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Abstract: This article aims to give an overview of tourism at the time of the global crisis caused by
the COVID-19 pandemic. In order to assess the influence of the COVID-19 pandemic on European
countries, the Systemic Literature Review (SLR) as well as Our World in Data (2021) and EUROSTAT
(2021) secondary data were used. In order to group countries with respect to changes taking place
in tourism, Ward’s cluster analysis was applied. After verifying the available data, 31 European
countries were eventually selected for the analysis. The application of Ward’s method led to four
groups of countries being created that are most similar in terms of changes in the tourism sector
between 2019 and 2020. The first cluster comprised eight countries with the highest average rate
of restrictiveness. On the other hand, this group recorded the lowest rate of changes concerning
arrivals by air transport, which was on average 70.32%. The second group comprised 13 countries.
In this cluster, the average change in the number of overnight stays and arrivals at tourist resorts
was the lowest in comparison with other clusters. The third cluster comprised four countries where
the change in arrivals by air transport was the highest, with an average decrease of 81.76%. The
fourth group comprised six countries. The average change in the occupancy of hotel rooms and
similar overnight accommodation facilities, as well as arrivals at tourist resorts, was the highest in
comparison with other clusters. In addition, the countries were characterized by a relatively high
decrease in the number of arrivals by air transport, but a relatively low average rate of restrictiveness.

Keywords: tourism; global challenges; crisis; COVID-19 pandemic; transport; Systematic Literature
Review; cluster analysis; Ward’s method

1. Introduction

Traveling and tourism constitute the largest service industry in the world and are
constantly developing [1]. The industry stimulates the growth of the Gross Domestic
Product (GDP) in host countries and considerably contributes to governments’ tax rev-
enues [2]. Before the pandemic, the travel and tourism sector accounted for 10.6% of all
jobs (334 million) and 10.4% of global GDP (USD 9.2 trillion). However, as a result of the
COVID-19 crisis and the significant reduction in the mobility of tourists, in 2020 this sector
generated USD 4.7 trillion, thus reducing its share in GDP to 5.5% [3].

Europe is the most popular tourist destination in the world, although it is not the
fastest growing region in the world. Its market share in international tourist arrivals,
and income from them, is falling [4,5]. In 2018, Europe was first in the world in terms
of international arrivals: 713 million, which was over half of the global volume and a
year-on-year rise of 6% in 2018 [6].

Tourism contributes, to a higher or lower degree, to the economic development of
every country. Tourist traffic depends, among other things, on geographical location,
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natural attractions, and the political situation in a particular region. Tourism undoubtedly
results in the inflow of capital, creates new workplaces, and is an impulse to develop
other industries and sectors of a national economy (e.g., agriculture, gastronomy, and the
construction industry). This results in growth to a local society’s income and the economic
mobilization of regions that are attractive in terms of tourism.

For some countries, including European states, the tourism industry constitutes one
of the most important elements of the national economy, with tourist traffic resulting in
improvements in the prosperity of residents and entire regions over recent decades. The
negative consequences of the pandemic affected tourism in particular, leaving it facing great
challenges now. The barriers to global travel, such as quarantine, obligatory COVID-19
tests, general recommendations to limit traveling, the limited adoption of global proce-
dures concerning health and safety, the lack of coordination between particular countries’
governments and public and private sectors, and a successive wave of infections, have all
led to considerable economic losses [7]. Since February 1, 2021, 32% of all destinations in
the world have been totally closed to international tourism, and 34% have been partially
closed. Only 2% of destinations had lifted all restrictions on traveling. At the beginning
of 2021, COVID-19-related travel restrictions in international tourism were applied to
219 destinations in the world [8].

Notwithstanding an ever-improving understanding of the efficiency of public health
protection measures, considerable progress in the testing technology, and the implementa-
tion of vaccination programs, the global epidemiological situation and the occurrence of
new SARS-CoV-2 variants have resulted in maintaining and constantly adjusting restric-
tions on traveling [9]. Due to the fact that the crisis caused by the COVID-19 pandemic
affected all tourist destinations, it is now obvious that the negative consequences for the
tourism market are enormous in terms of scale and reach. As a result, the economic slump
contributes to the decrease in the purchasing power of many households, forcibly lim-
iting their share in tourist travel and considerably decreasing tourist traffic on a global
scale. As Skare et al. [9] indicated, the negative consequences for tourism caused by the
COVID-19 crisis will be significant, both in the short and long term, and it will take several
years to rebuild this sector. Plzakova and Smeral [10] also emphasized that, as a result of
strict restrictions and the related economic slowdown, the demand for tourism dropped
dramatically in 2020.

The United Nations World Tourism Organization (WTO) estimated that the pandemic
caused 80% of losses in tourist arrivals from abroad in 2020 [11]. On the other hand,
Iacus and Natale [12] estimated that, according to the worst scenarios, as a result of the
COVID-19 pandemic, restrictions on traveling might generate a loss of USD 323 billion and
30.3 million jobs globally. As indicated by the latest WITC [3] research in connection with
the COVID-19 pandemic, in 2020 the tourism sector suffered a loss of USD 4.5 trillion. Its
value decreased by nearly 50% compared to the previous year. In addition, the number of
jobs in tourism decreased by 18.5% or 62 million.

In addition, UNCTAD [13] forecasts show that the tourism sector will suffer a loss of
between USD1.7 trillion and USD 2.4 trillion in 2021, compared to the 2019 level. Thus, the
aim of this article is to assess and compare the influence of the COVID-19 pandemic on the
tourism sector in European countries. To achieve this, the following research tasks were
adopted: (1) to review literature on the influence of the COVID-19 pandemic on tourism
and the crises in tourism; (2) to present changes in the tourism sector of European countries
in the period 2019-2020; and (3) to cluster European countries with respect to changes that
took place in the tourism sector as a result of the COVID-19 pandemic. This approach will
not only allow the changes resulting from the pandemic in the individual countries to be
assessed, but also allow the problem to be looked at on a broader scale, compared with the
situation in non-European countries. The creation of clusters will help create groups of
countries where the impact of the COVID-19 pandemic on the tourism sector was similar.

This article is comprised of six parts. The first part is an introduction, presenting
the reasons for choosing this subject matter, the main objective, and the research tasks.
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The second part constitutes a review of the literature on the influence of the COVID-19
pandemic on tourism. The third part presents the material and research methods used. The
fourth part presents the research findings. The fifth part is a discussion of other authors’
findings. The article ends with conclusions and a presentation of limitations of the results
obtained. This final part also contains suggestions concerning future research directions.

2. Theoretical Background

The tourism market is subject to constant change [14]. Global tourism has been
exposed to many different crises in the past (the world—shaking terrorist attacks of
11 September 2001, the SARS syndrome in 2003, the global financial crisis of 2008/2009).
SARS and the global financial crisis resulted in a decrease in international arrivals by air
transport of —0.4% and 4.0%, respectively [15]. This might suggest that “tourism, as a
system, is resilient to external shocks” [16,17]. However, there is abundant evidence that the
consequences of and recovery from the COVID-19 pandemic will be unprecedented [15].

Tourism is perceived as a space-related phenomenon having an enormous influence
on society and on various sectors of national economies at the time of the COVID-19
pandemic [18].

The sudden occurrence and scientific understanding of the COVID-19 pandemic,
and the non—pharmaceutical interventions (NPI) to the pandemic, have changed over
time, with tourism organizations encountering problems in understanding the scale of
the situation [19]. Accordingly, forecasts were difficult at the time and all estimations of
potential consequences for tourism should now be interpreted with extreme caution [15].

As a result of restrictions on traveling, global tourism slowed down considerably. For
example, the seats offered by airlines were reduced by 50% in 2020 [20]. As the number
of COVID-19 cases increased, bans on traveling grounded a growing number of carriers.
The number of passengers probably fell even further, because many airlines adopted
special rules for booking in order to maintain distance between passengers—for example,
seat limitations introduced by Air New Zealand as a result of government regulations
concerning social distance, meaning that the “full” seat occupancy in the airline was below
50% of its capacity [15].

The world has experienced many serious epidemics/pandemics over the last 40 years,
but none of them have had such implications for the world economy as the COVID-19
pandemic. The SARS-CoV-2 virus is not as contagious as measles and not as deadly as
Ebola, but people can transmit the virus for a few days before they develop symptoms.
As a result, asymptomatic carriers transmit the virus before they realize that they should
be isolating or undertaking other measures, such as keeping distance or wearing masks
covering the mouth and nose to avoid spreading the virus when they talk, cough, or sneeze.
Due to limited numbers of tests in many countries, as well as the unavailability of tests, it
is believed that asymptomatic transmission of the virus is widespread [15].

Table 1 presents a list of publications on the influence of the COVID-19 pandemic
on tourism.

Using the LSTM model, Polyzos, Samitas, and Spyridou presented forecasts concern-
ing the COVID-19 pandemic on the arrivals of Chinese tourists in the USA and Australia.
Research confirmed a considerable decrease in the numbers of Chinese tourists arriving in
those countries. This finding may have clearly negative consequences for tourism in those
countries, because a return to the former traveling trend will take at least a year. Due to the
fact that China generates considerable income for the tourism industry all over the world,
the situation may also concern other countries. The authors indicated that not only tourism
will be hit by the pandemic, but also other related industries [21].
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Table 1. List of publications on the influence of the COVID-19 pandemic on tourism.

Authors Title

Methods

. . Tourism demand and the COVID-19
Polyzos, Samitas, Spyridou [21] pandemic: an LSTM approach
Impacts of COVID-19 on global tourism

Ugur and Akbiyrk [22] industry: a cross—regional comparison

The good, the bad and the ugly on

Fotiadis, Polyzos, Huanc [23] COVID-19 tourism recovery

Hospitality and tourism industry amid
COVID-19 pandemic: perspectives on
challenges and learnings from India
tourism under the early phase of
COVID-19 in four APEC economies: an
estimation with special focus on SARS
experiences
Socializing tourism for social and
ecological justice after COVID-19

Kaushal, Srivastava [24]

Tran, Chen, Tseng, Liao [25]

Higgins-Desbiolles [26]

Social costs of tourism during the

Qiu, Park, Li, Song [27] COVID-19 pandemic

The effects of misleading media reports

about COVID-19 on Chinese tourists’
mental health: a perspective article
Reset redux: possible evolutionary

Zheng, Goh, Weng [28]

Brouder [29]
tourism in a COVID-19 world

International tourism and outbreak of
coronavirus (COVID-19): a
cross—country Analysis

Farzanagen, Gholipour, Feizi, Nunkoo,
Andargoli [30]

A pandemic in times of global tourism:

Correa-Martinez, Kampmeier, Kumpers,
Schwierzeck, Hennies, Hafezi, Kuhn,
Pavenstadt, Ludwig, Mellmann [31]

superspreading and exportation of
COVID-19 cases from a ski area in
Austria

Communication related health crisis on

social media: a case of COVID-19
outbreak
COVID-19: from temporary
deglobalization to a rediscovery of
tourism?
COVID-19, indigenous peoples and
tourism: a view from New Zealand

Yu, Li, Yu, He, Zhou [32]

Niewiadomski [33]

Carr [34]

A charter for sustainable tourism after

Chang, McAleer, Ramos [35] COVID-19

Lessons from COVID-19 can prepare

Prideaux, Thompson, Pabel [36] global tourism for the economic

change

COVID-19: potential effects on Chinese

Wen, Kozak, Yang, Liu [37] citizens’ lifestyle and travel

pathways towards the transformation of

transformation needed to combat climate

Period: 2003-2019
Method: long short-term memory
(LSTM)
Period: 2019-2020
Area: USA, Europe, Asia
Method: text mining
Period: 1998-2020
Area: world
Methods: long short-term memory
(LSTM), generalized additive model
(GAM)
Period: 2020
Area: India
Method: email interviews
Period: 2020
Area: Taiwan, Hongkong, Thailand, New
Zealand
Method: regression
Period: 1999-2020
Method: SLR
Period: 2020
Area: 1627 respondents of Hong Kong,
Guangzhou, and Wuhan
Methods: survey questionnaire, valuation
method

Period: 1995-2020
Method: SLR

Period: 2013-2020
Method: SLR

Period: 2020
Area: selected countries
Method: regression

Period: 2020
Area: Germany, Austria
Method: case study

Period: 2020
Method: case study

Period: 1987-2020
Method: SLR

Period: 1979-2020
Method: SLR
Period: 2020
Method: SLR

Period: 2001-2020
Method: SLR

Period: 2020
Method: SLR

Source: [21-37].

Ugur and Akbiyik carried out an analysis of tourist decisions and responses to the
pandemic. In particular, their research focused on identifying the effects of the COVID-19
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pandemic on the global tourism sector in light of comments made by tourists from the
United States, Europe, and Asia on the largest tourist platform—tripadvisor. The research
showed that the sector is very vulnerable and easily affected by global crises. When
COVID-19 was announced to be a pandemic, tourists immediately started canceling trips
and discussing issues concerning travel guarantees. Travelers also need time to return to
their former mobility, even when a crisis ends. The feelings of fear, anxiety, and uncertainty
are present in society for a long time. This tendency additionally lengthens the revival time
for the tourism industry [22].

On the other hand, Fotiadis, Polyzos, and Huan [23] presented various scenarios
concerning international tourist demand in light of the COVID-19 pandemic. Based on
data concerning the latest crises, they calculated the forecasted decrease in foreign tourist
arrivals over the next 12 months. The research showed that the fall in tourist arrivals may
be between 30.8% and 76.3% and will continue at least until June 2021. The COVID-19
pandemic will cause losses of about 50% in the subsequent year and the losses will continue
to occur at least until the following summer, leaving the tourism industry back where it was
15 years ago. In those authors’ opinion, a revitalization of tourism may be expected after the
summer of 2021. Their conclusions conform to the research findings of Polyzos et al. [21],
who indicated that a return to the trend of tourist arrivals on the level before the crisis may
take as long as a year [23].

In Kaushal and Srivastava’s opinion, the effects of the present pandemic will be clearer
and will last longer than the effects of former crises, especially if the lack of a vaccine to
develop herd immunity is taken into account. The authors indicated that sectors that are
dependent on social contacts, such as tourism and the hotel business, will be especially
vulnerable. In addition, the research drew attention to such aspects as the change in
traveling and eating habits, lower spending, and the need to adapt [24].

Tran, Chen, Tsenga, and Liao examined how the experience of a severe course of
COVID-19 influenced international tourist demand in Taiwan, Hong Kong, Thailand,
and New Zealand. They indicated that the number of confirmed COVID-19 cases had a
considerable negative effect on the demand for tourism, where a 1% increase in COVID-19
cases resulted in a fall in tourist arrivals by 0.075%. The negative influence of COVID-19
on tourist arrivals in Thailand and New Zealand was much stronger than in Taiwan and
Hong Kong. It also appeared that the number of national deaths related to COVID-19 had
an even stronger influence on international tourism than the number of cases. In addition,
it was claimed that traveling restrictions constitute a factor that has a strong influence on
the number of tourist arrivals [25].

Higgins-Desbiolles believes that the COVID-19 pandemic of 2019-2020 will change
the tourism industry and the context in which it operates. This global crisis, during which
traveling, tourism, hotel business, and entertainment have been closed in many parts of the
world, has created an opportunity to discover certain prospects from this historic moment
of transformation [26].

Zheng, Goh, and Wen [28] presented the importance of media reports on COVID-19
on the mental health of Chinese tourists.

Brouder [29] presented the importance of COVID-19 as a once-in-a-lifetime chance in
which an institutional pump is ready for transformation. The SARS-CoV-2 virus will have
a visible effect on tourism demand and supply.

Niewiadomski [33] presented the importance of the COVID-19 pandemic for the
development of tourism. In his opinion, the pandemic shows how important temporary
deglobalization is to the rediscovery of tourism.

Carr [34] presented the consequences of the COVID-19 pandemic for tourism. In
his opinion, these effects will be extensive and will have an intergenerational impact on
indigenous and non-indigenous peoples.

Chang, McAleer, and Ramos [35] believe that the COVID-19 pandemic is highly conta-
gious. The authors presented the long-term consequences for international communities.
In their opinion, the COVID-19 pandemic has changed the world and tourism forever.



Sustainability 2022, 14, 1602

60of 17

Prideaux, Thompson, and Pabel [36] believe that the COVID-19 pandemic brought
international travel to a halt in the first half of 2020. In their opinion, the tourism industry
has suffered very significant economic losses.

Wen, Kozak, Yang, and Liu [37] focused on the importance of free and independent
travel, luxury travel, and health and wellness tourism.

Correa-Martinez, Kampmeier, Kumpers, Schwierzeck, Hennies, Hafezi, Kuhn, Paven-
stadt, Ludwig, and Mellmann [31] used case studies to present the influence of the
COVID-19 pandemic on tourism. They presented the impact of the COVID-19 pandemic
on skiing regions.

Yu, Li, Yu, He, and Zhou [32] made a contribution to suggestions and observations
concerning future research into the field of tourism crises triggered by the epidemic.

Qiu, Park, Li, and Song carried out research into the potential tourism-related conse-
quences of the COVID-19 pandemic with the use of the valuation method. In their opinion,
residents are ready to cover the cost of reducing the risk of the pandemic [27].

The last group of authors, Farzanagen, Gholipour, Feizi, Nunkoo, and Andargoli,
presented socio-economic determinants of the COVID-19 epidemic. Based on their estima-
tions, as the level of inbound and outbound tourism rises by 1%, the levels of confirmed
COVID-19 cases and deaths increase by 1.2% and 1.4%, respectively, taking into account
other factors [30].

Summarizing this literature review, it is also worth mentioning three groups of au-
thors [38—40] and their publications that were not included in Table 1. Nevertheless, their
conclusions from their research showed the significant importance of the impact of the
COVID-19 pandemic on tourism.

Felbermayr et al. [38] analyzed the geographic distribution of COVID-19 cases and
deaths, taking into account data from 401 German districts. Based on these data, the
authors confirmed that the geographical distance from the Austrian ski resort of Ischgl was
an important prognostic factor for cases of COVID-19, but not for the mortality rates of
this disease. Their research confirmed that if all German districts were located far from
Ischgl (such as the district of Vorpommern-Riigen), German society would have recorded
nearly half as many cases of COVID-19 infection. The authors concluded that the restrictive
measures introduced in Germany, including lockdown, stopped the spread of the virus.

Nhamo et al. [39] presented a wide range of negative effects of the COVID-19 pan-
demic on the tourism sector, as well as a set of measures to reduce the socio-economic
consequences of this situation, detailing various parts of the global tourism value chains.
Among other things, they indicated the need to develop globally accepted certificates to
improve both health and safety, especially for tourists and those working in tourism and
tourism-related industries. In addition, their research indicated the need to build resilience
that will enable the tourism industry to adapt to future market challenges similar to those
it faces today.

Vasenska et al. [40] analyzed the impact of the COVID-19 pandemic on the tourism
sector in Europe. The aim of their analysis was to compare the attitudes of Bulgarian
tourists regarding travel, both before and after the COVID-19 threat. Research using a
questionnaire was carried out among 121 respondents. Analysis confirmed that there were
changes in travel before the first major crisis, during the period after isolation, and after
the first major crisis. The authors emphasize that their study can be used in subsequent
analyses aimed at assessing the attitudes of tourists in other crisis situations.

3. Material and Methods

One of the methods presented in this article is the Systematic Literature Review (SLR).
Secondary data of Our World in Data [41] and EUROSTAT [42] were also used to evaluate
the impact of the COVID-19 pandemic on tourism in European countries. After verifying
the available data, 31 European countries were selected for analysis: Austria, Belgium,
Bulgaria, Croatia, Cyprus, Czechia, Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Iceland, Italy, Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Norway,
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Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, and
the United Kingdom.

This article compares data during the period of 2019-2020. Data from the full year
2020 were compared to data for the full year 2019. The variables that characterize the phe-
nomenon under examination were selected based on substantive grounds. In our opinion,
in order to analyze the impact of the COVID-19 pandemig, it is necessary to take into ac-
count not only data related to tourism, but also data characterizing the pandemic situation
in particular countries. The introduced restrictions had an impact on the movement of
people, and thus on the shaping of the situation in the tourism sector. This phenomenon
covers many features and properties, known as diagnostic variables. Thus, the set of
diagnostic variables is as follows:

X1: change of arrivals by air passenger transport [%];

X2: change in the occupancy rate at tourist accommodation establishments [%];

X3: change of nights spent at tourist accommodation establishments by foreign visitors [%];
X4: change of arrivals at tourist accommodation establishments [%]; and

Xb5: average stringency index in 2020.

Diagnostic variables may have different titers, different orders of magnitude, and
different directions of influence on the assessed complex phenomenon; therefore, standard-
ization is necessary. Table 2 presents selected statistical parameters of diagnostic variables
and Table 3 shows the Pearson correlation coefficient matrix. It should be noted that the
variables are characterized by rather weak correlation (not exceeding 0.6).

Table 2. Selected features of diagnostic variables adopted.

Country X1 X2 X3 X4 X5
Austria —74.28 —22.93 —44.04 —47.55 57.95
Belgium —72.89 —35.37 —69.13 —59.15 54.18
Bulgaria —67.86 —18.50 —62.64 —41.67 42.68
Croatia —81.13 —31.78 —57.95 —64.21 45.82
Cyprus —79.63 —33.65 —84.10 —65.87 56.25
Czechia —79.98 —25.43 —72.82 —50.76 47.37
Denmark —74.06 —29.17 —62.59 —38.82 48.29
Estonia —73.22 —28.42 —67.92 —47.96 38.49
Finland —75.06 2.49 —67.53 —40.92 41.11
France —67.45 —24.42 —78.70 —51.98 57.43
Germany —74.20 —27.94 —64.45 —48.63 54.81
Greece —69.28 —16.20 —74.16 —65.97 57.66
Hungary —76.67 —28.69 —76.04 —58.15 51.28
Iceland —79.33 —36.83 —75.28 —63.01 41.68
Italy —72.52 —22.40 —70.21 —59.30 68.41
Latvia —74.32 —23.45 —60.94 —47.11 45.02
Lithuania —72.42 —26.86 —73.03 —46.69 44.53
Luxembourg —67.07 —21.24 —51.69 —43.74 45.71
Malta —76.28 —49.35 —74.59 —65.11 48.40
Netherlands —70.70 —39.57 —58.70 —40.54 52.08
Norway —62.26 —20.48 —68.99 —40.36 44.14
Poland —70.34 —22.89 —64.55 —49.88 50.44
Portugal —69.80 —31.70 —74.06 —60.58 57.38
Romania —69.43 —16.75 —81.09 —49.90 52.84
Serbia —70.84 —15.94 —68.45 —50.50 52.25
Slovakia —82.54 —15.21 —62.90 —48.68 48.14
Slovenia —83.37 —22.55 —70.58 —47.78 5291
Spain —72.68 —34.22 —79.64 —66.14 59.52
Sweden —73.96 —24.33 —71.37 —41.65 51.84
Switzerland —71.81 —21.94 —54.03 —35.42 4473

UK —71.48 —48.38 —77.14 —-71.72 60.18
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Table 2. Cont.

COlll’ltI'y X1 X2 X3 X4 X5
Descriptive statistics of variables

Mean —73.45 —26.26 —68.36 —51.93 50.75
Median —72.89 —24.42 —69.13 —49.88 51.28
Minimum —62.26 2.49 —44.04 —35.42 38.49
Maximum —83.37 —49.35 —84.1 -71.72 68.41
Standard deviation 4.8 10.08 9.04 9.82 6.73
Coefficient of variation 6.54 38.37 13.22 18.92 13.26
Skewedness —-0.21 0.02 0.69 —-0.33 0.38
Kurtosis 0.13 1.88 0.51 —0.99 0.05

Source: authors” own study.

Table 3. Correlation coefficient matrix.

Variables X1 Xz X3 Xq X5
X1 1.00
Xz 0.15 1.00
X3 0.05 0.24 1.00
X4 0.25 0.55 0.56 1.00
X5 -0.08 0.21 0.28 0.49 1.00

Source: authors’ own study.

A comparison of complex phenomena, such as determining the influence of the
COVID-19 pandemic on the tourism sector in European countries, is possible, among other
things, due to cluster analysis. The use of cluster analysis identified countries that have
suffered similar losses in the tourism sector as a result of the COVID-19 pandemic. It
was also important to take into account the government restrictions introduced, which
had an impact on the functioning of economies, societies, and the tourism sectors of
countries. Cluster analysis was applied to distinguish uniform sub-clusters of objects of
the population under investigation, and in this sense it also came under the methods of
Multivariate Comparative Analysis (MCA).

The potential spectrum of its application is very broad. Hans-Friedrich and Lawrence [43]
and Rencher [44] reviewed literature devoted to this method to resolve problems in many
areas of economic life. When applying cluster analysis, similarity or difference measures
are based on the distance between units d (Oi, Oj). The greater the distance between two
objects (in this case countries), the more dissimilar they are. Thus, the objects in a cluster are
those that are close to each other, but at the same time far from others comprising another
cluster [45].

In this paper, a Euclidean distance is used:

n
d(x,y) = | (x; — i) 1)
i=1
where n = number of variables.

Variables are subject to standardization (z;) in accordance with the formula:

@

where X = average and s, = standard deviation of a variable in a sample.

Based on the results, a square matrix of distance is created in the next step. Ward’s
hierarchical clustering is one of the most frequently used methods. Variance analysis is used
in this method to estimate the distance between clusters. The method aims to minimize the
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sum of deviation squares inside clusters. The error sum of squares (ESS) is a measure of a
cluster against the value of averages:

k

ESS =) (% — %) 3)

i=1

where x; = the value of a variable that is a criterion for segmentation for i (this object), and
k = the number of objects in a cluster
To choose the number of clusters, the average silhouette index and Pseudo F were used.

4. Results
4.1. Basic Information on the Tourism Sector in European Countries in 2019-2020

One of the most popular means of transport in international tourist travel is by air [46].
In the years under investigation, passenger air transport arrivals in selected European
countries decreased by 72% (Figure 1). The biggest decrease was reported in April (—99%),
May (—98%), and June (—95%). The biggest falls were recorded in Slovenia (—83%),
Slovakia (83%), Croatia (—81%), Czechia (80%), and Cyprus (80%). The smallest decreases
in passenger air transport arrivals were recorded in Norway (—62%), Luxembourg (—67%),
France (—67%), Bulgaria (—68%), and Greece (—69%).
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Figure 1. Arrivals by air passenger transport in selected European countries [in millions]. Source:
authors” own preparation based on [42].

As a result of the considerably smaller number of arrivals by air transport, and by
other means of transport, the total number of foreigners visiting particular countries also
decreased (Figure 2). The most significant change took place in April (—97%), May (—92%),
and December (—86%). The countries that recorded far fewer foreign tourists in 2020 in
comparison with 2019 are the United Kingdom (—72%), Spain (—66%), Greece (—66%),
Cyprus (—66%), and Malta (—65%). The smallest decreases in foreign tourists were recorded
in Switzerland (—35%), Denmark (—39%), Norway (—40%), the Netherlands (—41%), and
Finland (—41%).

A considerable change was recorded in the number of nights spent at accommodation
establishments (Figure 3). As in the case of air transport arrivals and the number of foreign
visitors, the largest decreases in the number of nights spent at tourist accommodation
establishments were recorded in April (—98%), May (—98%), and December (—92%). The
deepest falls in the number of overnight stays were recorded in Cyprus (—84%), Romania
(—82%), Spain (—80%), France (—79%), and the United Kingdom (—77%). On the other
hand, the smallest changes occurred in Austria (—44%), Luxembourg (—52%), Switzerland
(—54%), Croatia (—58%), and the Netherlands (—59%).
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Figure 2. Arrivals at tourist accommodation establishments by foreign visitors in selected European
countries [in millions]. Source: authors” own preparation based on [42].
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Figure 3. Nights spent at tourist accommodation establishments in selected European countries [in
millions]. Source: authors” own preparation based on [42].

4.2. Cluster Analysis in the Field of the Impact of the COVID-19 Pandemic on the Tourism Sector
of European Countries

The cluster analysis aimed to discover groupings of similar influence of the COVID-19
pandemic on tourism through a division into k clusters, so that the European countries
from the same cluster are close to each other. The result of clustering is that a number of
clusters comprised of particular countries are assigned to each of them. One of the first
steps in this analysis was to determine the optimal number of clusters. Figure 4 presents
the average silhouette index for a different number of clusters (from 1 to 6). Based on the
results obtained, four clusters were determined (Figure 5).

The use of Ward’s method made it possible to determine four groups of countries that
are most similar in terms of changes to their tourism sectors that occurred as a result of the
comparison of the situation in 2019 and 2020. The first cluster comprises four countries:
France, Greece, Italy, and Romania. The countries in this cluster were characterized by the
highest average stringency index. On the other hand, the group recorded the lowest rate of
changes in arrivals by air transport. The value of the indicator in this cluster means that
the number of arrivals of passengers by air transport decreased by 69.67%. The group was
also characterized by the lowest average change of room occupancy in hotels and similar
accommodation establishments. The average fall in this group was 19.94%. However, the
countries recorded quite a considerable decrease in the change in foreign visitors’ overnight
stays at tourist accommodation facilities, which was 76.04% on average (Table 4).
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Figure 4. Optimal number of clusters. Source: authors” own preparation.
Belgium
Portugal :'—’_‘
Spain
United Kingdom | — |
Cyprus
Malta
Iceland
Greece
Ttaly I
o—— | —
Romania
Bulgaria
Norway
1 Cluster 1 Léﬁ.@iﬂ:ﬁ%
Finland
- Cluster 2 Denmark
Latvia
3 - Estonia
- Cluster 3 Lithuania il—’“
Cluster 4 Germanylus
Sweden i’i
Poland
Serbia
Austria
Czechia
Slovakia
Croatia = i
4] 1 2 3 4 5 6 7 8

Distance

Figure 5. The map and the dendrogram of hierarchical clustering using Ward’s method for European
countries. Source: authors” own preparation.

The second cluster is composed of 15 countries: Austria, Bulgaria, Denmark, Estonia,
Finland, Germany, Latvia, Lithuania, Luxembourg, Netherlands, Norway, Poland, Serbia,
Sweden, and Switzerland. The average stringency index and the average change in the
number of nights spent and arrivals at tourist accommodation establishments in this cluster
were the lowest in comparison with other clusters.

The third cluster is comprised of four countries: Croatia, Czechia, Slovakia, and
Slovenia. In comparison with other clusters, the change in air transport arrivals in those
countries was the largest and accounted for 81.76% on average.

The fourth group is composed of eight countries: Belgium, Cyprus, Hungary, Iceland,
Malta, Portugal, Spain, and the United Kingdom. In this cluster, the average change
in room occupancy in hotels and similar facilities, the change in the number of nights,
and the change in arrivals at tourist accommodation establishments were the largest in
comparison with other clusters. In addition, these countries were characterized by a
relatively significant drop in the number of arrivals by air transport, but a relatively low
average stringency index.
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Table 4. Clusters’ descriptive characteristics.

Cluster Statistics X1 Xo X3 X4 X5
C1 —69.67 ~19.94 —76.04 —56.79 59.09

2 —71.49 ~23.08 —62.73 —44.10 47.60

C3 Mean —81.76 —23.74 —66.06 —52.86 48.56

C4 —74.85 —37.27 —76.25 —63.72 53.61

C1 —67.45 ~16.20 —70.21 —49.90 68.41

2 o —62.26 —2.49 —44.04 —35.42 57.95

Cc3 Minimum —79.98 —15.21 —57.95 —47.78 52.91

Ward’s method C4 —69.80 —28.69 —69.13 —58.15 60.18
C1 —72.52 —24.42 —81.09 —65.97 52.84

2 , —75.06 —39.57 —-73.03 —50.50 38.49

C3 Maximum —83.37 —31.78 —72.82 —64.21 45.82

C4 ~79.63 —4935 —84.10 —71.72 41.68

C1 1.82 3.55 419 6.35 5.72

2 o 3.39 7.68 7.64 4.39 5.27

C3 Standard deviation 1.30 5.95 5.95 6.64 2.65

C4 3.42 7.07 4.08 4.16 5.86

Source: authors’ own preparation.

In addition, the dispersion of variables across clusters was analyzed. Standard de-
viation states how wide the values of variables are diffused around the mean. The least-
dispersed variable was the change of arrivals by air passenger transport (X;). This proves
that there are minor differences between countries within one cluster. On the other hand, the
change in the occupancy rate at tourist accommodation establishments was characterized
by the greatest dispersion (X;). However, it should be noted that the standard deviation did
not exceed 8%, so we were dealing with a good fit of countries within individual clusters.

The resulting four clusters are of great importance for the future of tourism in the
crisis and post-crisis times of the COVID-19 pandemic. The clusters present the results
obtained when selecting specific variables for individual European countries that are
visited by tourists to a greater or lesser degree. Such statements are important because
they make it possible to ascertain which countries will be visited more often after the
COVID-19 pandemic. Additionally, it is possible to determine which countries are better
able to deal with the economic crisis caused by the COVID-19 pandemic. Such statistical
summaries should be prepared not only for European countries, but also for countries on
other continents.

5. Discussion and Recommendations

The COVID-19 pandemic, and the activities undertaken by the governments of par-
ticular countries resulting in a partial or complete lockdown of selected branches of the
economy in order to contain the pandemic, had a negative impact on the economic situation
of most national economies. The reduction in production and consumption in the countries
that were particularly hit by the pandemic went so far as to cause an economic slowdown.
The results of the research indicate a significant decline in global production capacity in
2020, taking into account the marked reduction in fixed investment [47].

The radical restrictions on social and economic activeness and barriers to tourist traffic
undoubtedly contributed to that effect. One of the most evident economic consequences
of the epidemic is a clear decrease in the speed of economic growth, in both European
countries and the rest of the world. This decrease particularly concerns those countries
where tourism is one of the most important industries that determine the economic potential
of their national economies [48]. Forecasts indicate that the virus limited global economic
growth to around —3.2% y/y in 2020, and the opposite trend is expected in 2021. However,
last year’s economic slowdown was not as negative as initially forecast, among other things
due to fiscal and monetary policy [49].

This article presents an evaluation of the influence of the COVID-19 pandemic on
31 European countries. The diagnostic variables also take into account the stringency index,
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which affects the economic potential of particular countries. The impact of the COVID-19
pandemic on the countries” economic growth and the economic situation in the tourist
industry has been already noted. Considerable travel restrictions, both for private and
business purposes, as well as restrictions on and barriers to tourist traffic contributed to the
dire situation in the tourism industry, resulting in companies losing financial liquidity and
sometimes even leading to bankruptcy [50]. In addition, the negative consequences had a
knock-on effect and hit sectors connected with tourism. Therefore, the worsening of the
business situation was noted to a greater extent in countries where the tourism industry
has a large share in the generation of GDP. The countries with the highest financial losses
due to the travel restrictions in the 2020 pandemic year include Italy and Spain [51].

On the other hand, if we take a long-term perspective, the pandemic may change the
picture of the global economy, resulting in a partial withdrawal from common globalization
processes. There may still be increased interest in smaller tourist accommodation facilities,
a higher demand for domestic tourist services or tourist services in countries located close
together, and a probable rise in prices of global tourist traffic resulting from the considerable
economic losses caused by the travel restrictions and limitations currently in force [52].

Before the breakout of the COVID-19 pandemic, global economic growth remained
moderate while also very diverse. The economic recovery in developed countries was
accompanied by a fall in the development dynamics in many emerging economies, includ-
ing that of Poland. The USA enjoyed a good economic situation, with rising employment
figures and a reduction in unemployment, which was conducive to improving the situation
in the labor market and seeing increases in social wellbeing. A recovery of economic
activeness in the Eurozone also took place, despite serious concerns about the stability of
the process. The state of uncertainty resulted from the fact that the European economy was
suffering from a financial and migration crisis. Bureaucracy, corruption, and speculation
were spreading. Therefore, it appeared necessary to reform the European Union and adopt
a strategy for responsible development.

On the other hand, the temporary lockdowns of national economies in particular
countries, which were a response to the sudden acceleration of the pandemic and the
resulting problems occurring in healthcare systems and across entire societies, caused a
considerable worsening of the economic situation. According to the International Monetary
Fund, the estimated global decrease in growth in 2020 reached —3.5%, which was 0.9%
worse than was foreseen. Although the latest acceptance of vaccination has given hope for
containing the pandemic this year, successive waves and new variants of the virus raise
concerns about the prospects [53].

As mentioned above, the crisis caused by the COVID-19 pandemic affects countries’
economic growth and development. On the one hand, what must be emphasized are the
economic aspects of the epidemic, i.e., the decrease in households’ purchasing power, the
fall in demand for private and business travel services, problems with maintaining financial
liquidity, numerous redundancies, etc. On the other hand, one cannot forget the serious
social consequences of the COVID-19 pandemic, which at present hamper not only growth,
but also the economic development of countries.

Despite this situation, it is also necessary to consider certain positive consequences of
the situation. Crisis-related events have encouraged people to look for new development
paths, to undertake entrepreneurial activities, and to introduce innovation [54]. These
events also concern entrepreneurs in the tourism sector who, although severely hit by
the pandemic, have made decisions taking into account changes occurring in the outside
surroundings and have striven to enhance the competitiveness of their own companies as
well as that of their entire regions [55].

Development trends and the adoption of smart destinations and tourist services,
along with artificial intelligence, robotics, and other digital achievements, are now being
accelerated in order to fight against the consequences for tourism of COVID-19 [56]. In-
novative solutions, such as mobility monitoring applications, non-contact provision of
services, digital health passports and identity checks, social distance technologies, and
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crowd control may undoubtedly have an impact on the reopening of tourism [57]. The
COVID-19 pandemic is a wake—up call and a chance for the tourism industry to adopt the
mindfulness movement, trusting in its capacity to reflect on the current problems and to
pave a new way towards more compassionate and meaningful tourism for both hosts and
guests [58].

6. Conclusions

The COVID-19 pandemic has seriously affected the tourism sector around the world.
This article clusters European countries according to the influence that the COVID-19
pandemic has had on the tourism sector in a given country. In order to do that, a multi-
criteria analysis tool—cluster analysis—was used. Five indicators were applied to achieve
the aim, looking at the change in arrivals by air passenger transport; the change in the
occupancy rates of bedrooms in tourist accommodation establishments; the change in the
number of nights spent by foreign visitors at tourist accommodation establishments; the
change in arrivals at tourist accommodation establishments; and a stringency index. The
analysis was carried out for the period 2019-2020 and used Ward’s method.

Based on the research conducted, it can be observed that (1) the most significant
changes in the tourism sector were recorded in April, May, and June 2020 (the beginning
of the pandemic in Europe and a time of severe restrictions), as well as in December 2020;
(2) although all European countries incurred losses in the tourism sector in 2020, there
are considerable differences among those countries examined; (3) four distinct groups of
European countries have been identified in terms of changes in the tourism sector caused by
the COVID-19 pandemic; (4) the cluster analysis findings show that the largest decreases in
the tourism-related variables under investigation were recorded in Spain, Cyprus, Hungary,
Malta, Iceland, Belgium, Portugal and the United Kingdom.

The results of the study can be a valuable source of information for entrepreneurs
and managers, as well as for government representatives, because they show the similarity
of individual European countries in terms of the impact of the COVID-19 pandemic on
the tourism sector. This information can help identify areas for improvement, as well as
facilitate important decisions to increase the competitiveness of the sector in individual
countries. Identifying countries in a similar situation will enable governments to indicate
pathways for the further development of the tourism sector, taking into account the crisis
arising from the COVID-19 pandemic. It is particularly important to ensure the sustainable
development of EU countries in this area.

Although the aim of the article has been achieved, it should be noticed that the
research is not free of limitations. The cluster analysis using Ward’s method was carried
out on only five indicators, which were selected on substantive grounds but based on
available data (convenient selection). Despite certain limitations, our research constitutes an
interesting starting point for future research. The methodology applied in this article can be
reconstructed using other indicators and evaluating the phenomenon under investigation
in a few years’ time. Another suggestion is to apply the same indicators, but to use other
multi-criteria methods (the method of analytical hierarchization or the TOPSIS method, for
example) in order to compare the results received or to develop a country-rating system.

The topic presented in this article is an important one and concerns current issues
related to changes in tourism caused by the COVID-19 pandemic. The original calculations
of four clusters were among the key goals of the article. A new methodological element in
this article can be considered as a way of systematizing the concepts of changes in tourism
caused by the COVID-19 pandemic. The topic is very broad and the research is not fully
exhausted. There are dynamic changes in tourism, and therefore it is worth continuing to
study the problems in the future and to carry out similar calculations, e.g., by selecting
other diagnostic variables. It is also necessary to conduct qualitative research with the
owners of accommodation facilities (e.g., hotels, motels, guesthouses, and agritourism
farms) by asking them questions about the losses they have suffered.
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