouzov Highlands 1250 400 1911 No
9. Balcarka Cave Moravian Karst 1150 720 1925 No
10. Sloupsko-Sostva caves Moravian Karst 4890 1 338?1/9%00/ 1890 No
11. Catherine's Cave Moravian Karst 950 580 1910 No
12. Caves Vypustek Moravian Karst 2500 600/690 2008 No
13. Caves on Pomezi Hornolipovska Highlands 1320 390 1938 No
14. Cave on Spicak Supikovice Upland 410 220 1885 No

Source: CACR (2024)

The Chynov Cave was opened to the public in 1868 and is considered the first cave
in Czechia. The dominant feature of the cave is the variously-coloured decoration (yellow,
ochre, grey-white, brown-red) and the spaces flowing through an active watercourse. Bozkovské
dolomite caves are the longest dolomite caves in the republic. The dominant feature of the caves
is the largest underground lake with an area of 24x14 m and distinctive sinter decoration (Si-
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rova and Sir 2021). The Zbrasov aragonite caves are characterised by a significant accumula-
tion of CO2 in their spaces. This has necessitated the construction of equipment that monitors
and automatically extracts elevated carbon dioxide concentrations from the viewing route.
Aragonite with its various needle-like forms, forms a unique decoration. The temperature is
significantly higher than elsewhere (14°C) (Simeckova 2006). The symbol of the most exten-
sive Czech cave system of the Konéprus Caves is the stalagmite Mohyla, which is considered
to be the largest stalagmite in Czechia. It reaches a height of 7 m and at the starting point
it reaches a diameter of up to 10 m. There is also the world unique so-called Konéprus rosettes,
containing milk-coloured opal. These rosettes are more than 1.5 million years old. The caves
of Na Pomezi are characterised by narrow, sometimes high passages and domes, where
the highest dome reaches a height of 25 m. In the cave there are rich stalactite decorations,
sinter straws, cascades, curtains, stalagmites and stalagtites. Characteristic are the large
stalactites, which are heart-shaped. North of Jesenik is the Na Spicak cave, the oldest do-
cumented Czech cave open to the public and one of the oldest documented caves in Central
Europe. Characteristic of this cave are the heart-shaped passages, which were formed by the
melting waters of an ancient continental glacier. There are about 4 000 different inscriptions
and drawings in the cave, the oldest of which dates back to 1519. The Katherine Cave contains
a unique Bamboo Forest, which is made up of rod stalagmites and stalagtites resembling bam-
boo stalks. These stalactites are 2 to 4 cm in diameter and some reach up to four metres
in height. Also worth mentioning is the extensive Main Dome, which is the largest accessible
cave space in Czechia (Sirova and Sir 2021).
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Fig. 1. Show caves in Czechia and Slovakia; Source: CACR (2024), SCA (2024)

Note: Slovakia: /. Dobsinska ladova jaskyia, 2. Gombaseckd jaskyna, 3. Jaskyiia Domica, 4. Jasovska jaskyna, 5.
Belianska jaskyra, 6. Jaskyna Driny, 7. Harmaneckd jaskyria, 8. Bystrianska jaskyria, 9. Demdnovska jaskyia slobody,
10. Brestovska jaskyna, 11. Ochtinskd aragonitovd jaskyiia, 12. Demdnovska lasova jaskyna, 13. Krdsnohorska jas-
kyna, 14. Jaskynia mrtvych netopierov, 15. Jaskyna Zla diera, 16. Bojnicka hradna jaskyna, 17. Stanisovska jaskyna,
18. Vazeckd jaskyna; Czechia: 1. Bozkovské dolomitové jeskyné, 2. Konéprusské jeskyné, 3. Chynovska jeskyné, 4.
Jeskyné Na Turoldu, 5. Zbrasovské aragonitové jeskyné, 6. Javoric¢ska jeskyné, 7. Punkevni jeskyné, 8. Mladecska
Jjeskyné, 9. Jeskyné Balcarka, 10. Sloupsko-Sosiivské jeskyné, 11. Katerinska jeskyné, 12. Jeskyné Vypustek, 13. Jes-
kyné na Pomezi, 14. Jeskyné na Spicdku
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Most of the show caves are concentrated in the Moravian Karst. Among the most famous
and most visited caves is the Punkevni Cave, through which flows the active watercourse Pun-
kva. The sightseeing tour includes an underground cruise along this watercourse together with
a visit to the bottom of the Macocha Abyss, which ranks among the most massive abysses
in Central Europe (Zouharova 2017). Balcarka Cave is one of the caves with the most beautiful
cave passages that form an underground labyrinth. The cave also stands out thanks to its colo-
urful and varied stalactite decoration. The Sloupsko-$ostvské Caves are among the most ex-
tensive cave open spaces in Czechia. There are several abysses, of which the Nagel's Abyss,
up to 92 m deep, stands out in particular. For adventurous visitors, the 1,300 m long adventure
trail "In the footsteps of Nagel" is open, which takes tourists to the lower floor of the cave,
to the active Sloupsky Brook and also to the bottom of the Nagel's Abyss . The tour also inclu-
des the Kilna cave, famous for the remains of Neanderthal man. The Vypustek cave has
an unusual past, as its interior was marked by the mining of phosphate clay and was later used
by the German and Czechoslovak armies. The dripstone decoration of the cave was destroyed
and today it is preserved only in hard-to-reach places inaccessible to the public. Visitors can
also see military workplaces with technical equipment of the Czechoslovak army, which were
to be used in the event of a nuclear conflict. On the northern outskirts of Mikulov on the Turold
Hill there is a cave called Na Turold. Its dominant feature is the so-called Turold decoration,
which resembles coral reefs. The lowest part of the cave, the "Lake Hall", is regularly flooded
with groundwater. As a result, emerald green pools form here (Sirova and Sir 2021).

Results
Visitation rate

According to Nudzikova (2020), caves are among the important economic resources
for the regions in which they are located. Visitation to caves depends on many factors such
as politics or the political situation (domestic as well as national policies of the countries from
which visitors come), tax policy, promotion and level of tourism development, pricing policy
(tickets and the current exchange rate of a given country compared to another country's cur-
rency), but also global events, transport and public transport access, built access roads and
parking facilities near the cave, geographic location, available form of complementary pro-
gramme or other tourist attractions, infrastructure/facilities (e.g. accommodation facilities, res-
taurants), quality and prices of services in the region; weather and climate.

The opening times or the opening period of the caves also have a great influence on the level
of visitation. In Slovakia, caves are closed in the winter months and reopen in the spring mon-
ths, i.e. from February to May. Most of the caves are closed from November, the exception
being the ice caves, which close in mid-September. While four caves in Czechia have year-
round operation, none in Slovakia do. Other caves are closed in the winter months and open in
spring (SCA 2024, CACR 2024). Thus, the length of the operating period of individual caves
has a significant influence in the evaluation of the total number of visitors, which in Slovakia
is up to 51 operating months per year compared to the Czech 23 months.

In the period 1991 — 2023, a total of 18.5 million visitors visited the show caves in Slovakia,
which represents more than 560 thousand visitors per year (tab. 4). The most visited caves
in Slovakia are the Belianska and Deménovska Cave of Liberty, which account for up to 2/5
of the popularity of Slovak cave tourism (fig. 2). However, the popularity of Czech caves is
greater by more than 5.7 million visitors, which makes an annual average of up to 720 thousand
visitors. Similarly to Slovakia, the two most visited caves in Czechia represent 2/5 of the total
number of visitors. The most visited caves in both countries are located in important and most
visited tourism areas (Kmeco 2016, Jarolimkova 2018).
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Tab. 4. Basic characteristics of cave tourism in Slovakia and Czechia

Country Population Total num- Total show Total cave Total visitors ~ Average annual Total visitors

in2023  berof show caves path- |ength (km) in 1991-2023  visitors 1991-2023 in 2023

(million) caves ways (km) (in millions) (in thousands)  (in thousands)
Slovakia 54 13 9.9 389 18,5 561 456
Czechia 10,9 14 115 348 237 719 714

Source: SCA (2024), CACR (2024)
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Fig. 2. Average annual number of visitors to show caves in Czechia (1991-2022)
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Fig. 3. Cave visitation in Slovakia and Czechia, 1991-2023

Source: SCA (2024), CACR (2024)

The development of the visitor numbers from the beginning of the observed period follows
the increase of the visitor numbers until the beginning of the new millennium, with a short
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interruption in 1993 (fig. 3), when the decline may have been caused by the division of the Cze-
choslovak Republic into two separate countries, Slovakia and Czechia. The year 1997 was
not favourable for Czechia in terms of cave visitation, when visitation dropped by almost 20%
year-on-year due to a severe flood triggered by intense rainfall in the Moravian Karst region
(Gafrikova 2022) and the year-long cave closure in this region. Further decline or interruption
of continuous growth is observed in the early 21st Century, in Slovakia during 2003-2004 and
in Czechia during 2001-2003. Following the 2001 terrorist attacks and the uncertainty asso-
ciated with other geopolitical events, there was a global decline in tourism, including regional
tourism (Bonham et al. 2006, Demiralay and Kilincarslan 2019, Arlou 2022). At the same
time, in the early 21st century, countries are registering a slight economic slowdown, and also
the lack of prioritization of tourism at the government level has been the cause of a decrease
in competitiveness compared to other foreign destinations (Vystoupil et al. 2010, Smréka et al.
2011). The aforementioned may have influenced the short-term decline in popularity. A further
decline in the popularity of cave visitation was caused by the global economic crisis. While
in Czechia the decline was gradual and less dramatic, in Slovakia a year-on-year decline of up
to 34% was recorded. The crisis brought with it, among other things, high inflation and rising
prices, deepening poverty and rising unemployment (Cernaj 2022), and at the same time Slo-
vakia adopted euro as a new currency in 2009, which had the effect of increasing the exchange
rate differential between other currencies, which in turn had an impact on the decline of foreign
tourists (Seben et al. 2020). The peak year for Czechia was 2007, i.e. before the outbreak
of the global economic crisis, and for Slovakia was 2002, i.e. before the introduction of various
economic reforms prior to joining the EU, when the popularity of caves was at its peak. Further
fluctuations in visitation until the outbreak of the pandemic were caused by various recon-
struction works or changed natural conditions in the caves.

The popularity of cave tourism in the two countries is very different, with Czech cave
tourism far exceeding Slovak cave tourism. The ratio of cave visitation in Slovakia and Cze-
chia between domestic and foreign tourists is probably different, but tends to show a predomi-
nance of domestic visitors. However, in the pre-modern period and also in recent years, Cze-
chia has seen an increase in the number of foreign visitors, which is related to the increasing
internationalisation of tourism and the improvement of marketing and infrastructure condi-
tions. The situation is similar in Slovakia, where, despite the higher number of domestic visi-
tors, Slovak cave tourism is one of the attractive destinations for tourists from countries such
as Poland, Czechia and Hungary (SCA 2024). When comparing the total number of visitors
in both countries with the population size of each country, Slovak cave tourism shows a higher
number of visitors per capita in the period under review (fig. 4). At the same time, the popula-
tion development in both countries is stable throughout the monitored development without
significant fluctuations. The above development reflects that in both countries the population
has not changed significantly during the period under review, which means that the growth
or decline of cave tourism is not directly influenced by demographic changes. Rather, this
shows that other factors such as improving economic conditions, tourism infrastructure, mar-
keting and tourism trends also play a key role in the growing interest in visiting caves.

A comparison of cave tourism in relation to the overall visitation of the two countries yields
different findings. Due to the increasing overall visitation of Slovakia and Czechia (SO SR
2024, CSO 2024), until the outbreak of the global pandemic, there was a significant decline
in the share of cave visitation in both countries. This trend suggests that despite the overall
tourism boom, interest in cave tourism has been declining. In a more detailed comparison
of cave tourism in relation to the total number of tourists per country, Slovakia shows a signi-
ficantly higher share of cave visits per thousand tourists in the period under review compared
to Czechia (Fig. 5). This difference may be influenced on the one hand by the different attracti-
veness of caves in the two countries, as well as by the marketing and accessibility of cave
destinations. On the other hand, however, it is the significantly higher overall visitation and
attractiveness of Czechia, where the total number of tourists almost four times exceeds the
total visitation of Slovakia.
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Fig. 5. Gross cave visitation rate per tourist, 1998-2023
Source:

SCA (2024), CACR (2024), SO SR (2024), CSO (2024)

COVID-19 influence on the visit rate

In the last period, the biggest impact on cave visitation was caused by the COVID-19 pan-
demic. In 2020, the anti-pandemic measures introduced to limit the spread of the disease cau-
sed the biggest historical decline in visitation. Even the gradual relaxation of these measures
has failed to restore visitation to pre-pandemic levels. In Slovakia, the first pandemic year
(2020) saw a 37.5% loss in attendance, but the biggest drop occurred in the second pandemic
year (2021), when attendance dropped by 48% compared to 2019. 2021 also made history
as the year with the lowest recorded attendance since the emergence of SCA in 1970, when
attendance reached just over 325 000 visitors. The third pandemic year (2022) marked an im-
provement, but attendance still lagged nearly 28% behind 2019 levels. Even in the first post-
pandemic year (2023), the situation did not improve significantly, and in 2024 the loss was
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still around 25% of pre-pandemic levels. Thus, the recovery of visitation to Slovak caves
in the post-pandemic period is very slow and still does not reach the level of the pre-crisis
years. On the Czech side the losses were less dramatic. During the first two years of the pan-
demic, the visitation to Czech caves decreased by 31% (2020) and 37.5% (2021) compared
to the pre-pandemic situation. In the final phase of the pandemic, the decline was more mode-
rate - at 10%. In the post-pandemic period, Czech cave tourism shows a gradual growth and
the latest data from 2023 show that the loss is only 6% compared to the pre-pandemic level.
Czech cave tourism in the post-pandemic period reached the status of the average annual visi-
tation (Fig. 3, Table 4) of the studied period in the popularity of caves, however, the Slovak
traffic lags significantly behind in this evaluation. At the same time, the pandemic period
affected the most touristically-frequented caves the most and, on the contrary, smaller losses
were registered in less visited caves (see more SCA 2024, CACR 2024).

When comparing cave tourism in Slovakia and Czechia during the pandemic and post-
pandemic period, it is clear that Czech cave tourism was less severely affected and has expe-
rienced a faster recovery, which is influenced by several factors, including differences in do-
mestic tourism, the structure of visitors and the effectiveness of measures aimed at promoting
tourism during the crisis, and last but not least by the geographical location of Czechia com-
pared to Slovakia, which is closer to the war-affected Ukrainian border.

Status Attractiveness

The evaluation of the attractiveness of the show caves was comprised of the sum of points
assigned to individual caves managed by state organisations in the Slovak and Czech Repub-
lics. The points were awarded on the basis of a rating system we designed, which is detailed
in tab. 1. This system includes ten key attributes that, consciously or unconsciously, influence
the popularity of cave tourism.

The research of the Slovak caves shows that from the physical-geographical point of view
the Deminovska Cave of Liberty and Domica Cave have the highest attractiveness. These
caves are particularly attractive in terms of karst decoration, which is very rich. The Domica
Cave also attracts visitors with its underground cruise, which has been carried out sporadically
in recent years due to the low water table. The same number of points was awarded to the Och-
tinska Aragonite Cave, which is highly attractive thanks to its aragonite decoration, and
the Demédnovska Ice Cave, which is specific for its ice filling. The above-mentioned caves also
benefit from the proximity of the car park and the small height difference between the car park
and the cave entrance. From a human geographic point of view, the Ochtinska Aragonite Cave
scored the lowest precisely because of its disadvantageous location in relation to a larger urban
centre, a road of greater importance or additional amenities. In contrast, the highest attracti-
veness from a human geographic assessment is Harmanecka Cave, which achieved the oppo-
site ratings to Aragonite Cave. In the overall summary, the research highlighted Deménovska
Cave of Liberty and Deménovska Ice Cave as the most attractive caves, distinguished by their
specific karst decoration, which is the main factor in deciding which cave a tourist will visit.
They also lie in a year-round tourist area of the Low Tatras, where a cave is a pleasant diversion
for the visitor or a fill-in activity in case of bad weather. The Driny Cave, whose underground
spaces are not very extensive with a short sightseeing route, has the lowest attractiveness.
A summary on each of the assessed attributes of the show caves is provided in tab. 5.

However, the findings of the level of attractiveness of the Slovak caves do not fully corre-
late with the popularity of the caves. While the most attractive cave occupies a leading position
in popularity, the least attractive Slovak cave is among the very popular caves, as it is the only
show cave in western Slovakia and represents a key tourist site of the Little Carpathians.
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Tab. 5. Evaluation of selected attractiveness attributes for Slovak show caves

No. Cave name Attribute Points

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. | HG FG Total

(km) = (km) (km) = (m) (km) (EUR)

1. Demanovska Cave of Liberty | 64.6 1050 4 040 73 U 215 120 2 1 11 13 24
2. Deménovska Ice Cave 622 850 4 076 116 U 065 100 4 0 11 13 24
3. Domica Cave 947 1040 2 0.6 4 U 093 100 3 2 10 13 23
4. Belianska Cave 282 003 4 100 144 U 137 120 2 0 13 10 23
5. Dobsinska Ice Cave 300 004 3 092 166 U 052 120 4 0 12 11 23
6. Bystrianska Cave 400 003 3 027 37 U 05 90 O 0 13 10 28
7. Vazecka Cave 269 140 4  0.00 7 U 024 80 O 0 14 9 23
8. Jasovska Cave 304 1000 1 018 11 U 072 100 2 0 10 12 22
9. Brestovska Cave 805 1560 4 020 39 C 022 100 0 1 10 11 2
10. Gombasecka Cave 809 170 2 013 26 U 053 90 2 0 9 12 2
11. Harmanecka Cave 143 004 4 130 255 U 102 100 O 0 15 6 21
12. Ochtinska Aragonite Cave | 953 2270 2 040 30 U 030 100 4 0 6 13 19
13. Driny Cave 220 660 3 09% 130 U 045 90 O 0 12 6 18

Source: own elaboration

The research of the Czech caves shows that from the physical-geographical point of view
the Sloupsko-Sostvské Caves (tab. 6) are the most attractive, as they are known for their large
cave spaces with rich stalactite decoration. Their attractiveness is increased by the number
of sightseeing routes, the close position of the parking lot and the negligible height difference
between the parking lot and the cave entrance. Also from the human-geographical point
of view, the Sloupsko-8ostvské jaskyna has the highest attractiveness, but also the Vypustek
Cave, the Mladecska jaskyna or the Punkevni jaskyna, which are close to a larger urban centre.
While Vypustek Cave and Punkevni Cave are about 30 km away from Brno, Mladeéska Cave
is about 25 km away from Olomouc. They also have an online entry reservation system
in place. Punkevni Cave also offers an underground cruise. The lowest rating was achieved
by Konéprusské jasky, which is considerably far from the higher traffic roads, without possible
online booking with a choice of one tour route. The most attractive caves in the summative
evaluation are the Sloupsko-Sostvské Caves, where the advantages of a varied set of sightse-
eing routes, online booking, proximity to a major town, as well as a rich extensive karst interior
came together. On the contrary, the least attractive caves were classified as Na Pomezi and Na
Spicak. Both caves are located near the border with Poland, far from major urban centres, with
less rich karst decoration and with only one tour route choice.

Similarly to Slovak caves, the level of attractiveness of Czech caves is not directly depen-
dent on their popularity (fig. 5). The most attractive caves are often not at the top of the visitor
rankings. For example, the most popular Punkevni Cave received one level lower attracti-
veness rating, which can be attributed to the higher elevation of the entrance and the relatively
high price of admission. This discrepancy suggests that other factors also influence the cave's
popularity.

The potential correlation between attractiveness and traffic can be observed in fig. 6.
The Slovak caves, namely Deméanovska Cave of Liberty and Belianska Cave, have the highest
visitor numbers. The top three most visited caves are complemented by Punkevni jaskyna
in Czechia. However, by observing the level of attractiveness, we find that there is only a weak
correlation between attractiveness and popularity of a cave. A direct correlation was therefore
not confirmed, suggesting that other factors also influence cave visitation. These may include,

- 154 -



for example, location near major transportation hubs, the intensity of marketing activities,
the availability of other tourist attractions in the region, or the socioeconomic background
of tourists (Gunn 1979, Swarbrooke and Page 2012, Popesku and Pavlovi¢ 2013). The rule that
the more attractive a cave is, the higher its visitation is not confirmed in this case, which under-
lines the complexity of factors that shape tourist behaviour. This inconsistency also opens up
scope for further research focusing on specific motivational factors and their impact on visitation.

Tab. 6. Evaluation of selected attractiveness attributes for Czech show caves

No. Cave name Attribute Points

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. | HG  FG | Total

(km)  (km) (km) = (m) (km) (EUR)
1. Sloupsko-SoSuva caves | 3860 1440 4 020 13 U 176 85 2 2 14 14 28
2. Zbradov Aragonite Caves| 4110 210 3 046 27 U 037 80 4 1 13 13 26
3. | Cave at Turold 4940 150 4 045 19 P 028 72 0 0 13 13 26
4. Bozkov dolomite caves | 3840 1480 3 073 50 U 040 80 4 1 12 13 25
5. | Catherine's Cave 3150 1610 4  0.19 7 U 058 59 2 1 13 12 25
6. Punkva Caves 3270 2130 4 190 129 U 125 85 3 3 14 10 24
7. Chynov Cave 66.30 200 2 0.0 0 P 026 72 0 1 1 13 24
8. | Caves Vypustek 2260 1870 4 012 0 U 069 72 0 2 14 10 24
9. | Javofi¢ Cave 3330 1790 3 08 68 U 079 89 2 2 13 10 23
10. Balcarka Cave 3350 2000 4 012 22 U 072 63 0 1 13 10 23
11. Mlade¢ Cave 2390 1080 4 034 16 U 040 638 0 1 14 9 23
12. Konéprus Caves 3140 2840 3 041 13 U 062 89 2 0 9 12 2
13. Caves on Pomezi 86.20 0.00 3  0.00 0 U 039 80 0 1 1" 9 20
14. Cave on Spicak 8480 190 3  0.00 0 U 022 68 0 1 1" 9 20

Source: own elaboration
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Fig. 6. Level of attractiveness of show caves in Czechia and Slovakia
Source: own elaboration, SCA (2024), CACR (2024)
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Discussion

Promotional activities or even inappropriate management (e.g. the effects of tourist trails
on the cave environment, the quality of guiding services, accessibility or other attractions
in the nearby region) can be recognised by the annual number of visitors to Slovak caves.
Tourist visitation to caves and the level of their attractiveness is influenced by a number
of factors such as the nature of the cave, the location of the cave, distance or services as addi-
tional leisure options in adjacent tourist regions (Gessert et al. 2018). The most attractive caves
in Slovakia and Czechia are located in regions where cave tourism is not the main tourist
attraction. Most tourists visit these regions for winter and summer tourism or just to enjoy
the natural environment and culture of the area. Hu and Ritchie (1993) also state that tourist
destinations are a bundle of tourism facilities and services that, like any other consumer pro-
duct or service, contain multidimensional attributes that influence the attractiveness of a region
to a particular individual. According to Nudzik (2020), a visit to a cave is only a supplementary
or substitute program influenced by the current weather conditions.The financial revenues
from tourism represent a significant contribution to the economies of both countries. Cave
tourism also plays a significant role. The potential to promote show caves as a more important
aspect of the economies has not yet been exhausted. Some of the destinations show a low level
of support for tourism.

Tourism plays an important role in the global economy and cultural exchange, but its vul-
nerability to crisis situations was strongly demonstrated during the COVID-19 pandemic. Me-
anwhile, the return to pre-pandemic levels is very slow and uncertain. Globally, tourism was
one of the most affected sectors (tourism industry) during the COVID-19 pandemic (Bakar,
Rosbi 2020, Shkare et al. 2021, Varzaru et al. 2021), where it was the restrictions and
lockdowns that caused a dramatic decline in visits to tourist attractions, including caves. Ho-
wever, natural and rural destinations experienced less of a decline than urban areas and cultural
sites, which was due to tourists' preference for safe and isolated environments during the pan-
demic (De Luca et al. 2020, Polukhina et al. 2021, Gierczak-Korzeniowska et al. 2021). At the
same time, research by Barton (2020) led to the finding that in caves the virus would adsorb
to limestone surfaces, further reducing the likelihood that these surfaces could serve as a source
of virus transmission, and furthermore, the high humidity of the caves and the chemistry of the
limestone surfaces inactivate adsorbed coronavirus particles, suggesting that limestone/rock
surfaces or concrete pavements do not pose any specific hazard for contact transmission, but
only non-porous surfaces such as plastics, metals or glass are more tolerant to coronavirus
viability and tourism operators should focus on disinfecting infrastructure made of these ma-
terials. It appears that with more effective implementation of measures and better awareness
of potential visitors, the recovery of cave tourism could have been accelerated and the decline
in visitation mitigated. It should be added, however, that these investigations were only carried
out after the pandemic outbreak, when questions about potential risks were raised. However,
this knowledge can be very useful for possible future scenarios of a similar virus spread, thus
improving preparations and mitigating negative impacts on tourism and visitor safety. As a result
of the various anti-pandemic measures introduced to limit the spread of the virus, there has
been a significant decrease in the number of visitors to Slovak and Czech caves. Even after
their relaxation, visitor numbers have not been able to quickly return to pre-pandemic levels.
The COVID-19 pandemic affected the most sought touristic caves the most, while less visited
caves experienced relatively lower losses (SCA 2024, CACR 2024), indicating different dy-
namics of the impact of the pandemic on different categories of caves. Cave operations were
interrupted during the most stringent measures, but even after their release in the summer mon-
ths, visitation remained below the levels of previous years. Holub (2022) points out that tou-
rism facilities located indoors, such as caves, tend to recover more slowly than outdoor tourist
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attractions during periods of relaxed measures. Reduced visitation was influenced by the pri-
ority of health protection, where the possibility of observing a social distance played a signi-
ficant role in tourists' decision-making.

A comparative analysis of Slovak and Czech show caves highlights key factors influencing
their attractiveness and resilience as tourist destinations. Effective destination management is
a cornerstone for increasing the competitiveness and sustainability of show caves, which could
benefit from targeted marketing strategies and infrastructure improvements such as online
booking systems and better visitor facilities, especially on the Slovak side. As highlighted
by Ritchie and Crouch (2003), strategic management practices, including improved accessibi-
lity and a diversified offer, can significantly increase the attractiveness of a destination.
The relatively higher visitation to Czech cave tourism reflects its robust infrastructure and
promotional activities. Pandemics or economic crises underline the vulnerability of tourism-
dependent destinations to external shocks. While both countries have experienced a decline
in visitor arrivals, Czechia's more rapid recovery highlights the importance of adaptive me-
asures such as promoting domestic tourism and maintaining flexible operating models
(Gossling et al. 2020). Slovakia's slower recovery suggests the need for more resilience plan-
ning, including strategies into domestic tourism promotion, flexible operating models, and in-
vestment in marketing and digitalisation. Building resilience in show cave tourism involves
both short-term adaptation measures and long-term sustainability planning. Strategies such
as diversifying the visitor experience through virtual tours or alternative activities can mitigate
the impact of crises and attract a wider audience, and these resilience-focused approaches,
according to Butler (2018), can help destinations recover more effectively. The findings
underscore the critical role of comprehensive management practices in mitigating risks and
enhancing the attractiveness of geotourism destinations. By addressing infrastructure gaps,
leveraging digital innovations, and fostering collaboration between stakeholders, cave tourism
can not only recover from past failures, but also become a model for sustainable tourism
development.

Many studies have also looked at the factors influencing the attractiveness of tourism faci-
lities, but fewer studies have been devoted to measuring the level or degree of attractiveness.
Gessert et al. (2018) looked at measuring the attractiveness of caves in Slovakia by determi-
ning an attractiveness index through multivariate statistical methods, and the findings are si-
milar, with the most popular caves also representing the highest level of attractiveness, with
the exception of Harmanecka Cave, which is among the less attractive caves in our assessment.
The reason for the divergence is the difference in the sets of attributes used leading to the de-
tection of the attractiveness level. In Poland, Zielinski et al. (2022) measured the level of at-
tractiveness through more detailed environmental, cultural and touristic attributes, where
the results lead to consistent findings that the level of attractiveness is not correlated to the level
of popularity of the caves. Smocza Jama, which did not receive the highest level of attracti-
veness, is recognised as the most popular cave in terms of visitor numbers, but its high popu-
larity is not due to its excellent speleological qualities, but to its very good and easy accessi-
bility in a popular location near Krakow.

The highest ratings were achieved by caves located in important and sought-after tourism
regions. These regions are naturally unique and have efficient services and facilities for poten-
tial customers. Cave tourism is not a primary tourist attraction, with the exception of Punkevni
Cave in the Moravian Karst. Most tourists visit the mountains for skiing, hiking or just to enjoy
the natural environment and culture of the area and therefore, also according to Hu and Ritchie
(1993) and Lew (1987), tourist destinations are a package of tourism facilities and services,
which like any other consumer product or service consist of multidimensional attributes that
affect the attractiveness of a region, to a particular region individually. All of the top ranked
caves occupy Vvery convenient locations to tourist centres and major road routes. The less at-
tractive show cave sites are located away from major roads and areas that do not offer more
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varied tourist attractions. Based on these facts, Hochmuth (1997) argues that there is no rela-
tionship between cave attractiveness and visitation in Slovakia. Visitation should be supported
by other tourist attractions, good transport accessibility and sufficient visitors; the cave is only
a secondary destination or an alternative destination in bad weather.

The selected set of attributes has its limits, often subject to scientific criticism. The se-
lection of attributes was focused on the conditions of the countries under study, but many
tourism experts debate the set of considerations for a proper assessment of tourist attracti-
veness for different locations of the world. Some measure of the relative importance of these
criteria must be established in determining tourist attractiveness. Studies (Quinn 2009, Ouariti
and Jebrane 2020, Khairi and Darmawan 2021, Aronsson 2022) show that the uniqueness
of the local people's way of life, historical attractions, museums and cultural attractions,
communication, festivals/events also have an impact on attractiveness, but these criteria do not
have a major impact as the rich scholarly discussion shows.

Conclusions

Research on comparative analysis of show caves in Slovakia and Czechia has shown that
these geotourist sites play an important role in the development of regional tourism and con-
tribute to the protection of natural heritage. Despite many common characteristics, such as the
historical and cultural heritage or the cave management system, the analysis showed several
differences in the visitor numbers and attractiveness of these sites. Czech cave tourism, cha-
racterised by a higher absolute number of visitors and better accessibility to more sites, shows
greater economic potential with more attractive caves in terms of geographical location,
infrastructure, operations, additional services or effective marketing strategies. Nevertheless,
Slovakia is characterised by high relative per 1 000 inhabitants visitation, and unique sites such
as the Ochtinska Aragonite Cave or the Deminovska Cave of Liberty.

In recent years, cave tourism has shown a steady and positive trend of growth in visitor
numbers, indicating a growing interest in this type of natural and cultural heritage. However,
the well-developing cave tourism has been hampered by the COVID-19 pandemic, which has
revealed the vulnerability of the sector and highlighted the need for rapid adaptation. While
Czech caves have seen a relatively rapid recovery with a drop in visitation of only 6% compa-
red to pre-pandemic levels, in Slovakia the gap remains as high as 25%. During the pandemic
period, the most popular caves in both countries experienced the greatest losses in visitation.

The findings highlight the need for effective marketing and promotion, sustainable mana-
gement and investment in infrastructure to increase the attractiveness and economic sustaina-
bility of caves as tourist destinations. Diversification and innovation of sightseeing routes
or involvement of local communities targeted to support regional development are key factors
to improve the attractiveness and sustainable development of show caves, and their implemen-
tation could contribute to a more competitive cave tourism in Central Europe. The results
of the study can serve as a basis for the design of policies and strategies aimed at promoting
the sustainable development of cave tourism in both countries.
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