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����������
�������

Citation: Nagaj, R.; Žuromskaitė, B.
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Abstract: The Covid-19 pandemic has affected all areas of socio-economic life around the world.
Its impact concerns not only the health system and the health of the population, but also the economy.
Tourism is one of the sectors hardest hit by the restrictions imposed by governments in the wake of
the pandemic. The pandemic has resulted in restrictions and limitations on movement and travel,
covering both domestic and international tourism, which raises the question of have these restrictions
imposed on tourist activities also caused an environmental impact? The aim of this article is to
examine what impact the COVID-19 pandemic has had on the environmental issues within the
tourism sector in the Central and Eastern European (CEE) region. The research task is to investigate
whether this impact has changed in the pandemic era compared to previous years, and whether it
has been positive or negative. The research method is multiple regression analysis. The results of
the study indicated that the COVID-19 pandemic caused a decrease in greenhouse gas emissions
from tourism in all CEE countries. Such decreases are both relative to 2019 and the estimated level
of emissions that would be achieved if the countries surveyed achieved economic growth in 2020
consistent with the European Commission’s projections for that year. The scale of the impact varies
from country to country, while the relationship between tourism development and pollution levels
is positive.
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1. Introduction

The major problem faced by the global economy in 2020 was the COVID-19 pandemic.
Its impact has been seen not only in the sphere of healthcare [1], but it has also affected
the economic growth, the business model of companies [2,3], the need for government aid
programs, as well as the condition of public finances [4]. As Çetin and Kara [5] point out,
while from the perspective of public finances, pandemic diseases can only cause short-term
fiscal shocks, from the point of view of economic growth, the impact will be long-term.
Moreover, as the literature indicates, coronavirus has caused disruption to the energy sector
and the prospects for rapid clean energy transitions [6], and thus contributed to energy
poverty [7] and the state of the environment [8]. Thus, the COVID-19 pandemic has left its
mark on many areas of socio-economic life.

Pandemics and other global crises have a devastating impact on tourism, especially in
the economic area, as the COVID-19 disease has just confirmed [9]. In particular, COVID-19
caused unprecedented damage to the tourism sector [10]. Tourism is one of the sectors
that has been hardest hit by the strictures imposed by governments in the wake of the
pandemic. The pandemic resulted in restrictions on movement and travel. The restrictions
have affected both domestic and international tourism (outbound and inbound) and,
according to politicians, the hospitality industry is the one where they are likely to remain
in place the longest.
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However, the pandemic has not caused any change in the priorities of the European
Union, but only the addition of another one, i.e., the fight against this virus and its con-
sequences, so that the effects on the economy are as small as possible. The basic, if not
primary, long-term EU priority is still its climate policy [11]. Although COVID-19 has
significantly hindered the development of renewable energy and low carbon economy [12],
nothing has changed in terms of priorities. The global goal of green growth and sustainable
development, with the care for the environment being its essential element, is timeless [13].
Therefore, the analysis of the development of the tourism sector should encompass its
impact on the environment as well. The literature indicates that this impact can be positive
as well as negative. Russo et al. [14] believe this impact to be negative, while Gössling
et al. [15] claim that, contrary to popular opinion, tourism can affect the environment in
a similar way as other economic activities, although of course it depends on the tourist
destination. On the other hand, the results of Tian et al. [16] research indicate that in the
long term the growth of the tourism sector reduces the emission of pollutants. So what
impact did the restrictions on tourism activities during the COVID-19 pandemic have on
the environment?

The purpose of this paper is to examine what effect the COVID-19 pandemic has had
on the environmental impact of the tourism sector in the Central and Eastern European
(CEE) region. The literature on the topic of tourism-emission linkages is rather scarce.
As pointed out by Russo et al. [14] (p. 1) there is few available data on the emission of
atmospheric pollutants from tourism activities, and the awareness of this issue can be
regarded as a critical knowledge gap. Most of the research on this topic so far has focused
on how to measure emissions, how to collect these data for tourism [14,17] or how to
calculate total emissions from tourism [18]. Also, there are studies on the relationship
between environment and tourism indicating that air quality determines the demand for
tourism [19]. In another research project covering the period of 1995–2011, Dogan and
Aslan [20] indicated a long-term relationship between carbon emissions, real income, en-
ergy consumption and tourism. There are also few studies available on factors influencing
the tourism industry’s carbon emissions [21,22]. However, the literature is not clear on the
environmental impact of tourism. Katircioglu et al., [23] believe that international tourism,
the growth of tourist transport and the number of incoming tourists determine the level of
carbon emissions, and that this relationship is positive. However, not every author is so
critical. Dogan and Aslan [20] indicate that real income and the tourism sector mitigate
CO2 emissions, while Tian et al., [16] claim that it is not the tourism industry that is to
blame for environmental pollution but the energy sector, while the development of tourism
can be an engine for reducing energy consumption and CO2 emissions in the long run.

To date, there is little research on the environmental impact of tourism and the litera-
ture is scarce and inconclusive on this issue. Furthermore, tourism and its impact on the
environment is often seen only by considering the impact of transport, forgetting that the
accommodation sector and related services also have an environmental related impact,
for example through the energy consumed (heating, air conditioning, lighting etc.). Hence,
the assessment of the footprint that the Covid-19 pandemic has had on the impact of the
accommodation sector on greenhouse gas (GHG) emissions in CEE countries seems to be a
research area that has been unexplored and worth investigating so far. The contribution of
this paper to the literature is threefold. Firstly, the existing knowledge about the impact of
tourism on the environment is poor and does not provide a clear answer about the trends in
the impact of tourism growth on the natural environment. Secondly, there is no research on
how the impact of tourism-related accommodation sector on GHG emissions has changed
due to COVID-19. Researchers have focused on such issues as the impact of the COVID-19
pandemic on tourism demand, the economy in general, the public finances, the natural
environment in the country as well as on the restrictions imposed on accommodation
industry, or how to manage tourism infrastructure and minimize economic losses in the
post-pandemic period. However, the impact of the tourism sector on GHG emissions has
not been the subject of scientific studies yet. Thirdly, there is a deficit of research on the
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relationship between the environment and tourism industry in the CEE region. So far,
all available studies on environmental issues have focused on climate change in Western
European cities or the Asian region, while the CEE region has been neglected.

The purpose of the present study and the research gap determines the structure of
the paper which is as follows: Section 2 is devoted to a review of literature discussing
the relationship of tourism with COVID-19 and with the natural environment. Section
3 presents the methodology, while Section 4 outlines the results. The paper concludes
with Section 5 containing the discussion and the main conclusions from the analysis
and research.

2. Literature Review
2.1. COVID-19 and the Tourism Sector
2.1.1. Economic Impact of the Pandemic on the Tourism Sector

In 2020 COVID-19 resulted in losses for almost the entire global economy and es-
pecially for the tourism sector [24–27]. The stringent restrictions applied to combat the
COVID-19 pandemic brought the global tourism industry to a complete halt [28]. The scale
of the economic impact of COVID-19 is incomparable to previous crises [9]. The new and
stricter measures introduced by governments, further aggravated the crisis in the tourism
sector. Among the measures to counteract pandemics, the most noticeable were restrictions
on the mobility of global travelers as well as social distancing [29]. As indicated by the
WTO, in March 2020 when the first lockdown was introduced, tourist traffic decreased
by 56%, to fall further to 98% in May. In the entire 2020, overall international arrivals
were down by 74% [30] (p. 1). The collapse in international travel represents a worldwide
loss of $1.3 trillion in export earnings-more than 11 times the losses recorded during the
2009 global economic crisis. [30] (p. 3). This decline in international tourism has translated
into economic losses in tourism measured by a global product value of US $2 trillion, i.e.,
more than 2% of global GDP [30] (p. 3). The economic impact of the COVID-19 disease was
particularly painful for small and medium-sized companies, which had to halt business
operations altogether and some of them laid off employees as a result [31]. According to
WTO data, this crisis has also threatened the existence of 100–120 million direct tourism
jobs, a large share of which are held by women and youth [30] (p. 3). What a shock
COVID-19 was for the tourism sector in Central and Eastern Europe, which is the subject
of this study, is perfectly illustrated by the basic data on the growth of tourism-related
accommodation industry in this region and on the domestic revenue from international
tourism, as shown in Table 1.

Table 1. Average annual growth of tourism activity in 2008–September 2020 (% change over same period of previous year)
(Source: [32–34]) (Annex 11–12).

Country Arrivals at Tourist Accommodation Establishments International Tourism Receipts
2008–2012 2013–2018 2019 2020 2012/2008 2018/2012 2019 2020

Bulgaria 2.5 6.0 5.0 −62.5 −3.8 4.2 −4.6 −64.7
Czech

Republic 4.1 5.9 3.5 −67.5 −1.1 0.0 −1.9 −36.4

Estonia 4.5 4.0 5.5 −62.7 0.9 6.4 −2.1 −62.5
Latvia 1.4 9.3 1.6 −53.8 −1.7 6.0 −4.0 −46.8

Lithuania 8.9 8.3 11.5 −67.9 4.0 2.2 −0.8 −60.7
Hungary 3.6 6.9 2.6 −15.1 −3.9 5.4 5.5 −42.7
Poland 3.7 7.0 5.2 −16.1 −1.4 3.9 −1.1 −39.2

Romania 1.8 9.0 3.6 −80.2 −7.4 15.1 5.2 −57.9
Slovenia 2.6 10.2 6.5 −70.1 −0.4 3.2 −3.5 −55.5
Slovakia −1.9 6.6 14.2 −57.1 −2.9 5.7 0.1 −59.0

The COVID-19 pandemic revealed the weaknesses of the tourism sector and its inca-
pacity to handle an emergency crisis of this magnitude. The tourism sector was completely
unprepared for such a challenge [35] and the sheer scale of the economic impact exposed
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the lack of knowledge and limited capability of the tourism industry to foresee and manage
this type of risk [36].

All the restrictions have had a direct impact on the volume of travel, which affected
the entire tourism infrastructure. Curtailment of travel has had a negative effect on the
operations of airlines which have reduced both domestic and international services [26].
It has also impaired the operations of rail and bus service providers [26]. This has resulted
in a decrease in fuel demand worldwide, which in turn has reduced energy consumption
and oil demand [37]. However, the tourism sector has not completely ceased to function,
just as during previous crises, e.g., those caused by terrorism, when tourism recovered
soon after and began to generate revenue again [38]. As Canh and Thanh [39] note,
during certain periods of time the pandemic even had a positive impact on domestic
tourism which depends generally on internal factors that tend to be insensitive to shocks
in international markets.

After the collapse of international tourism in 2020 brought upon by the COVID-19
pandemic, the growth prospects for the sector are mixed and still largely dependent on the
development of the health crisis. Tourism development forecasts and international tourist
arrivals in the world after the COVID-19 pandemic are shown in Figure 1.
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Figure 1. Forecasts of international tourist arrivals in the world after the COVID-19 pandemic.
Source: [30] (p. 13).

The UNWTO’s most optimistic scenario (Figure 1) shows a rebound only in the second
half of 2021, and this is provided that the pandemic is partially contained and travel
restrictions are lifted.

2.1.2. Security Measures and the Tourism Sector

The worsening epidemiological situation has necessitated stringent forms of pan-
demic control. In 2020, restrictions were introduced that had not been seen on such a scale
for a long time and that would restrict tourists’ freedom to travel so much. The devel-
opment of the COVID-19 pandemic made it impossible to do business for the tourism
sector around the world, as each loosening resulted in new waves of disease and the
introduction of new sanitary restrictions by governments. The result was an increase in
travel insecurity for tourists and the economy due to constant changes in laws and existing
restrictions on businesses (including border closures) in the face of a constantly changing
epidemiological situation.

The primary security measure and restriction applied by governments to the ac-
commodation industry and the tourism sector as a whole was quarantine and mobility
restrictions. However, countries applied many other strictures such as: various forms of
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non-pharmaceutical interventions (NPI), including lockdown, social distancing, closure of
schools/universities and non-essential businesses/workplaces, cancelling or postponing
events (i.e., major conferences and tradeshows, concerts and festivals, political debates and
elections, sports seasons and etc.), and bans on gatherings of people over certain numbers
([29], p. 2). The most economically severe restrictions imposed on the tourism sector
were curtailment of travel, closure of local attractions and tourism facilities, rescinding
of consumer protection rights in accommodation and tourism, return to the mothership,
confinement to place of residence and penalties for non-compliance, restrictions on rights to
visit friends and family, confinement in tourism locations, abuse of minorities, boycotting
of their businesses ([26], pp. 2400–2402). The literature unanimously reports that border
closures and travel bans have been the most severe barriers to tourism development [40].
Many countries have enacted travel bans, either by closing borders completely or by impos-
ing quarantine periods for travelers [29] and by requiring a negative certified test (24, 48,
or 72 h). As Baum and Hai [26] point out, the uniqueness of this situation is confirmed by
the fact that even border control in the Schengen area in Europe has been restored. Outside
Europe the situation was not much different. Many countries such as Australia, China
and New Zealand, closed their borders completely to non-nationals and non-residents.
Vietnam withdrew Visa on Arrival schemes while others, for example Singapore, removed
the right to transit through airports [26] (p. 2400). This shows that the restrictions affecting
the tourism sector has a global dimension. In addition to the above restrictions, many other
security measures of epidemiological nature were introduced in the tourism sector, such
as: disinfection of hotel rooms and other tourist facilities, mandatory hand disinfection,
consumer temperature testing, restrictions on the number of people allowed to stay in
one room.

As shown by the experience of other crises in the past (e.g., caused by terrorist
attacks or natural disasters), tourists can react differently to security measures in tourism
infrastructure [41], and the tourism sector is able to recover and resume its activities in
the new, changed reality quite quickly, which results, among others, from the high level
of competitiveness of companies operating in this market [42]. Therefore, according to
Assaf and Scuderi [43], despite the difficult situation in the tourism sector, it is necessary
to start working on strategies for its recovery now. Altuntas and Gok [44] emphasize that
once the pandemic is over, the main challenges that businesses in the tourism sector will
have to face will include: the implementation of new health safety standards, possible
reduced occupancy rates for hotels and restaurants, the introduction of new technologies
to reduce personal contacts among customers and staff (e.g., check-in kiosks and payments
via bank transfer), or room service at hotels replacing buffets or breakfast bars ([43], p. 732).
As Assaf and Scuderi add: “automation technologies, robots and artificial intelligence may help
facilities to decrease their fixed costs, improve liquidity and resilience and help to maintain social
distance” ([43], p. 732).

2.2. Tourism and the Environment

The COVID-19 pandemic has caused major economic impacts on the global economy,
including its tourist sector, as well as those related to restrictions and security measures.
However, it has not changed the long-term priorities of the European Commission concern-
ing the socio-economic development of the European Union. The EC long-term priorities
still refer to the job market, innovation and climate policies. These goals have now been
somewhat subdued by the current short-term overarching goal of defeating the pandemic
and unblocking economies. However, the primary, if not the most important long-term
priority is still the climate policy (European Energy Network, 2019). Data from the U.S.
National Aeronautics and Space Administration (NASA) and the European Space Agency
(ESA) have indicated that pollution due to the overall economic activity reduction in
some COVID-19 epicenters such as Wuhan, Italy, Spain, USA, etc., has decreased by up
to 30% [37]. Tourism should not be considered as an isolated economic sector when it
comes to environmental performance. Gössling et al. [15] indicate that, like other eco-
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nomic activities, tourism can have a negative effect on the environment as well as lead the
development of eco-effectiveness. However, as they point out, this relationship is often
highly variable and depends on the country and the nature of its local tourism industry.
They conclude that when the impact is eco-effective, it can have a positive impact on
the economic performance of tourism. As Katircioglu et al., [23] observe, the negative
environmental impact is not caused by every kind of tourism activity, but only by interna-
tional tourism. According to them, the increase in the number of tourist arrivals boosts
energy consumption and thus carbon dioxide emissions. At the same time, the study on
the period between 1995–2011 conducted by Dogan and Aslan [20] indicate that there is
a long-lasting relationship between carbon emissions, real income, energy consumption
and tourism. The amount of energy consumed has a positive effect on emissions, while
real income and the tourism sector have a negative effect by moderating CO2 emissions.
Meanwhile Leitão and Lorente [45] indicate that tourism arrivals are negatively correlated
with carbon dioxide emissions. A broader conclusion regarding the determinants of carbon
emissions in tourism was presented by Tang et al. [21]. They indicate that the increase
in the measures of economic activity in tourism, i.e., the volume of tourist traffic and
tourist production, as well as the energy structure affect the increase in carbon dioxide
emissions. What inhibits this negative impact on the environment is the decrease in energy
intensity. Similarly, Robaina-Alves et al. [22] emphasize the role of carbon intensity and
energy intensity effects. As Sun [46] points out, technological progress is the main factor
influencing the production of carbon dioxide in tourism. If tourism grows more slowly
and the share of tourism in GDP declines, then there is a slow technological improvement
in tourism-specific industries.

Within the tourism infrastructure, transport is considered to be the most environmen-
tally polluting [47,48]. It is responsible for about 75% of CO2 emissions in tourism [49].
However, the literature indicates that accommodation facilities (the accommodation sector),
which are the focus of this paper, are also a source of pollutant emissions [49–51]. The eco-
logical impact of the accommodation sector, or accommodation-related activities more
broadly, is likely to go unnoticed due to difficulties with the carbon reporting mechanism
of this economic activity [52,53]. Tourism accommodation is responsible for 21% of the
CO2 emissions delivered by the entire tourism industry, and the environmental impact
is through greenhouse gas emissions, wastewater discharge and other [49–51]. As indi-
cated in the literature [54,55], tourism accommodation contributes significant amounts of
energy consumption (mainly through the use of air conditioning, heating and lighting)
and CO2. Thus, in Taiwan for example, the average CO2 emission in the accommodation
base per person per night is, depending on the standard of the accommodation facility,
6.3–28.9 kg ([50], p. 13). The literature indicates that the level of GHG emitted by accom-
modation facilities and tourists arriving at tourist accommodation establishments, varies
depending on the standard of the facility or hotel. It is also highlighted that the environ-
mental impact of the accommodation sector can vary by country [50,56,57]. This is due
to the level of investment (improving productivity and eco-efficiency) implemented in
tourism in the respective countries. Thus, for example, according to the Cornell Hotel
Sustainability Benchmarking Index in 2018, Switzerland’s carbon intensity was 20.4 kg
CO2 per square metre, while South Africa’s was 209.8 kg—[58]. For this reason, many
accommodation facilities join environmental programmes to reduce their negative impact
on the environment. The importance of environmental orientation in tourism, including
accommodation and international tourism activities, can be seen from the fact that tourism
is expected to contribute about 7.5% of global CO2 emissions in 2035 [59]. However, the fact
that the development of this sector of the economy may affect the reduction of emissions is
confirmed by the fact that the goal of the global hotel industry is to reduce GHG emissions
per room per year by 66% by 2030 and by 90% by 2050 compared to 2010 levels [60]. To sum
up this relationship, the more services are provided, the more energy is consumed and thus
greenhouse gases are emitted by the accommodation establishments. On the other hand,
the faster the tourism sector develops, the more innovations are implemented (including
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eco-friendly innovations), the less energy is consumed, which results in a decrease in
greenhouse gas emissions by the accommodation facilities. Hence, the environmental
related impacts of COVID-19 from this economic activity are not so obvious.

So far, few authors have dealt with the impact of tourism on CO2 emissions. What is
more, their findings are inconclusive. The main studies on this topic were conducted by
Lee and Brahmasrene [61], Katircioglu [62] and Paramati, Shahbaz and Alam [63]. While
analyzing the environmental Kuznets curve hypothesis, Katircioglu [62] indicated that
tourism had a negative impact on carbon emissions in both long and short perspective.
Similarly, Lee and Brahmasrene [61] who investigated the role of tourism on economic
growth and CO2 emissions in the European Union in 1988–2009 and found that tourism
had no negative impact on the environment and was significantly negatively correlated
with CO2 emissions. However, slightly different conclusions were provided by Paramati,
et al. [64] who proved that the impact of tourism on CO2 emissions decreases much
faster in the developed economies than in the developing ones. An opposite finding has
been provided by a study conducted in the EU that covered the period of 1991–2013 [63],
according to which tourism reduces CO2 emissions in the western part of the EU and
contributes to them in the eastern part of the EU. It has been indicated that the effect
of tourism on CO2 emissions largely depends on the adaptation of sustainable tourism
policies and efficient management [63] (p. 1). Similar conclusions have been provided
by Tian et al., [16] who analyzed G20 economies from 1995 to 2015. They believe that the
tourism industry is not to blame for environmental pollution and is wrongly accused of it.
Moreover, the growth tourism sector can be an engine to reduce CO2 emissions, because
in the long perspective a 1% increase in tourism growth reduces pollutant emissions by
0.05% [16] (p. 53).

The COVID-19 pandemic has undoubtedly caused an impact on the development of
the tourism sector and energy consumption [65]. It was no surprise that the prolonged
quarantine, the closure of economies and country borders, created an unprecedented
opportunity to answer the question: what impact does tourism have on the environment
during a pandemic? However, research to date related to the impact of COVID-19 pandemic
has been limited to environmental chemical changes in the world’s most polluted regions,
effects on water quality or changes in minimum temperature levels in Arctic regions. In the
first research area, studies have focused on cities where very high levels of air pollution are
recorded, e.g., from India, China, Brazil [66–68]. Changes in the concentrations of chemical
compounds in the air of the studied cities caused by restrictions in transport traffic, mobility
and a decrease in the number of journeys made were studied by literature [69]. Similar
studies, although related to NO2, were also done for Spain, France and Italy, indicating a
decrease in the concentration of this chemical in the air [70,71].

From the latter research area related to COVID-19, researchers chose such topics as
waterways transport traffic in Venice [72] finding that the COVID-19 pandemic significantly
contributed to the reduction of waterways transport infrastructure. That was particularly
painful to the cruise industry, where passengers were trapped on cruise ships for many
weeks due to infection [73]. However, the decrease in waterways traffic has had a significant
impact on water quality. Braga et al. [74] studying the lagoon of Venice by means of satellite
imagery compared what it looked like in 2019 and 2020. They found that the COVID-
19 pandemic resulted in improved water quality in the Venice canals and the lagoon.
Some authors have also examined the effects of COVID-19 on temperature levels. Studies
conducted in New York have shown that the mean temperature and minimum temperature
in that city have been largely associated with COVID-19 pandemic [75,76].

In summary, while the literature has not yet examined the direct impact of COVID-19
on the tourism sector, particularly the accommodation industry, and its effect on GHG
emissions, it has showed indisputably that tourism, like other industries, has an impact on
the environment (although there is no scientific consensus on the direction of this impact).
The literature has also indicated that the global pandemic has caused all branches of the
tourism sector to suffer significant economic losses, contributing in many cases to the
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real risk of the disruption of business operation in the industry. However, as noted by
Lokhandwala and Gautam [77], it was as a blessing for nature and environment on an
economy-wide scale.

3. Materials and Methods

The purpose of this paper is to examine what impact tourism has had on the envi-
ronment in the era of the COVID-19 pandemic. The authors intend to examine whether
this impact has changed from previous years, what changes have occurred relative to
2019 and 2020 projections (given the economic growth projected for that year), and to
determine whether this pandemic impact has been positive or negative. The research
method used in this analysis is multivariate regression, which will allow the identification
of factors influencing GHG levels (of course, it was previously established that the prereq-
uisites for its application were satisfied). And all statistical calculations, including those
for multiple regression analysis, were performed using Statistica 13.3 software (TIBCO
Software, Dublin, Ireland company, city, state abbrev if USA, country). As regards the
tourism sector, the analysis focuses on tourist accommodation establishments and their
business operations, rather than on the tourism industry as a whole. Therefore, whenever
the term tourism sector is used in the empirical analysis, the business operation in the area
of Accommodation and Food Service Activities are referred to. As far as the environment
is concerned, the area of analysis covers the emission of greenhouse gases (GHG) which,
according to the methodology used by Eurostat, includes CO2, N2O in CO2 equivalent, CH4
in CO2 equivalent, HFC in CO2 equivalent, PFC in CO2 equivalent, SF6 in CO2 equivalent,
NF3 in CO2 equivalent. This particular methodology for measuring GHG emissions has
been adopted because the countries analyzed belong to the European Union and report
data based on the terminology and methodology used by the European Commission.

In this paper the analysis covers the Central and Eastern European region, which was
less affected by the first wave of the pandemic than the Western European countries, while
the infection rates were among the highest in the world during the second wave of the
pandemic. The study looks at 10 countries in this region that belong to the European Union:
Bulgaria, the Czech Republic, Estonia, Latvia, Lithuania, Hungary, Poland, Romania,
Slovenia and Slovakia. The research period is 2008–September 2020 (for which data is
available). Data for the calculations are sourced from: Eurostat, the United Nations World
Tourism Organization (UNWTO) and the Organization for Economic Cooperation and
Development (OECD).

To start with, the relationship between GHG emissions and the level of development
of the tourism sector from 2008 to 2019 was examined. This was necessary for forecasting
how the GHG emissions would evolve in the tourism sector in 2020, i.e., when tourism
sector was shaped by the pandemic conditions. The literature indicates that the main
factors affecting the pollution levels are the level of economic development, the intensity
of emissions, the amount and type of energy carriers consumed and, finally, the size of
population or tourism arrivals [45]. In the first group of factors, GDP growth [20,78] and
the development of tourism activities [21] are identified. Pointing to the environmental
impact of GDP (which in the literature is usually based on the theory of the environmental
Kuznets curve), it is stressed that this relationship is strong [79], but it is also pointed
out that it occurs mainly in the analysis of a single country and not necessarily in the
analysis conducted for a group of countries or internationally [78]. Meanwhile, referring
to the factors representing the level of economic activity in tourism, the literature points
out that in industries specific to tourism, slower growth or crisis results in a lack of
technological improvement, which in turn may be reflected in higher carbon production
by tourism [46]. The literature also indicates a relation between tourism arrivals [45] and
turnovers generated by tourism sector [15] and the level of environmental performance,
and the intensity of emissions [22]. For the reasons outlined above, when determining
the relationship between total GHG emissions and the situation in the tourism sector,
the independent variables taken into account were those related to the growth rate of



Energies 2021, 14, 2000 9 of 18

the overall economy, the eco-effectiveness of production in the tourism sector (measured
by the amount of emissions per one unit of production) and the economic situation in
the sector under study. Thus, the following independent variables were adopted for the
regression analysis:

X1—real GDP growth rate -% change over same period of previous year (Euro-
stat data),

X2—Air emission intensity for greenhouse gases per unit of output in the tourism
sector (Eurostat data),

X3—number of arrivals at tourist accommodation establishments (Eurostat data;
UNWTO data),

X4—average level of employed persons in tourism sector (accommodation and food
service activities) (Eurostat data),

X5—number of nights spent at tourist accommodation establishments by residents/non-
residents (Eurostat data),

X6—turnover value in tourism sector (Eurostat data),
X7—international tourism receipts (OECD data; UNWTO data),
X8—international tourism expenditure -% change over same period of previous year

(OECD data; UNWTO data).
The period on the basis of which the relationship was determined was 2008–2019

(only for this period complete data on the dependent variable are available). On the
basis of the results of this analysis, for each of the m countries analysed (m = 1, . . . , 10),
the independent variables determining the level of greenhouse gas emissions in tourism
were selected and a multiple regression equation was constructed:

Ym = a + b1·X1 + b2·X2 + · · ·+ bn·Xn, (1)

where Ym—level of greenhouse gas emissions in tonnes (dependent variable) for each of
the m countries analysed (m = 1, . . . , 10); a, b1, b2, . . . , bn—parameters and coefficients of
the regression function (n = 1, . . . , 8) and X1, X2, . . . Xn—independent variables affecting
the dependent variable during the period under consideration (n = 1, . . . , 8).

Additionally, the regression analysis was preceded by the analysis of correlation
between independent variables for each of the studied countries. On this basis, a strong
correlation was found for two independent variables, which resulted in excluding the
variables X5 and X8 from the regression analysis. Finally, six independent variables (X1,
X2, X3, X4, X6, X7) were used in the regression analysis.

With the help of the regression analysis covering the years 2008–2019 discussed above,
the authors determined which variables influenced the level of GHG emissions from the
tourism sector in each of the CEE countries. The results of these analyses and the data
about the situation in the tourism sector in 2020 (the situation in 2020 had been determined
basing on data from January–September 2020, i.e., the period for which the data were
available) were then used to estimate the actual values of pollutant emissions in each of
the examined countries in 2020. These data on emissions in 2020 (i.e., the period of the
pandemic) were then compared with the level of GHGs emitted by the tourism sector in
2019, i.e., the period when pandemic had not started yet. In this way, it was possible to
estimate what environmental change occurred relative to 2019 and to identify the impact of
this pandemic on the environment, and more specifically, on changes in the level of GHGs
emitted by the tourism sector.

However, it is important to note that the COVID-19 pandemic was not expected,
and the forecasts for 2020 were favorable [80]. Therefore, in order to determine the potential
impact of the COVID-19 pandemic on the environment via tourism (i.e., taking into account
potential economic growth in CEE countries), it was necessary to compare these estimated
2020 emission data with a hypothetical situation in tourism as if there had been no pandemic
and the economy had grown rather than contracted. In this way, the authors determined
the deviation of the actual values from the projected ones in terms of the level of GHGs
emitted by tourism. For this reason, the estimated actual emission data in 2020 (i.e., in the
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pandemic) was compared with the projected level of pollution, i.e., the pollution that would
have been emitted by tourism if there had been economic growth instead of recession [80].

Since there is a strong positive correlation (statistically significant correlation) between
economic growth (measured by the change in GDP) and the level of tourism sector de-
velopment (measured by the turnover value of businesses of enterprises in the tourism
sector) (see Table 2), therefore the knowledge about this correlation will be used to calculate
the potential impact of COVID-19 on the level of GHGs emitted by tourism in the CEE
countries. Table 2 shows the results of this correlation.

Table 2. European Commission Autumn 2019 forecast of economic growth in 2020 and the results
of the correlation between turnover value in tourism sector and gross domestic product at market
prices in 2008–2019 in Central and Eastern European countries.

Country GDP Growth Forecast for 2020 (in %) Correlation Index

Bulgaria 3.0 0.98
Czech Republic 2.2 0.91

Estonia 2.1 0.97
Latvia 2.6 0.96

Lithuania 2.4 0.98
Hungary 2.8 0.96
Poland 3.3 0.92

Romania 3.6 0.98
Slovenia 2.7 0.96
Slovakia 2.6 0.94

Source: Eurostat data; own calculations.

This was be done in the following way: with the use of the regression analysis,
the coefficients of the GDP impact on turnover in the tourism sector in each of the countries
under study was calculated, then the potential turnover value in the tourism sector for the
projected economic growth in 2020 [80] was estimated. In the next step, the potential level
of GHG emissions in such an economic situation was estimated. Having obtained those
data, the authors compared them with the actual level of GHG emissions at the time of the
pandemic, i.e., the deviation of the actual values from the projected ones was established.

4. Results

First, a regression analysis was conducted for each of the 10 CEE countries to determine
which dependent variables influenced GHG emissions in the tourism sector during the
pre-pandemic study period, i.e., 2008–2019. The results of this analysis are presented in
Table 3.

Table 3. Results of regression analysis for CEE countries calculated for the period 2008–2019 (at 0.05 significance level).

Specification Coefficients b * Standard Error t-Statistic p Value

Bulgaria

n = 12 Regression statistics: R = 0.9938; R2 = 0.9876; Adjusted R2 = 0.9849;
F(2,9) = 359.8410; p < 0.0000; Standard error of estimate: 1852.8158

Constant −63,091.3413 5533.1626 −11.4024 0.0000
Variable X2 1769.3438 67.6587 26.1510 0.0000
Variable X6 33.8644 1.5907 21.2888 0.0000

Czech Republic

n = 12 Regression statistics: R = 0.9957; R2 = 0.9913; Adjusted R2 = 0.9894;
F(2,9) = 514.1645; p < 0.0000; Standard error of estimate: 5128.1105

Constant −92,603.1427 27,849.0549 −3.3252 0.0089
Variable X2 6981.8000 412.3855 16.9303 0.0000
Variable X6 14.4160 3.4004 0.0022
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Table 3. Cont.

Specification Coefficients b * Standard Error t-Statistic p Value

Estonia

n = 12 Regression statistics: R = 0.9645; R2 = 0.9302; Adjusted R2 = 0.9147;
F(2,9) = 59.9926; p < 0.0000; Standard error of estimate: 4879.0018

Constant −57,231.4088 15,924.9289 −3.5938 0.0058
Variable X2 814.9358 82.9463 9.8249 0.0000
Variable X3 0.0174 0.0042 4.0991 0.0027

Latvia

n = 12 Regression statistics: R = 0.9772; R2 = 0.9550; Adjusted R2 = 0.9450;
F(2,9) = 95.4618; p < 0.0000; Standard error of estimate: 1476.5264

Constant −16,834.4092 3787.5002 −4.4447 0.0016
Variable X2 786.3323 60.8490 12.9227 0.0000
Variable X3 0.0080 0.0012 6.6629 0.0001

Lithuania

n = 12 Regression statistics: R = 0.9010; R2 = 0.8119; Adjusted R2 = 0.7581;
F(2,9) = 15.1056; p < 0.0029; Standard error of estimate: 819.2448

Constant 5087.1074 3024.7424 0.0814 0.1365
Variable X2 199.0171 36.3285 6.6564 0.0009
Variable X7 4.8019 1.9733 4.5481 0.0452

Hungary

n = 12 Regression statistics: R = 0.9655; R2 = 0.9321; Adjusted R2 = 0.9170;
F(2,9) = 61.7729; p < 0.0000; Standard error of estimate: 6502.0393

Constant −99,471.0250 35,750.4096 −2.7824 0.0213
Variable X2 4315.3366 464.0497 9.2993 0.0000
Variable X6 28.5730 5.5059 5.1896 0.0006

Poland

n = 12 Regression statistics: R = 0.9473; R2 = 0.8974; Adjusted R2 = 0.8871;
F(1,10) = 87.4432; p < 0.0000; Standard error of estimate: 21460.1831

Constant 354,895.8062 21476.7984 16.5246 0.0000
Variable X2 3291.2734 351.9661 9.3511 0.0000

Romania

n = 12 Regression statistics: R = 0.9157; R2 = 0.8386; Adjusted R2 = 0.8027;
F(2,9) = 23.3733; p < 0.0003; Standard error of estimate: 5366.7589

Constant 150,011.9550 4161.9298 36.0438 0.0000
Variable X6 33.3103 8.5780 3.8832 0.0037
Variable X7 −16.3537 6.4589 −2.5319 0.0321

Slovenia

n = 12 Regression statistics: R = 0.9965; R2 = 0.9931; Adjusted R2 = 0.9915;
F(2,9) = 643.4267; p < 0.0000; Standard error of estimate: 1904.6089

Constant −86,751.0425 9155.9121 −9.4749 0.0000
Variable X2 1429.5558 42.5734 33.5786 0.0000
Variable X6 62.0569 3.4366 18.0575 0.0000

Slovakia

n = 12 Regression statistics: R = 0.7947; R2 = 0.6315; Adjusted R2 = 0.5946;
F(1,10) = 17.1354; p < 0.0020; Standard error of estimate: 7261.6389

Constant 121,977.0277 8932.8033 13.6550 0.0000
Variable X2 386.6233 93.3987 4.1395 0.0020
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The results of the regression analysis indicated that in the analyzed area of the tourism
sector (Accommodation and food service activities), the following factors had a statistically
significant impact on the level of GHGs emitted there: X2 (air emission intensity for GHGs
per unit of output), X3 (number of arrivals at tourist accommodation establishments),
X6 (turnover value in tourism sector), X7 (international tourism receipts). Of these, the most
important were: X2, which played such a role in 9 out of 10 countries, and X6 in five
countries. However, it is worth noting that the other less important determinants (X3—
number of arrivals; X7—international tourism receipts) are de facto variables describing
the economic situation of enterprises on the market just like the variable X6—turnover
of enterprises. In conclusion, the impact of the tourism sector on the environment, i.e.,
the level of GHGs emitted into the air by the accommodation and tourism activities in the
CEE countries, was determined by the air emission intensity, i.e., the ecological effectiveness
of production, and by the level of turnover in the sector.

The results from Table 3 allowed us to construct a multiple regression equation for each
country. Having data for each of the countries concerning the values of the independent
variables in 2020 (air emission intensity, number of arrivals, turnover value, international
tourism receipts), on the basis of these regression equations it was possible to estimate
the level of GHGs emitted by the tourism sector in 2020, i.e., during the pandemic period.
The results of these estimates for 2020 are presented in Table 4, where they are additionally
contrasted with historical data about the emissions in 2019.

Table 4. Greenhouse gas emission levels in 2019 and 2020 in Central and Eastern European countries.

Country 2019 2020

Bulgaria 87,349.4 58,369.0
Czech Republic 78,845.0 49,043.0

Estonia 16,243.7 3494.3
Latvia 14,489.4 8703.1

Lithuania 14,726.3 5179.1
Hungary 13,5755.6 89,021.9
Poland 463,934.7 304,021.6

Romania 187,682.8 92,146.3
Slovenia 139,461.8 99,124.4
Slovakia 144,997.7 142,722.1

Source: Eurostat data; own calculations.

The results shown in Table 4 indicate that all CEE countries experienced reduced
emissions in 2020 as compared to 2019. The decreases ranged from 1.6% to 78.5%, with the
smallest ones reported in the countries in the south of the region and the biggest ones in the
Baltic countries where the decline in turnovers decreases was the most severe. Thus, it can
be concluded that the COVID-19 pandemic led to a decrease in greenhouse gas emissions
in the tourism sector. The reason was the slowdown in economic activity in the industry
in question.

The above results reveal the consequences of the pandemic in reference to 2019. Thus,
they do not take into account the fact that if not for the Covid-19 pandemic in 2020 in the
CEE region (as well as in the world economy) the GDP would have grown and the tourism
sector would have flourished, with increased turnovers of companies operating there.
This has been confirmed by the economic forecasts by many world institutions, including
the European Commission [80], which are presented in Section 3. Therefore, using the
regression analysis, the authors calculated the relationship between the GDP growth and
the turnover value in the tourism sector, as well as the potential turnover of businesses
and the level of GHG emissions in 2020, assuming the economic growth in the countries of
Central and Eastern Europe at the level projected by the European Commission for that
year [80]. The results of these estimates are presented in Table 5.
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Table 5. Results from regression analysis and estimates of turnover value and GHG emissions in 2020 (with GDP growth
forecast for 2020 from Autumn 2019).

Country Coefficient b p-Value
Turnover Greenhouses Gases

2020
(mln EUR)

2020/2019
(%)

2020
(mln EUR)

2020/2019
(%)

Bulgaria 0.1339 0.0000 2848.3 7.22 87,541.2 7.21
Czech Republic 0.0714 0.0000 8232.0 3.88 79,152.1 3.30

Estonia 0.1029 0.0000 1064.7 4.42 16,288.8 3.97
Latvia 0.0964 0.0000 1089.1 5.83 14,549.4 5.10

Lithuania 0.0650 0.0000 1189.6 5.41 14,787.3 4.32
Hungary 0.0697 0.0000 4741.9 5.63 136,008.4 4.25
Poland 0.0455 0.0000 12,614.1 6.31 464,683.3 5.13

Romania 0.0717 0.0000 6690.5 7.31 188,138.4 4.92
Slovenia 0.0989 0.0000 2375.2 5.11 139,577.2 5.11
Slovakia 0.0744 0.0000 2774.7 6.42 145,165.0 7.21

Source: own calculations based on data [32–37,37,38,38–60].

The results indicate that the level of GDP statistically significantly affects the turnover
of tourist companies (p-value < 0). The values of coefficient b indicate that, depending on
the country, an increase in gross domestic product at market prices by a million Euros
results in an increase in turnover of enterprises categorized as Accommodation and Food
Service Activities at the level of 46–134 thousand Euros. Thus, if in 2020 the COVID-19
pandemic had not occurred and there had been economic growth at the level projected by
the European Commission [60], then in all CEE countries the turnover of enterprises in this
field of tourism activity would have risen in comparison to 2019, amounting to 3.9–7.3%,
depending on the country. Simultaneously, that would translate into increased levels of
GHG emissions in tourism by 3.3–7.2% relative to 2019.

Then, the authors proceeded to determine the deviation of actual 2020 emission values
from the projected ones. For this purpose, they compared the recorded level of GHGs
emitted by Accommodation and Food Service Activities in 2020, i.e., at the time of the
Covid-19 pandemic (see Table 5), with the projected emissions, i.e., those generated if
the economy had grown in 2020. The results of this comparison are shown in Figure 2.
In addition, these results are contrasted with changes in emissions relative to 2019.
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The results in Figure 2 show that the COVID-19 pandemic caused a decrease in
tourism-related GHG emissions in all the CEE countries. These decreases are relative
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both to 2019 and to the estimated level of emissions that would have been achieved if the
countries under study had enjoyed economic growth in 2020 as projected by the European
Commission. Moreover, the potential impact of COVID-19 was found to be even stronger.
Taking the potential projected growth in 2020 as a base point, it was found that, apart from
Slovakia with the decrease at 8.2%, the decline in emissions exceeded 32%, reaching as
much as 79.3% in Estonia. The highest reductions in the negative environmental impact
were reported in the Baltic States, while the lowest—in the countries in the south of the
region, i.e., in Slovakia and Slovenia.

5. Discussion and Conclusions

The global COVID-19 pandemic has negatively affected the tourism sector and caused
many economic and social losses. Governmental measures to combat the pandemic, such
as lockdown of economies, closure of national borders, quarantine, and mandatory testing
of travelers have significantly changed the functioning of the sector. The pandemic waves
recurring every few months forced the authorities to constantly modify the laws and regu-
lations concerning security measures and sanitary restrictions, which further aggravated
the negative economic impact of the pandemic on the tourism sector. As demonstrated
in the literature review above [26,29,81], the pandemic similarly harmed every type of
tourism activity, including accommodation and food service activities. Admittedly, domes-
tic tourism has been less severely affected, but this does not compensate for the overall
losses suffered by the sector in 2020. In the examined region of Central and Eastern Europe,
both arrivals at tourist accommodation establishments and international tourism receipts
have declined by more than 50% in the majority of those countries.

However, according to some researchers, COVID-19 was a “Blessing in Disguise” for
the environment as it caused economies to pollute less [37]. Of course, not all economic
sectors have a negative impact on the environment; some are devastating to the climate and
others vice versa. How did it look in tourism sector where the COVID-19 pandemic caused
such a dramatic decline in travel and severe economic consequences for the hospitality in-
dustry? What were the environmental impacts of the constraints on tourism business at the
time of the pandemic? These research questions were looked into in this paper. The authors’
review of the literature confirms that there are few publications that directly address the
issue of the environmental impact of tourism, and there are none investigating the impact
of COVID-19. Moreover, when preparing this review, the authors found that researchers
suggest that this impact can be positive as well as negative, thus failing to provide a clear
answer to the question of the nature of tourism’s effect on the natural environment.

The purpose of this paper is to investigate what was the effect of the Covid-19 pan-
demic on the impact that tourism sector, namely the accommodation and related food
service activities, had on the level of GHGs emissions. The study area was the region of
Central and Eastern Europe that has not suffered as many negative health and economic
impacts as Western European countries during the first wave of the Covid-19 pandemic.
The study covered 10 EU countries in the region: Bulgaria, the Czech Republic, Estonia,
Latvia, Lithuania, Hungary, Poland, Romania, Slovenia and Slovakia. The results of the
research provided some basic conclusions. There has been a positive correlation between
the level of tourism sector development and the level of GHG emissions generated by this
sector. The conducted research indicated that as a result of a sharp decrease in arrivals and
in business turnover, there GHG emissions in all CEE countries have fallen as compared to
2019. This impact is even greater when we take into consideration the potential economic
growth that did not occur in these countries due to the pandemic. Hence, the COVID-19
pandemic resulted in favorable trends in the environmental impact of the tourism sector
in CEE countries. This study also confirms the findings of other researchers [61,62] that
the relationship between tourism sector growth and the state of the natural environment
is negative, which is in contrast to the conclusions drawn by Tian et al., [16]. Following
Gössling et al., [15] it was also concluded that the impact of tourism on the environment
depends on the country of tourist destination. The results of the study have shown that
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during the pandemic in the Central and Eastern European region, the highest reductions in
negative environmental impacts have taken place in the Baltic countries, whereas the coun-
tries in the southern part of region, i.e., Slovakia and Slovenia suffered the least. The third
important finding of the present study is that in the long run the most important driver of
GHG emissions in the tourism accommodation industry in the investigated EU region is air
emission intensity, which is consistent with the study results by Robaina-Alves et al., [22].
Thus, what eliminated the negative impact on the environment in the long perspective was
the effectiveness of production, i.e., environmentally friendly investments. By providing
these findings, the authors have filled a research gap that existed in the literature.

A question arises whether this beneficial effect on the environment is only temporary
and how it will change once the pandemic ends. It is to be hoped that this effect will sustain
at least in part. As pointed out by Fletcher et al., [82], the current restrictions, limitations
and control of mobility have shown that it is possible to regulate tourist flows according
to its purpose. There are therefore grounds for believing that governments will choose to
have a regulatory impact on the tourism sector so that the beneficial changes that have
occurred in the environment can remain for longer.

The study presented in this paper also has several shortcomings and hence some
research limitations. The number of observations is only 12 years. The use of panel data
would increase the dataset and could allow for the identification of unobservable individual
effects (with single countries). Hence, it seems that it would be worthwhile to continue this
research in 2021 and beyond to extend this research with further threads. Besides, there
is also scope for expanding the research to countries in other regions of Europe, instead
of limiting it only to Central and Eastern Europe. There is also a “lesson” that can be
incorporated in future development strategies, i.e., the concept of sustainable tourism to be
implemented, the idea of slow tourism to be promoted as well as the natural environment
to be taken care of.
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