
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=rero20

Economic Research-Ekonomska Istraživanja

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/rero20

Some considerations about tourist arrivals and the
COVID-19 pandemic – evidence from Slovenia and
Croatia

Sergej Gričar, Violeta Šugar & Tea Baldigara

To cite this article: Sergej Gričar, Violeta Šugar & Tea Baldigara (2022) Some
considerations about tourist arrivals and the COVID-19 pandemic – evidence from
Slovenia and Croatia, Economic Research-Ekonomska Istraživanja, 35:1, 6801-6819, DOI:
10.1080/1331677X.2022.2053781

To link to this article:  https://doi.org/10.1080/1331677X.2022.2053781

© 2022 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

Published online: 07 Apr 2022.

Submit your article to this journal 

Article views: 1039

View related articles 

View Crossmark data

Citing articles: 3 View citing articles 

https://www.tandfonline.com/action/journalInformation?journalCode=rero20
https://www.tandfonline.com/loi/rero20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/1331677X.2022.2053781
https://doi.org/10.1080/1331677X.2022.2053781
https://www.tandfonline.com/action/authorSubmission?journalCode=rero20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=rero20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/1331677X.2022.2053781
https://www.tandfonline.com/doi/mlt/10.1080/1331677X.2022.2053781
http://crossmark.crossref.org/dialog/?doi=10.1080/1331677X.2022.2053781&domain=pdf&date_stamp=2022-04-07
http://crossmark.crossref.org/dialog/?doi=10.1080/1331677X.2022.2053781&domain=pdf&date_stamp=2022-04-07
https://www.tandfonline.com/doi/citedby/10.1080/1331677X.2022.2053781#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/1331677X.2022.2053781#tabModule


Some considerations about tourist arrivals
and the COVID-19 pandemic – evidence from Slovenia
and Croatia

Sergej Gri�cara,b�, Violeta �Sugarc and Tea Baldigarab

aFaculty of Business and Management, University of Novo Mesto, Novo Mesto, Slovenia; bFaculty of
Tourism and Hospitality Management, University of Rijeka, Naselje Ika, Opatija, Croatia; cFaculty of
Economics and Tourism "Dr. Mijo Mirkovi�c", Juraj Dobrila University of Pula, Pula, Croatia

ABSTRACT
In late 2019 and early 2020, a sudden but not unexpected exter-
nal shock occurred in the tourism industry. This study presents an
explorative analysis of the literature review discussing a predicted
exogenous shock in tourism caused by the appearance of viruses.
Furthermore, the vector autoregressive (V.A.R.) models and panel
econometrics is used to analyse and model the impact of the
COVID-19 pandemics on tourist arrivals in Slovenia and Croatia.
Applied analysis is used to test tourism artefacts in the short term
on daily data for 2020. The results of econometric modelling and
data plotting confirm significant volatilities in the analysed time-
series and their peculiar response to the influence of the COVID-
19 pandemic on tourist arrivals. Therefore, innovative tourism pol-
icy and management should not expect pre-pandemic values and
demand; moreover, tourist expectations will change drastically in
a calamitous decade, while several other determinants, not only
COVID-19, will influence tourist arrivals. The study is novel in two
respects. First, the study adds value to empirical research on the
determinants of tourism demand. Moreover, the study can be
considered a starting point for further short-, medium- and long-
term econometric analyses of sudden shocks affecting tourism
demand and government decisions affecting tourism supply.
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Introduction

Prior to the twentieth century, there were several speculations about whether the year
2000 would even begin. The combination of numbers two and zero (2, 0) has not
been reached until the second decade of the twenty-first century. The year 2020
began as a spellbinding story where people suffered from the viral Coronavirus dis-
ease (COVID-19), moreover, it is a decade wrought with a myriad of scourges
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(Gri�car, Baldigara et al., 2021). Some authors (Gri�car, 2019) succeeded to predict the
proliferation of viral diseases and demonstrated a decline in tourist arrivals by 20%.

Few scientists use predictable statistical methods; therefore, the majority of
research and discussions report well-known and defined problems. Nonetheless, his-
tory and recent discussions and research regarding positive COVID-19 cases sug-
gested that the pandemic could last up to four years. Behind that, the economic
threat is quite significant and of great impact on several economic aggregates. Rising
inflation, which could impede people’s life, is scarcer but evident shortly. Behind ris-
ing costs of living, including food followed by higher interest rates, manifests new
threats (Yang et al., 2021). Additionally, overwhelmed stock markets are hazardous
(Memon et al., 2021; Shaikh, 2021; Umar et al., 2021). The rising effects of inflation
are not supported by the standard of living and a pandemic (Khalid et al., 2021).

Overall, contrary to majority wishes, it seems that, according to Sridhar (2020), the
COVID-19 pandemic will not be dispelled before 2023. In the meantime, the socio-
economic and physical status of residents and non-residents declines, and these
adverse afflictions go beyond the health outbreak alone. In November 2019, pioneer-
ing research attempted to model and predict tourist arrivals in a pandemic situation.
The study was developed by Gri�car (2019) and is considered the starting point for
the present study, while ex post and ex ante research is of utmost importance. The
main objective of the present study is to extend the primary ex ante research that rec-
ognised the decline in tourist arrivals before the outbreak of the COVID-19 pan-
demic. The researcher predicts the pandemic using regression analysis. The regression
analysis has been further used by Kostynets et al. (2021). Thus, the objective motiv-
ation of this research is to extend the ordinary least squares (O.L.S.) methodology to
time series and panel regression steps (Baldigara & Mamula, 2015; Karadzic &
Pejovic, 2020). The use of breaks in time series in vector autoregressive (V.A.R.)
model and cointegrated V.A.R. (C.V.A.R.) model are much better diagnostic model-
ling than other multivariate analyses (Juselius, 2009).

The following section presents a historical review of the econometric mirror with
two questions related to pandemics and econometrics followed by the literature
review. In the central part of the article, the used methodology, data and results of
the econometric approach are laid out. Finally, the discussion and conclusion bring a
final touch to the research.

Pandemics and econometrics – a historical overview

In economics and econometrics, prediction is based on the proposition that past
events predict future events. For example, the main threat in the Middle Ages was
the plague, which peaked in the fourteenth and fifteenth centuries. It is worth noting
that plagues occurred years earlier, around the tenth century. More recently, there
were several earthquakes and volcanic eruptions, e.g., Fagradalsfjall and La Palma vol-
canoes. Considering that time series econometrics predicts the future from past events
could impact the tourism economy as pandemics begin, earthquakes occur, and volca-
noes erupt. Firstly, are we approaching the peak of a pandemic and the lowest part of
tourist arrivals?
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The importance of tourism in national economies, employment, gross domestic
product (GDP), small and medium enterprises, different organisations, institutions
and stakeholders has been recognised by several scholars (Brida et al., 2016; Ju�znik
Rotar et al., 2019). Vinogradov et al. (2020) report Airbnb-induced tourism growth.
Provenzano and Baggio (2020) propose simple methodological steps in tourism and
hospitality industry forecasting.

Secondly, are we facing the new normal as a metaphor? (Ateljevic, 2020; Roven,
2020). The critical historical events can be a war bell for econometricians to use
trending and cycles in econometric modelling without overlooking obstacles, min-
imum and maximum. History shows us the comparison of past events and future
well-being and could be represented econometrically, as proposed by Gri�car, �Sugar
et al. (2021) Yt�1jY0jYtþ1:

The purpose of this research is to present an approach to the analysis of waves in
tourist arrivals for Croatia and Slovenia to confirm the misunderstanding of rising
events in tourism by multiple stakeholders that do not include reactions to a sudden
exogenous event. Researchers have noted an increase in tourist arrivals, albeit domes-
tic or international, for several decades with occasional interruptions. For several
years, the World Tourism Organisation (UNWTO, 2020a), as the umbrella organisa-
tion for tourism development, published its bulletin, which was used countless times
by scholars who did not think that every period of maximum has a peak and there-
fore it is time to turn to a minimum. There were no downward trends in the
UNWTO (2020b) bulletin, which is econometrically a misleading story. In addition to
the recent paper on the impact of the crisis by Duan et al. (2022), these effects moti-
vated our research on the well-being of volatility in tourist arrivals in time series
data. It is of great importance to get the information from the data, the plotted data,
while Juselius (2009, 2021) stated, a decade ago, that the data should be let speak
freely. Based on the previous statements, and objectives two hypotheses were tested.
The main thesis is: The tourism industry in Slovenia and Croatia has developed rap-
idly, and it is predicted its growth even more in a positive direction and year-round
(not seasonal). This is an opportunity for positive and more productive growth?
Therefore, the Slovenian and Croatian tourism industry offers an exciting research
question focusing on a strategic approach using time series:

H1: In the short term, tourist arrivals in Slovenia declines due to the COVID-
19 pandemic.

H2: In the short term, tourist arrivals in Croatia declines due to the COVID-
19 pandemic.

Literature review

A detailed literature desk-research has evidenced that fewer authors attempted to
forecast the rise of the pandemic COVID-19 pandemic ex ante. On the other hand, a
pretty significant number of discussions and research are dealing with ex post
COVID-19 pandemic analysing and modelling. Table 1 outlines the research dealing
with the COVID-19 pandemic modelling and forecasting; for example, Kaushal and
Srivastava (2021) propose a better preparedness for outbreaks in tourism.
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Fotiadis et al. (2021) and UNWTO (2020a) are predicting what was already
apparent and predicted by Gri�car (2019) and Gri�car, Baldigara et al. (2021, p. 13), a
decline in tourist arrivals. Tourism sharing is an essential generator of economic
recognition, according to Sainaghi et al. (2020). Nevertheless, a comprehensive
empirical methodology was used, and the prediction is 10 percentage points higher
than that of Gri�car (2019). Moreover, Sharma et al. (2021) revived the idea of new
waves in tourism in post-pandemic tourism. The question, which has not been
asked in the research is, when will the recovery start? �Skare et al. (2021) predict a
more prolonged recovery in tourism than the average recovery from an average cri-
sis is. Additionally, Hu et al. (2021) addressed the evaluations of tourists’ experien-
ces during the pandemic collected via the World Wide Web. They predicted a
differentiation in tourists’ behaviour.

Several countries are studied in the literature based on the COVID-19 pandemic
and tourism (Esquivias et al., 2021; Gonz�alez-Torres et al., 2021; Hu et al., 2021; Jeon
& Yang, 2021; Sobaih et al., 2021). For Slovenia and Croatia, on the other hand, there
are fewer published articles (Gri�car, 2019; Peri�c et al., 2021; Williams, 2021), so this
is one of the first attempts to shed new light on the importance of these two
Mediterranean countries among tourism actors. Peri�c et al. (2021) recognised
Slovenia and Croatia as small countries with fewer cases in the first wave of the pan-
demic. Williams (2021) added a study of entrepreneurial and labour instability during
the pandemic.

Additionally, some other researchers recognised other values for waves in tour-
ism. Martini and Buda (2020) offer a deeper layer in death and disaster places.
Senbeto and Hon (2020), and Ateljevic (2020) focused on shocks causing peak and
through waves, while Çanakçı and Birdir (2020) and Seidell (1995) on food neo-
phobia epidemic. Ferrari et al. (2018) find the change in tourists’ income essential

Table 1. Coronavirus (COVID-19) literature review desk-research.
Author(s) Pinpoint Highlights of the research Ruling

(Alsayed et al., 2020) Prediction The mathematical modelling on a genetic algorithm
Predicting COVID-19 peaks

Ex post

(Gallego et al., 2020) Unpredictable Unpredictable future events
The territory of the COVID-19

Ex post

(Gri�car, 2019) Forecast Regression analysis
Tourist health and treatment

Ex ante

(Hugo, 2021) Prognosis Innovation of tourism Ex post
(Kostynets et al., 2020) Shocks Pandemic and other shocks that

consequences tourism demand
Ex post, &

ex ante
(Kostynets et al., 2021) Pent-up demand Influencing demand regarding COVID-19 pandemic Ex post
(Wang et al., 2021) Prediction,

Forecast
RegARMA modelling

Railway passengers and gross domestic product
Ex post

(Wong et al., 2007) Forecasting Modelling tourism demand
ARIMA

Ex post

(Yang et al., 2018) Predictive Several methods plus ARIMA
Time series data

Ex post

(Yue et al., 2020b) Prediction ARIMA
Trending breaks and shocks

Ex post

(Yue et al., 2020a) Prediction New predictable research
Modelling process in tourism

Ex post

(Zhang, Song et al., 2021) Prediction Post COVID-19 effects
Mixed study methods

Ex post

Source: Authors compilation, 2021.
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for tourism spending and food demand. There were some previous attempts to
pandemic effects which were nicely summarised by Duan et al. (2022), leisure vs
health nexus discussed by Peel et al. (2021) and outdoor safety perceived by Zanon
et al. (2019).

Outline of ex ante research

The time we are living is sufficient and abundant. Nevertheless, it is of primary inter-
est to consider strategic questions and science. Scientific research should be based on
data and a quantitative approach in providing guidelines for overcoming external
shocks that negatively afflict tourism determinants. Nowadays, the research should be
focused on the COVID-19 pandemic situation and tourist arrivals. Many European
countries suffer from the pandemic (Dye et al., 2020).

Additionally, the COVID-19 pandemic has not yet ended. Based on the normally
distributed data, some prognoses show that the virus is still present (The Covid-19
Tracker Slovenia, 2021). Researchers recognised, from tourist arrivals and microbial
variables in vector correction modelling (Gri�car, Baldigara et al., 2021), that COVID-
19 began in April/May 2019, not December 2019, as indicated by Fong et al. (2021).
The wave’s peak will be reached after two to two and a half years, starting in April/
May 2019, and the trough will be reached in the next two years, ending in spring
2023, for four years (Sridhar, 2020).

Secondly, tourism fills moments in our life. Therefore, people living in
European Union (E.U.) have a physical need to plan their vacation on the
Mediterranean coasts. For E.U. residents, it is customary to find ways to escape
from everyday life. This solution is a must that should be offered by policymakers
this and next summer. Overall, the first thing that comes to our minds is science
based on the COVID-19 epidemic. The second thing that meets their needs is sum-
mer vacation. Prognostic models are abundant. In the conclusion of the section,
the discussion of a pre-epidemic prognosis by Gri�car (2019) on a medium-term
and the data of NIJZ (2020) is applied. The research was based on the idea of
Provenzano and Baggio (2020) to keep the quantitative analysis credible and
straightforward based on 108 monthly time series data, with the twelve most com-
mon microbes (viruses and bacterias) included. After including twelve regressors in
the O.L.S. model, the reference model showed the association of viral infections on
tourist arrivals. The main threats to tourist arrivals were detected viral infections
and disease spread. The empirical evidence shows: each such case was associated
with a reduction in tourist arrivals of 63.25 persons per month. This result has
some important implications for tourism and health policy. For example, looking
at the linear regression function, between March 4 and March 28, 2020, related
only to the COVID-19 epidemic, this would result in a decrease of 46,615 tourist
arrivals (737 patients � 63:25) per month on average, out of 314,772 monthly tourist
arrivals in Slovenia, or by 17.77%. The result is consistent with the finding of
G€ossling et al. (2021). They predicted a decrease in international tourist arrivals
between 20% and 30%. In addition, the table of Gri�car (2019) is translated to be
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presented in this article as part of the literature review (Table 2), where statistically
significant p values are in bold numbers.

The value of the adjusted coefficient of the deterministic coefficient is 0.69, which
means that the regression model explains 69% of the variability in tourist arrivals in
Slovenia with reported microbial infections.

Secondly, the results suggest that tourist arrivals in Slovenia were not susceptible
to the identified bacterial infections. Despite the identified presence of three statistic-
ally significant bacterial infections in the country, tourist arrivals increased, influenc-
ing the post-pandemic tourist boom. Moreover, the results based on the first
differences confirm the results of O.L.S. For the first differences, the adjusted deter-
ministic coefficient is 15%, the statistic of Durbin-Watson is 1.9, and the statistical
significance of the regression coefficients is less than 1% for the log variables
Campylobacter and viruses, with a constant of 0.01.

However, the short-term shock may be nonlinear, and the decline could be more
severe, as was the case in early April 2020 in a broader European and Mediterranean
region (Marti & Puertas, 2021), as well as in many other parts of the world (Zhang,
Gozgor et al., 2021). Shocks occur at very short intervals and tend to impact in the
short to medium term and then worsen in the long term. Some other models have
predicted or showed the impact in a short to medium-term volatility time series for
tourism (Batool et al., 2021; Gri�car, 2019).

Therefore, there is a need for greater collaboration and networking between closely
linked sectors with the tourism and hospitality industry and urgent organised health
measures to reduce, control and manage the spread of infections among tourists (Xue
et al., 2021). The globalisation of economies and tourism economies have brought rapid
economic growth and improvements in the well-being of the population, which should
be assured with national, regional and global efforts to control worldwide shocks in
global tourism and tourist arrivals, which are faced by many national tourism econo-
mies and finances (Gri�car, �Sugar et al., 2021; Liao et al., 2021; Li & Xu, 2021).

Table 2. Values (coefficients) of the variables studied, dependent variable number of tourist
arrivals, January 2008–December 2016. N ¼ 108:
Regressor, constant Coefficient� t-statistics p value Incidences,

Constant 97,281 2.48 0.01 /
Cholera �56,046 �0.84 0.40 1
Salmonella 292 1.33 0.19 4515
Dysentery 1795 0.60 0.55 242
E.coli 3619 3.46 0.00 1487
Campylobacter 1760 8.76 0.00 9664
Enterococcus and Staphylokokkus 320 0.74 0.46 7155
Botulism 3163 0.12 0.91 4
Clostridium and B. cereus �89 �0.39 0.70 1360
Viruses �34 �2.31 0.02 175,569
Listeria 10,628 1.62 0.11 94
Sepsis �225 �0.47 0.64 8132
Hepatitis A 1280 0.23 0.82 113
Statistical values of the model
F statistics 20.68
D-W statistics 1.73
Deterministic coefficient 0.69

Source: Gri�car (2019).
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Data and methodology

Every year all the Mediterranean countries suffer from seasonality (Secondi et al.,
2011). The analysis is based on seasonality as a crucial tourism demand feature of the
two Mediterranean countries Slovenia and Croatia. Two hypotheses are considered,
involving two variables tourist arrivals and positive COVID-19 cases. The secondary
data used for variables were obtained from the two sources: the variable COVID-19
confirmed positive cases, obtained from the European Centre for Disease Prevention
and Control (E.C.D.C.) website (European Centre for Disease Prevention and Control
(ECDC), 2021). Data for the number of tourist arrivals (CBS, 2021; SORS, 2021) were
isolated from the Statistical Offices of Slovenia and Croatia.

Data vector is from March 5 to December 14, 2020, based on daily observations
for positive COVID-19 cases (C.O.V.) and average daily values on monthly tourist
arrivals data (A.R.R.). Therefore, the data vector is as follows:

191
705 COV ARR½ �T

t , (1)

where 191 is a numeric abbreviation of International Naming Convention for Croatia
and 705 is an abbreviation for Slovenia (ISO, 2021).

The research relies on several econometric methods. First, in empirical modelling,
regression analysis based on O.L.S. is presented in Table 2. It contains many lemmas
and ideas for distinguishing multiple variables regarding the relationships between
the regressed variable and one or more regressors. Nonetheless, this set of statistical
procedures points out the importance of how the primary value of a dependent vari-
able changes when one of the independent variables change while the other explana-
tory variables do not. Regression analysis:

yt ¼ aþ bi � xt, n þ ehs, (2)

is performed for both hypotheses, where yt are tourist arrivals as the dependent vari-
able, a is a constant, bi is a regression coefficient that shows the direction and dimen-
sion of the relationship between the dependent variable and the independent xt, n
variable, where n shows the number of regressors, ehs are model errors based on the
distribution of residues over the difference of the time series between h and s: The
work of Gri�car (2019) presents a dependent variable as tourist arrivals, while his inde-
pendent variables are the 12 most common microbes in Slovenia.

Second, the residuals in a time series have a unit root. It states that the residuals
are non-stationary. The null hypothesis is usually determined as having a unit root,
and the alternative hypothesis is stationarity, trend stationarity or has an explosive
root depending on the test used. The unit root test produces a more accurate
approach to the tourism industry on the data obtained. An analysis is performed for
hypotheses H1 and H2.

Third, in the diagnostic checking, the autocorrelation and the normality should be
jointly considered. Note, however, that it depends on the space (geographically) in
which the autocorrelation assumption operates, the framework vicariously can be
used, and perhaps an O.L.S.-like transformation, e.g., time series, can be performed.
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Time series are versions of the model obtained from several sources and the V.A.R.
model:

y1t
y2t

� �
¼ b10

b20

� �
þ b11 a11

a21 b21

� �
P

� y1t�1

y2t�1

� �
þ u1t

u2t

� �
, (3)

is implemented. The u are i.i.d. residuals, b are the regressed coefficients, y are the
regressors, yt�1 are the integrated parameters, and P is the defined matrix with
the coefficients and the constant a: The additional test for the panel regression to test
the hypotheses,

yit ¼ aþ bi � xt, n þ li þ vij, (4)

is achieved (Ju�znik Rotar et al., 2019). The balanced panel has, for each cross-sec-
tional unit vij the same number of time series observations (capturing everything that
remains unexplained about yit) or a detour. The number of observations is 286. The
remaining disturbance is li, which is as high as shocks are delivered.

Finally, in descriptive statistics, a summary of statistical parameters is added to
summarise observations and convey most of the information as simply as possible.
Summary statistics provide a basic overview of the sample and the conclusions
reached. Such summaries can be quantitative, i.e., descriptive statistics, or pictorial,
i.e., easy-to-understand drawings in graphs, which is exclusively used in this study.

Results

Descriptive statistics

According to E.C.D.C. data (ECDC, 2021), the first COVID-19 case was isolated in
Croatia on February 26, 2020, and Slovenia on March 5, 2020. The missing values in
the series for Croatia were on days 5, 9 and 10 March 2020 and for Slovenia on
March 9, 2020. Therefore, the analysis of COVID-19 cases related to tourist arrivals
from March 5, 2020, to the last available source in ECDC (2021), i.e., December 14,
2020, is treated daily. Missing values and zero values are replaced by 1 to obtain a
non-zero denominator and avoid miss indexation. The daily values for tourist arrivals
are the average monthly values. Since the series are still short, the use of daily values
is necessary.

Overall, the part of the descriptive statistics is calculated on the data vector from
March 5 to December 14, 2020. Data for Slovenia and Croatia are isolated and pre-
sented in the following subsections. It is worth noting that both variables are con-
verted to: (1) the chain base index Itþ1 ¼ y0=yt�1 � 100; and (2) to the fixed index
Xt ¼ It � Xt�1=100, where March 5, 2020¼ 100.

Croatia

Descriptive statistics for Croatia confirm the peak month for tourist arrivals, i.e.,
August 2020. On the other hand, the peak period of positive COVID-19 cases has
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been isolated for the end of 2020. Nevertheless, the rising effect in the pandemic for
Croatia is present without seeing a low point in the epidemic wave. Look at a graph
showing a wave because it seems like a diagram of an ocean wave, with the highest
point (peak) at the top and the lowest point (trough) before the next wave.
Econometrically, this is explained as an i.i.d. distribution of data.

With the onset of winter and colder temperatures in the two countries studied, we
have seen a surge in infections, an epidemic tsunami. On the other hand, summer
offers an imperative of tourist demand.

Slovenia

The descriptive statistic for Slovenia is plotted in Figure 2, from which it is appar-
ent that a higher incidence of COVID-19 cases in Slovenia leads to a lower number
of tourist arrivals. According to the normal distribution theory, we can expect a
decrease in COVID-19 cases for the next two years (e.g., 2022/2023) and the level
of tourist arrivals to the level before the pandemic in the next two to three years
(e.g., 2022/2024).

Plotting the summary statistics brings an overview of the data transportation and
distribution. The analysis of Figures 1 and 2 confirms high volatility in tourism
demand. First, for Croatia, it is evident from Figure 1 that the volatility is high and
concentrated in the high season; therefore, the main hypothesis is confirmed in a par-
tial agreement that the tourism industry is high and immense. On the other hand,
Figure 2 represents that Slovenia had slower growth in tourism demand.

Overall, it can be concluded that both analysed countries are dealing with a more
significant number of tourists even in case of a pandemic, be it domestic or inter-
national tourist arrivals. In conclusion, Croatia has higher volatility in COVID-19
cases than Slovenia, and consequently, this is reflected in tourist arrivals, which is
apparent when overlaying the left parts of Figures 1 and 2. Therefore, the main
hypothesis of using time series in the scientific approach is confirmed.

Figure 1. Comparison of COVID-19 cases and tourist arrivals in Croatia for 2020, daily data, fixed
index March 5, 2020¼ 100.
Source: Author’s calculations and rectifications from ECDC (2021) and CBS (2021).
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Regression analysis and V.A.R

It is of central econometric and modelling importance to get an overview of the dis-
tribution of the variables. Therefore, the second consideration for the empirical treat-
ment of the study is the regression analysis based on the O.L.S. technique. The result
of the regression analysis based on the theoretical consideration of the O.L.S.
Equation (2) for Croatia:

ARR191t ¼ 810:21þ ð�0:002 � COV 191 t
�5, 19ð Þ 0:00f g

Þ þ eij, t ¼ 1, :::T; T ¼ 286
(4)

claims to be a highly statistically significant result with an F-test value of 26.95. The t
statistic value is in a parenthesis, and the p-value is in a brace. On the other hand,
the Durbin-Watson statistic (D-W) is 0.04, indicating a high positive autocorrelation
between the variables and, as such, it is not very remarkable to be tested as a regres-
sion coefficient it is known in time series methodology. The deterministic coefficient
is 0.09, indicating that tourist arrivals can only be interpreted in 9% of the variance
of COVID-19 positive cases. The adjusted deterministic coefficient is 0.08, eliminating
the influence of some explanatory variables.

The result of the regression analysis for Slovenia is:

ARR705t ¼ 405:34þ ð�0:002 � COV 705 t
�6:32ð Þ 0:00f g

Þ þ eij, t ¼ 1, :::T; T ¼ 286
(5)

with t statistic value in parenthesis and p-value in a brace. The F-test reliability at
39.94 of the regression equation shows its high statistical significance. The deter-
ministic coefficient and the adjusted one at 0.12 show that the included explana-
tory variable explains 12% of the dependent variable. Despite a relatively small
proportion, there is a sign of some influences; therefore, further investigation
is needed.

Figure 2. Comparison of COVID-19 cases and tourist arrivals in Slovenia for 2020, daily data, fixed
index March 5, 2020¼ 100.
Source: Author’s calculations and rectifications from ECDC (2021) and SORS (2021).
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The not so surprising results for both analysed countries tend to confirm the influence
of the COVID-19 pandemic on tourist arrivals with a high significance level of t statis-
tics, a low regression coefficient accompanied with a low D-W statistic. On the other
hand, the validity of the time series, loosely speaking, is again confronted with the sub-
jective thinking of managers and politicians, which is why the importance of the follow-
ing three steps in the analysis procedure enters into the econometric decision.

First, related to the results of the regression analyses, the misspecification tests are cal-
culated. From Table 3, it is evident that the usual procedure of treating the time series
for autocorrelation and normality during the COVID-19 pandemic is econometrically
incorrect. The results show that autocorrelation is not present based on Augmented
Dickey-Fuller tests (A.D.F.), but there are still non-normalities in the data. This nonnor-
mality is the reason for the further modelling procedure. The second model is V.A.R.,
and the third is panel regression. Overall, the results of the misspecification test confirm
that the volatility in tourist arrivals and positive COVID-19 cases has a giant swing in
both directions, followed by a high standard deviation.

The data distributed in levels are transformed in logarithm, and thus the data vec-
tor is obtained:

D 191
705 cov arr½ �Tt

� �I¼1

, (6)

where D denotes transformation of the data vector, lower case letters logarithm varia-
bles and I ¼ 1 denotes the treatment of variables integrated in the first order of
integration.

The V.A.R. ‘cays’ that positive COVID-19 cases have no significant impact on
tourist arrivals, i.e., the pandemic itself correlates with the procurement of other
influences, e.g., political restrictions. Therefore, it can be concluded that the only sal-
vation for tourism is policy, not the pandemic, while it has no direct influence, as
shown by the two lagged dimension V.A.R.(2) for Croatia:

arr191t
cov191t

� �
¼ b10

b20

� �
þ �0:66ð�11:79Þ 0:00ð0:09Þ

�0:06ð�0:75Þ �0:85ð�15:53Þ

� �
P

� arr191t�1

cov191t�1

� �

þ �0:33ð�5:91Þ 0:02ð0:51Þ
�0:09ð�1:08Þ �0:41ð�7:50Þ

� �
P

� y1t�2
y2t�2

� �
þ u1t

u2t

� �
, (7)

Table 3. Misspecification test, daily data, fixed index, March 5, 2020¼ 100.
Ið0Þ Ið1Þ, ln

Test Variable
Standard
deviation

ADF
(v2)

Jarque – Bera
normality test

ADF
(v2)

Jarque – Bera
normality test

Tourist arrivals Croatia 869.52 �1.41 65.89��� �16.79��� 67520.80���
Tourist arrivals Slovenia 362.06 �1.11 37.81��� �16.79��� 194049.00���
Positive COVID-19 cases Croatia 112760 1.89 287.37��� �3.23�� 41.73���
Positive COVID-19 cases Slovenia 62793 �0.09 229.74��� �3.59�� 85.71���
Source: The author’s compilation based on data is obtained from CBS (2021), ECDC (2021), SORS (2021).
Note: A.D.F. – Augmented Dickey-Fuller test, ���, �� – 1%, 5% significance level, Ið0Þ – levels, Ið1Þ – first difference,
ln – logarithm.

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 6811



as its procurement from Equation 3, and t statistic values in parenthesis. Lastly, the
dimensions are tested in V.A.R.(2) framework for Slovenia:

arr750t
cov750t

� �
¼ b10

b20

� �
þ �0:67ð�11:79Þ 0:00ð0:09Þ

�0:06ð�0:75Þ �0:85ð�15:53Þ

� �
P

� arr191t�1

cov191t�1

� �

þ �0:33ð�5:91Þ 0:02ð0:51Þ
�0:09ð�1:08Þ �0:41ð�7:50Þ

� �
P

� y1t�2

y2t�2

� �
þ u1t

u2t

� �
, (8)

where the results confront the panel regression as another method of investigation.

Panel regression
In a short period, the treatment in the usual time series approach as given above is
not highly accurate, while the degrees of freedom could be zero. Since the volatility
in the time series is enormous, an additional investigation is necessary, so a panel
regression is performed. There are two individual units (Slovenia and Croatia) and
two time series tourist arrivals, and positive COVID-19 cases in 2020 spanned in a
cross-section. Based on Equation 4, with the assumption that disturbance term uit ¼
li þ vij is constant over time (Brooks, 2015, p. 529), the results in first differences for
Croatia are:

arr191t ¼ 0:00ð0:99Þ þ 0:01191 � cov t, 1
ð0:57Þ

þ arr705 � 0:30 t, 1
0:00ð Þ

þ0:00705 � cov t, 1
0:72ð Þ

þ li þ vij, (9)

with a D-W statistics 2.02. Additionally, the results for Slovenia are:

arr705t ¼ 0:00ð0:96Þ þ ð�0:02705 � cov t, 1
0:65ð Þ

Þ þ arr191 � 2:77 t, 1
0:00ð Þ

þð�0:03191 � cov t, 1
0:62ð Þ

Þ þ li þ vij, (10)

where p values are in parenthesis and D-W statistics for Slovenia is 2.01. For each
country studied, the dependent variable is tourist arrivals. The independent variables
are positive COVID-19 cases for individual i ¼ 191 or 705 at time t: Tourist arrivals
as a spatial cross-section is a second independent variable.

The panel regression confronts two neighbouring countries in a spatial dimension
of tourist arrivals even through the pandemic. The influence on Slovenian tourism
has Croatian tourism with a statistically significant coefficient of 2.77 (Equation 9).
On the other hand, Slovenian tourism has a more minor but significant influence on
Croatian tourism with a panel regression coefficient of 0.30 (Equation 9).
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Moreover, the spatial dimension shows that the results on Slovenian tourism do
not have a compelling impact on the domestic or imported COVID-19 pandemic. On
Croatian tourist arrivals, a COVID-19 pandemic also has no significant direct impact.
Government and policy decisions could explain the results; econometrically, the data
speak: COVID-19 alone has no direct impact on tourist arrivals in the two countries
studied. Moreover, it could be concluded that similar results could be obtained by
examining adjacent spatial cases during the 2020/2023 pandemic for the E.U.-27,
such as Italy versus France, and the European Economic Area (E.E.A.), for example,
Sweden versus Norway.

Discussion

The results of this initial trial analysis on daily data are significant. It is important to
note that any restriction due to, for example, hospital problems leads to a decrease in
tourist arrivals and, more importantly, a change in tourist numbers and habits. If we
measure the pure economic impact, the COVID-19 epidemic is probably the most
profound breakdown reflecting G.D.P., while tourism contributes about 20% to the
entire national economy in Croatia and 5% in Slovenia (Gri�car, �Sugar et al., 2021).

The results of this study suggest that econometric analysis on daily data does not
provide satisfactory results, and therefore Gri�car’s (2019) ex ante research on monthly
data provides comparative results. This study is the resonance that COVID-19
research on time series is limited at the moment and should be continued with some
other modelling structures. One of the ways is the panel regression done in
this study.

The modelled results of this study do not confirm an apparent relationship
between COVID-19 infection and the number of tourist arrivals. The conclusion is
that COVID-19 does not have as egregious an impact on tourist arrivals as is usually
portrayed in newspapers and some scientific articles (Table 1). The scientific implica-
tions of this study suggest the need for a comprehensive study focused on discovering
other determinants affecting tourist arrivals during the pandemic from late 2019 to
late 2021. On the other hand, some other methods, such as C.V.A.R. and cointegrated
panels, should be used to isolate barriers in the regression. Therefore, C.V.A.R. and
random panels are better choices. C.V.A.R. has many ways to nest a multivariate
path-dependent process of data emergence and a corresponding dynamic macroeco-
nomic theory. The k-th order V.A.R. is:

xt ¼ l0 þP1xtþ1 þ :::þPkxt�k þ et , t ¼ 1, :::T, (11)

where et is NIpð0,XÞ and x0, :::, x�kþ1 are predetermined. Although, when the
reviews of xt are actively time-dependent, the conditional process ðxtjX0

t�1Þ is inde-
pendent and O.L.S. estimates of fP1, :::,Pk, l0, Xg are Maximum Likelihood esti-
mates. The example V.A.R. is thus an econometric metamorphosis of (time-invariant)
data covariances. Therefore, it can be used as a first general approximation to the
real process of data formation (Hendry & Mizon, 1999).
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Conclusions

Shocks in tourist arrivals due to viral infections and emerging diseases are validated
events. They are confirmed as one of the significant uncertainties and threats to the
tourism industry. This study analyses the relationship between the current pandemic
COVID-19 situation and tourist arrivals based on a daily data vector. E.C.D.C.
reports the positive cases or diagnoses.

In summary, first, the COVID-19 pandemic has no significant direct impact on tourist
arrivals in the short term, but the impact is indirectly significant. There are also other
determinants not included in this study, influencing lower tourist arrivals in 2020. The
results are based on daily data from March 5, 2020, to December 14, 2020. Second, the
ex ante investigation on monthly data for the long-term period provides the information
that viruses negatively affect tourist arrivals and bacterial infections positively. The latter
could be the next reverberating outbreak in tourist arrivals.

The suggestion to policymakers is to be more concerned with the dissemination of
diagnosis, also during the pandemic and in the EU, diagnoses are subject to privacy pol-
icy restrictions. On this occasion, sharing this information with the public, tourism man-
agement, and the police is a misleading solution. As reported in this study, tourism has
suffered and will continue to suffer due to various diseases and policy decisions. The
recent epidemic is changing the solution to the welfare of residents, tourists and others
across generations. While bacterial infections can be managed in countries as a whole
without significant negative impacts on tourist arrivals, this is less the case for viral infec-
tions and pandemics with broader governmental policy decisions.

In conclusion, the results propose to study several determinants that influence tourism
arrivals while the direct impact on the decline in tourist arrivals due to the COVID-19
epidemic was not confirmed, and therefore, the hypotheses are not verified. The spatial
analysis based on the panel regression reveals some differences in Croatian and Slovenian
tourism market impacts. Whether public or private, the tourism industry should strongly
collaborate and network with the health system and policy/decision-makers. This infor-
mation can be supported by improving staff awareness and training, accurate informa-
tion, and first-aid posts for tourists. The historical data presented in this research could
improve the thinking of decision-makers and tourists.

The opportunity for future research are delimitations and limitations of the study.
The delimitations are that we focus on two Mediterranean countries and a defined
data vector. Nevertheless, the data vector is as long as possible for the research time
in March 2021, while CBS (2021) does not report tourist arrivals for the period after
December 2020. Limitations of the study include testing the hypotheses for waves in
a regression function. Therefore, topics for future research could include incorporat-
ing integrated time series analysis into a cross-country comparison or random panel
data analysis. One possibility could be the application of predicting tourist arrivals
with genetic programming models using different explanatory variables.

Overall conclusion

The main hypothesis is that the tourism industry in Slovenia and Croatia has devel-
oped rapidly and is expected to grow even more in a positive direction and year-
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round (not seasonal). This is an opportunity for positive and more productive
growth? Therefore, the Slovenian and Croatian tourism industry offers an exciting
research question focusing on a strategic approach using time series: H1: In the short
run, tourist arrivals in Slovenia decline due to the COVID-19 pandemic. H2: In the
short run, tourist arrivals in Croatia decline due to the COVID-19 pandemic.

However, several factors need to be integrated with this overall conclusion:

1. the models (O.L.S., V.A.R. and Panel) do not prove the direct impact of COVID-
19 on tourist arrivals;

2. the government and policymakers influence the impact on tourist arrivals;
3. impact studies on other country pairs would yield comparable results of the first

(methodology) and second determinant levels (policymakers);
4. structural breaks were expected; therefore, several methodological steps were

introduced from the beginning.

Nevertheless, the time series methodology step is crucial in multivariate analysis.
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