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EVALUATING INBOUND TOURISM TRENDS
THROUGH LINEAR REGRESSION ANALYSIS

Abstract. The dynamics of tourist flows and forecasts changes in demand using linear regression
analysis have been considered in the paper. The period from 2011 to 2022 was taken as a basis. The
analysis covers 18 countries that were selected both in terms of traditional popularity among tourists
and in terms of growth in interest in lesser-known destinations. The R software environment and
the tidyverse, dplyr, ggplot2 and gt libraries were used to process the data, which ensured efficient
information processing, graphing and classification of countries by trends. The data was downloaded
in CSV format, pre-processed and checked for missing values. Only records with non-zero values for
the number of tourists were taken into account for the analysis. Additional variables were also created
to classify countries by trends. The linear regression method allows determining the direction and
intensity of changes in the number of tourists in each country. The slope coefficient shows the growth,
stability or decline in tourist flows. Based on the quartile distribution, categories A, B, C and D were
determined, reflecting the level of tourism development and the rate of its growth or decline. The
results of the analysis show that due to the significant growth of various types of tourism in rapidly
developing countries, most European countries are experiencing a decline in tourist flows, with the
greatest losses observed in countries with high dependence on international tourism or geopolitical
problems. At the same time, some countries, such as Ireland and Greece, are demonstrating positive
trends, indicating successful practices in attracting tourists and opportunities for further research.
The results obtained make it possible to identify promising regions for the development of tourism
infrastructure and investment, optimise the use of natural resources and reduce the negative impact of
tourism on the environment. The article demonstrates that the use of linear regression methods is an
effective tool for forecasting demand, planning tourism and supporting the sustainable development
of tourist regions, which is important for government agencies, businesses and tourism service
operators.
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OLIHKA TEHJEHIIA B’I3HOI'O TYPU3MY
3A TOIMOMOTI'OIO JITHIMHOT'O PETPECIHHOI'O AHAJII3Y

Anomauia. Y cmammi po3ensinymo OUHaAMiKy mypucmudHux NOmoxKie ma npo2HO3y8aHHs 3MiH NO-
UMy 3 BUKOPUCMAHHAM JIHILHO20 pecpeciliHoco ananizy. 3a ocHogy 6yno 3amo nepioo 3 2011 no 2022
pik. Ananiz oxonmoe 18 kpain, axi 6ynu 0Opawi K 3 MOYKU 30py MPAOUYItIHOT NONYIIAPHOCMI cepeo my-
pucmis, max i 3a NOKA3HUKAMU 3pOCMAHHL IHmMepecy 00 MeHW 8I0OMUX HANpAMKi6. []isi 06poOKu OaHux
3acmocoeano npocpamue cepedosuute R ma 6ioniomexu tidyverse, dplyr, ggplot2 i gt, wo 3a6e3neyuno
eghekmuere onpayroeants ingopmayii, nobyoos8y epaghikis i kracugirayiio Kpain 3a mpenoamu. ami
oyiu 3aeanmadiceni y gpopmami CSV, nonepeonvo 00podneri i nepesipeni Ha HAA8HICIb NPONYULEHUX
3HaueHb. /[ aHanizy 6paxo8ysaiuch auule 3anuc 3 HeHyIbOBUMU 3HAYEHHAMU KLIbKOCMI MYypUcmie.
Taxkooic 6yn0 cmeopeHo 000amKos8i 3MIiHHI 015 Kaacugikayii kpain 3a mpenoamu. Memoo ninitinoi pe-
epecii 00360/1€ U3HAYUMU HANPSAMOK [ IHMEHCUBHICMb 3MIH Y KLIbKOCII MYPUCIG V KOJCHIU KPAiHI.
Benuuuna koeghiyiecnma naxuny (Slope) noxazye npupicm, cmabinonicmes abo 3meHulenHs mypucmuyHux
nomokis. Ha ocnosi keapmunoroeo po3noodiny oynu euznaueni kameeopii A, B, C i D, wo ioobpasica-
10Mb Pi6eHb PO3GUMKY MYPUIMY Ma MEMNU 1020 3pOCMAaHHs ab0 3HudN CenHs. Pe3ynomamu ananizy cio-
uamu, WO 3a60AKU 3HAYHOM) 3DOCMAHHIO PI3HUX UOI8 MYPUIMY Y KPAIHAX, WO WUBUOKO PO3BUBAIOMbCA,
OLnbUICMb €BPONELUICOKUX KPAIH OEMOHCMPYE 3HUNCEHHS MYPUCTIUYHUX NOMOKI8, NPUYOMY HAOLIbUL
8Mpamu CnoCmepiearomvpCs 8 KpaiHax i3 8UCOKOI0 3A1eHCHICINIO 810 MIDCHAPOOHO20 NMypu3my abo 2eo-
nonimuyHumMu npoonemamu. Boonouac desiki kpainu, Hanpukiao Ipnandis ma I peyis, oemoncmpyromo
NO3UMUBHI MeHOeHYIl, WO KA3YE HA YCNIWHI NPAKMUKU 3ATYYeHHs. MYPUCTIE MA MONCIUBOCI OJis NO-
oanvuux 0ocnioxcenv. Ompumani pezyibmamu 003601510Mb I0eHMUDIKY8amu nepcneKmusHi pecionu
0151 pO36UMKY MYPUCTUYHOT IHGhpacmpykmypu ma iHeecmuyiti, Onmumizy8amu 6UKOPUCIAHHSL NPU-
POOHUX pecypcié ma 3MEeHWUmMyY He2amusHull 6Naue mypusmy Ha HasKonuuine cepedosuuje. Cmammsi
0eMOHCMPYE, WO 3ACMOCYBAHHI MemOoOi8 NIHIUHOI peepecii € egheKmueHUM IHCMPYMeHmom OJist npo-
2HO3VBAHHS NONUMY, NAAHYBAHHS MYPUSMY MA NIOMPUMKU CIMATL020 PO3BUMK) MYPUCIUYHUX DELIOHIS,
W0 MA€E 3HAUEHHs 01 OePHCABHUX OpP2aHis, DI3Hecy ma onepamopie mypucmudHuUx nocye.

KirouoBi cjioBa: B’i3HMI Typu3M, TYPUCTHYHA Tally3b, TYPUCTUYHHMA PETiOH, JIHIHHUNA perpe-
CIHMI aHaJi3, CTIMKUH TYpU3M, TYPUCTUYHI TOTOKH, aHAaJIi3 TaHHX.
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Statement of the problem. Over the past
decade, the tourism industry in Europe has under-
gone significant transformations, with a steady
increase in international flights and a shift towards
more sustainable and nature-based tourism.

Europe has long been a dominant player in the
global tourism industry, receiving slightly less than
half of the world’s international arrivals. As the most
visited tourist region, the European Union has played
a decisive role in driving and shaping these trends.

However, as a result of the tourism growth in
many rapidly growing economies, Europe has
gradually lost its share of the global inbound tour-
ism market. Although the tourism industry in
Europe has grown steadily by 3-4.5% over the
last ten years, this trend is expected to continue in
the coming decades. The Mediterranean region, in
particular, expects tourism to double over the next
30 years [1].

To better understand changes in inbound tour-
ism to Europe, especially the one connected to
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sustainable green tourism, the linear regression
analysis has been used as a statistical tool. Linear
regression is a powerful method that allows analys-
ing the relationship between independent variables,
such as economic indicators, and a dependent vari-
able, which in this case is the number of inbound
tourists. By applying linear regression, researchers
can identify key factors that significantly influence
the growth or decline of tourism in the European
region and gain valuable insights into the main
drivers of these trends. The analysis presented cov-
ers the period from 2011 to 2022, providing a com-
plete understanding of inbound tourism trends dur-
ing this period.

Analysis of recent research and publications.
World Tourism Organization (UNWTO) presents
data on the tourism inbound flows on the regular
basis [2; 3; 4]. It provides governments, scientists
and professionals in tourism sphere with deep sta-
tistical information on non-resident arrivals, over-
night states, accommodation but lacks comparative
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analysis among countries and regions especially in
the context of the specific tourism time.

With the help of linear regression analysis sci-
entists make an effort to forecast tourists’ arrivals
to a certain territory (Johny A., 2022) [5], to under-
stand tourism market trends ensuring stability of
the research results (Wei Min, 2014) [6], to predict
competition trends in various destinations and to
learn the influence of tourism on sustainability and
prosperity of the territory (Trisic 1. et al, 2023 Gelb-
man A., 2021). [7; 8].

Identification of previously unresolved as-
pects of the problem. The sustainability in tourism
is of great importance nowadays. As problems in
tourism management arise, especially in the major
urban destinations, the governments and businesses
start searching for innovative and creative solutions
that are impossible without thorough mathematical
calculations and understanding of trends and careful
assessment of flows and consumer behaviour.

Thus, the paper presents the results of a study con-
ducted using the R programming environment. The
potential of this method is demonstrated not only in
traditional tourism, but also for forecasting demand
for eco-tourism, that in today’s world, where sustain-
ability and environmental conservation are becom-
ing priorities, the ability to predict changes in tourist
interest in eco-routes, environmentally friendly trans-
port and sustainable hotels is extremely important.

Setting the task. The objective of the study is to
analyse the tendencies of inbound tourism using lin-
ear regression analysis in order to forecast its dynam-
ics in the future. To achieve the stated aim, the study
proposes to set and address the following tasks:

— to structure the data on 18 countries;

— to apply the linear regression method to esti-
mate the trends for each zone using slope coeffi-
cients (growth or decline);

— to conduct clustering using the quantile distri-
bution method;

— to classify zones according to definitions A, B,
C, D depending on the trend.

Summary of the main research material. The
results of linear regression analysis give the under-
standing in which countries there is a downward or
an upward trend, which will allow to analyse the rea-
sons for growth or decline [5].

To gain a complete understanding of this phe-
nomenon, data on inbound tourism for 18 countries
was selected based on their popularity as tourist des-
tinations, as well as their relative obscurity in the
global tourism landscape [2; 3; 4].

While some of the selected countries, such as
France, Germany, Greece and Italy, are known
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for their thriving tourism industry, others, such
as Ireland, Finland, Cyprus and Ukraine (prior
to the onset of the full-scale war initiated by the
Russian Federation), have gradually gained pop-
ularity as attractive tourist destinations in recent
years [1].

The analysis also highlights the challenges and
opportunities facing the European tourism sector
and points the way forward for further research.

The R programming language was used to anal-
yse inbound tourism trends, as it provides a wide
range of tools for data processing and statistical anal-
ysis [9]. The analysis included the following main
stages:

— the data was downloaded in CSV format, pre-
processed and checked for missing values;

— only records with non-zero values for the
number of tourists were included in the analysis;

— additional variables were created to classify
countries by trends.

Modelling using linear regression:

Y=aX + b,

where Y is the number of tourists and X is the
year. The slope coefficient () determines the
direction of the trend (growth or decline).

For each country separately, an assessment of
trends in the number of tourists was performed
using the linear regression method.

To visualise the trends, graphs and tables
were created to reflect changes in tourist flows. R
libraries such as tidyverse, dplyr, ggplot2, and gt
were used to ensure efficient data processing and
the creation of clear graphs.

Slope calculation:

trend_analysis <- data %>%
group by (Country, Zone) %>%
summarise(
Slope = if (n() > 1) coef(Im(Tourists ~ Year))[2]
else NA_real ,
.groups = “drop”
)

Classification of countries by trends:

trend_analysis <- trend_analysis %>%
mutate(Category = case_when(
Slope >= quantile (Slope, 0.75, na.rm = TRUE) ~ ‘4",
Slope >= quantile (Slope, 0.50, na.rm = TRUE) ~ ‘B’,
Slope >= quantile (Slope, 0.25, na.rm = TRUE) ~ ‘C’,
TRUE ~ ‘D’
)
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Slope is the main indicator that measures the
dynamics of changes in the number of tourists
over time. This indicator is the result of linear
regression and determines the rate (gradient) of
growth or decline in tourist flows.

Slope = ATourists | AYear

Slope values enable the assessment of both the
direction and the magnitude of the trend:

High positive value: significant growth.

High negative value: significant decline.

Value close to zero: stability.

The category determines the relative position of
a country in the overall distribution of trends. The
use of quartiles makes it easy to compare countries
with different dynamics:

* A (Top 25%) — Leaders with high tourist
growth.

* B (50-75%)— Countries with moderate growth.

* C (25-50%) — Countries with stability or a
slight decline.

* D (Bottom 25%) — Countries with the largest
losses in tourist flow.

This approach is particularly important for visu-
alisation, as it allows making quick identification of
“hot” and “problem” points.

After completing the tasks and successfully run-
ning the code, the results were analysed.

Fig. 1. presents the following: X-axis — Mean
Slope is an economic indicator of the dynamics of
changes in inbound tourism for each tourist area.

Negative values indicate a decrease in the number
of tourists, values closer to 0 indicate stability, and
positive values, which are absent in this case, would
indicate growth. Y-axis — tourist areas (Europe,
Americas, Africa, etc.).

All trends presented above are negative, indicat-
ing a decline in the popularity of regions as destina-
tions for inbound tourism, with the European tour-
ist area ranking first in the overall standings among
our 18 European countries. Based on this analysis,
it is impossible to say for sure why tourist flows in
Europe are falling, but we can accurately record it
and set ourselves new directions for assumptions
and research.

The next stage of the analysis is to study the
trend for each country separately. Fig. 2. demon-
strates a depiction of the mean slope for inbound
tourism by country. The values reflect the dynamics
of tourist numbers over time, where the Y-axis rep-
resents countries (grouped by tourism dynamics)
and the X-axis represents the mean slope. Nega-
tive values (red) indicate a decrease in the number
of tourists (negative trend), while positive values
(blue) indicate an increase in the number of tourists
(positive trend).

The graph clearly shows that the largest decline
is observed in countries with high dependence on
international tourism or geopolitical problems, and
conversely, countries with low dependence on inter-
national tourists demonstrate stability. While Fig. 1.
presents combined data for all countries within each

Inbound Tourism Dynamics by Tourist Zones
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Figure 1. Trend in tourist areas
Source: compiled by the authors based on statistical data [2—4]
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Inbound Tourism Dynamics by Countries
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Figure 2. 18 European countries’ trends
Source: compiled by the authors based on statistical data [2—4]

tourist zone, and the negative trend in the European
zone has offset any growth observed in individual
countries, Fig. 3, gives understanding of each coun-
try separately and clearly provides their individ-
ual trends. For example, Ireland and Greece have
positive trends that were “hidden” in the negative
trend of the entire European zone. Such research
provides a direction for further assumptions and
research, i.e., how countries have maintained posi-
tive growth.

Next, the classification of zones according to
definitions A, B, C, D, depending on trends were
considered [6]. Fig. 3 demonstrates the classifi-
cation of tourist areas (categories A, B, C, D) for
each country. The colours reflect the dynamics of
tourist zone popularity based on the mean slope for
inbound tourism:

A (green) — areas with the highest growth in
tourist numbers;

B (blue) — areas with stable or moderate growth;

C (orange) — areas with a slight decline or
stability;

D (red) — areas with the largest decline in tourist
numbers.

With this classification, it is clear that the Afri-
can zone has a decline in tourist flows for only
three countries but overall maintains an insignifi-
cant decline. The American zone is generally the
same, with a significant decline visible in three
countries — Italy, Monaco and Ukraine. East Asia
and the Pacific zone will receive a predominantly
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D (red) rating, indicating a decrease in tourist flows
from this region. The European zone also has a pre-
dominantly D (red) rating, indicating a significant
decline in intra-European tourism. The Central Asia
and South Asia zones exhibit a slight decline.

Conclusions and prospects for further
research. The use of linear regression to analyse
tourism trends demonstrates the potential of this
method not only in traditional tourism, but also for
forecasting demand for other types of tourism. In
today’s world, where sustainability and environ-
mental conservation are becoming priorities, the
ability to predict changes in tourist interest in eco-
routes, environmentally friendly transport and sus-
tainable hotels is extremely important.

The use of linear regression allows for the analy-
sis of key factors influencing the growth or decline
in demand for certain type of tourism, including
changes in climatic conditions, socio-economic
factors, and government policy in the field of sus-
tainable development. Analysing data using this
method allows to identify regions with the greatest
potential for tourism development and to identify
patterns that will contribute to the effective plan-
ning of tourism initiatives.

Classifying areas by their level of tourism devel-
opment based on trends, similar to the analysis of
inbound tourism, will help attract investors and
direct resources to the most promising areas. Thanks
to the forecasts obtained, it is possible to optimise
the use of environmental resources, reduce the
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Classification of Tourism Markets by Categories (A-D)
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Figure 3. Categories of tourist zones for each country
Source: compiled by the authors based on statistical data [2—4]
negative impact of tourism on nature, and develop  Edition, UNWTO, Madrid, DOL https:/doi.org/

infrastructure that meets modern standards of sus-
tainable development.

Thus, the methods used in this study can
become an effective tool for tourism planning
and management, helping government agencies,
businesses, and tour operators adapt to new chal-
lenges and promote the harmonious development
of tourist regions in accordance with the princi-
ples of sustainability.
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