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C.A.; Călina, J.; Adamov, T.C.;
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Abstract: Seasonal variations in the tourism industry consist of alternating patterns of overuse and
underuse of touristic potential and resources, which correspond to overexertion in the peak periods
and to reduced income levels in the trough periods. We analyze both trend and seasonal components
for agritouristic boarding houses, conventional boarding houses, hotels, and overall arrivals in
41 Romanian counties by using the Season-Trend decomposition using the LOESS method previously
used in forecasting. Our findings suggest that there is a moderate positive relation between trend
and seasonality in agritouristic boarding houses, a situation that is not shared with other types of
accommodation units studied. While at a country-wide level the seasonal character of agritourism
is not significantly different from other types of accommodations studied, in some counties located
in south-east Romania, the seasonality exhibited by agritourism is significantly lower. Agritourism
seasonal patterns exhibit spatial correlation features, indicating that underlying natural and anthropic
causes exert more influence than in the case of other types of accommodations. These findings may
be used to shape public policy and entrepreneur behavior in agritourism and rural tourism, domains
where farm income diversification is instrumental to surviving events such as crop failures, price
changes, and consumer behavior.

Keywords: tourism seasonality; trend and seasonality in tourism; STL decomposition; seasonality in
agritourism; sustainable development; agritourism

1. Introduction and Literature Review
1.1. Introduction and General Notes on the State of Research on Tourism Seasonality

Seasonal variations have been an important and recurring topic of discussion for the
hospitality industry, from both a business and a scholarly perspective. Various articles
published in the last 50 years deal with measuring seasonality and propose ways to combat
some of its more negative effects, such as loss of possible revenue or overexertion of touristic
resources during peak season [1–3].

However, compared to other subtypes of tourism, or tourism in general, the analysis
of seasonality in agritourism received relatively little scholarly attention, a situation which
can be viewed as a major gap in the research literature, given the current development of
agritourism and the state of scholarly research in this field. One of the possible causes for
this can be the limited availability of monthly or quarterly data regarding agritourism in
most countries, which would be necessary to assess seasonal fluctuations.
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Romania is one the countries where agritourism, rural tourism, as well as the overar-
ching tourism industry data fare well in terms of data availability, accessibility (both via
manual queries to databases and programmatic means in statistical software environments,
such as R, through the Tempo package [4]), and geographical representation. Data for
arrivals, overnight stays, tourism capacity (beds), and number of accommodation units,
among others, are available at the regional, county, and, in some cases, local levels [5].

In the case of our study, we will focus on tourism demand, which can be measured
using the number of arrivals. Through the study of seasonality in the context of Romanian
agritourism and rural tourism, we seek to enable future studies to uncover the possible
causal relationship between tourism demand and offer given seasonality and appropriate
data sources from Romania or other countries while simultaneously providing a case study
in the context of seasonal variations and their impact on tourism.

1.2. Seasonality Definitions

Several complementary perspectives on seasonality have developed on the definition
and impact of seasonality, as follows:

A more limited definition of seasonality sees it as the fluctuation in tourism demand
over specific periods, which has also been associated with some negative effects, including
uneven resource use, loss of profit potential, and strain on social and ecological capacities [6].
As such, seasonal variations impact the tourism carrying capacity of a given region, leading
to alternating periods of overcrowding and periods characterized by the under-usage of
resources pertaining to tourism [7,8].

According to more general perspectives, seasonality is characterized by well-structured
patterns and shapes of fluctuations, and it can be measured from the perspectives of both
supply and demand in tourism and other fields [7,9]. The concentration of tourist flows
during short periods creates inefficiencies and burdens on destinations’ resources, as also
highlighted in previous sources. Those variations are cyclical, predictable in nature, and
limited within a year [10].

The demand side of tourism seasonality affects tourists’ arrivals, number of nights
spent at accommodations, length of stay, and other indicators of tourism demand, while
the supply comprises available beds, number of active accommodation units, total number
of employees, and so on [11,12]. Previous studies attempted to combine these values
holistically to examine and compare seasonality in different study areas [13].

The factors influencing seasonal patterns can be classified as natural or as factors
mandated by human activities and customs [6,14] Climate factors, weather, geographical
location, and environmental factors are natural factors with specific influences on the
seasonality of tourism, while national holidays, vacation seasons, weekends, consumer
decision-making, income, and economic policies are anthropogenic [6,15].

These factors influence how seasonality manifests, the most common being charac-
terized by a single peak season, either in the summer or, in the case of locations where
winter sports are practiced, in the months when snowfall is at its highest levels [1,6,16,17].
Two-peak seasonality can also be encountered, being characterized by a marked increase in
tourist arrivals in both summer and winter, while spring and autumn are periods of less-
ened touristic activities [6,17,18]. Additionally, lessened seasonal variations characteristic
of destinations where climatic conditions are stable throughout the year can be classified as
destinations with off-peak seasonality [1,6].

1.3. Impact of Seasonal Variations in Agritourism and Rural Tourism

Considering the scope of our research regarding seasonality, of particular interest are
the specific traits that define rural tourism and agritourism. Various perspectives emerged
in the research literature regarding those types of tourism. The United Nations World
Tourism Organization (UNWTO) defines rural tourism as “a type of tourism activity in
which the visitor’s experience is related to a wide range of products generally linked to
nature-based activities, agriculture, rural lifestyle/culture, angling and sightseeing” [19].
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The Organization for Economic Co-operation and Development (OECD) views rural
tourism as a form of tourism that is located in rural areas, traditional, sustainable, small-
scale, and of many different kinds, corresponding to the varying traits that ultimately
define the rurality of a specific area [20,21].

There is an inherent link between rural tourism and agritourism, the two terms being
sometimes used as synonyms [22,23]. However, other perspectives see them as distinct
or that agritourism is a form of rural tourism that focuses more on the agricultural aspect
of rural living, both in the marketing and business flows of the accommodation units
that practice it, with varying degrees of authenticity and involvement of guests [24,25].
Ultimately, both forms of tourism share the emphasis placed on rurality and tradition, while
agritourism is practiced in particular by entrepreneurs in rural areas that must continue to
be linked to agricultural activities [26].

In the context of the sustainable development of rural areas, especially from the
perspective of agritourism, the research literature provides some insights into the impact of
seasonality, underlining negative and some positive aspects.

Mitigating the impact of seasonal fluctuations on the tourism industry is considered
a prerequisite, if not a desirable characteristic, for fostering sustainable tourism develop-
ment [13,27,28]. This can be achieved through implementing price differentiation between
peak and off-peak seasons as well as diversifying tourism offerings, attractions, and events
throughout the year [15,29,30]. Additionally, tax incentives play a role in this strategy, at
least as a means to alleviate the issues caused by seasonality and not seasonality itself [31].

In the field of sustainable rural development, tourism has long been regarded as a
means to achieve a more equitable distribution of income, alleviating economic disparities
between rural and urban areas [32–34]. It provides incentives for local communities to
preserve natural landscapes and traditions, strategically marketing them in a tourism
context [35,36]. These practices focus on minimizing the adverse effects of tourism and
supporting biodiversity. Thus, sustainable tourism, rural tourism, and agritourism are
closely interconnected, aiming to promote practices benefiting the environment, economy,
and society [37,38].

Economically, rural tourism and agritourism significantly contribute to local develop-
ment. By offering opportunities for farmers and local businesses to diversify their income
sources, these forms of tourism enhance economic activities in rural areas [32,39]. Diversifi-
cation is crucial in reducing dependence on specific industries and achieving a balanced
income distribution between rural and urban regions [40]. Seasonality contradicts these
established goals of sustainable development and is a major issue for businesses in this
field. Disruptions to income flow cause uncertainty for farmers and rural entrepreneurs
and can cause significant fluctuations in the labor market of the rural regions, endangering
the livelihoods of those employed in tourism [13,41].

Social sustainability is advanced through rural tourism and agritourism by preserving
cultures and traditions. These forms of tourism often showcase aspects of life that instill
pride and a sense of belonging within communities [42]. Sustainable tourism practices
encourage community involvement and inclusion in decision-making processes, ensuring
the equitable distribution of tourism benefits among stakeholders [43,44]. Seasonality
strains social services (healthcare, sanitation, public transport, and order) provided in rural
areas during the peak seasons, while also leading to underutilization of said social services
during the trough season [45–47].

Rural tourism and agritourism contribute to the environmental aspect of sustainability.
Tourists engaged in these forms of tourism learn about sustainable farming practices, biodi-
versity conservation, and the importance of preserving rural landscapes [38,48]. Moreover,
these forms of tourism promote responsible behavior among visitors, encouraging support
for local businesses, respect for local customs, and a conscientious approach to minimizing
environmental impact [42]. Local communities are also motivated to actively maintain the
ecological balance of their living areas. From this perspective, seasonality can be desirable,



Agriculture 2024, 14, 229 4 of 24

allowing nature to regenerate or enabling restoration works to be undertaken during the
off-season [49].

Seasonality is also a phenomenon shared with the agricultural production sector,
causing another series of concerns and solutions employed in rural areas to alleviate
them [50].

On the other hand, rural tourism and agritourism can contribute to the broader
sustainability of the tourism industry itself. They can alleviate the issues caused by over-
tourism in neighboring regions by redirecting tourists to locations that are farther away,
causing a spatial spill-over effect in tourism [51,52]. Alternatively, tourists may prefer the
quietness associated with rural areas to rest, while during the day, they may commute to
zones with more tourist attractions.

Perhaps of even more interest to our research are the causes of seasonality that are
spatial, as highlighted above (climate, weather, geography), which can exert a significant
effect. As such, some spatial patterns might become apparent in the analysis of the strength
of seasonality. The first hypothesis of our empirical analysis is the following:

H1. Seasonality exhibits spatial variations and clustering patterns in the studied area, in agri-
tourism arrivals.

The theoretical literature highlights a key distinction between sustainable and mass
tourism, emphasizing factors such as minimizing seasonality effects, lower tourism flow
volumes, authenticity, consideration for both tourists and locals, low density, linkages with
local sectors, low leakages, a high multiplier effect, and a focus on the well-being of the
local community. These factors serve as indicators of the sustainable nature of a touristic
destination [53].

Consequently, considering the theoretical classification of agritourism as a type of
sustainable tourism [54–56], our study’s second hypothesis is formulated as follows:

H2. Agritourism boarding houses in the studied area are affected by lower seasonality compared to
other types of accommodation units.

However, some researchers present a dissenting perspective, suggesting that season-
ality is a limiting factor for sustainable development in rural areas. Previous research
indicates spatial heterogeneity in tourism seasonality, emphasizing more pronounced and
impactful seasonality in rural and remote areas compared to urban tourism. This seasonal-
ity is perceived as a vulnerability for rural households involved in tourism, jeopardizing
their livelihoods and the security of villagers. Farmers engaged in tourism operations, often
small-scale and family-run, face challenges such as low returns on investment and limited
contributions to rural residents’ income due to the highly seasonal nature of the market.
During low tourism seasons, an oversupply of rural lodges and agritourism accommoda-
tion units leads to inefficient asset and equipment usage, resulting in decreased returns for
farmers. Employment for farmers in tourism is precarious, with the risk of layoffs during
off-seasons, and many serve as temporary workers during peak seasons [28].

Other researchers suggest that seasonality can be moderated by the emergence of
cultural tourism and that rural destinations are more prone to this phenomenon [17].

The existing literature on the impact of seasonality on rural tourism reveals a knowl-
edge gap, especially within the context of Romanian tourism and agritourism. While some
studies, using robust statistical or qualitative methodologies, have explored seasonality in
rural tourism on an international scale, they have predominantly focused on regions such
as China or Spain [13,17].

A previous study examined the state of seasonality in Romanian agritourism by
comparing between-month variations in touristic arrivals at a NUTS-2 (regional) level [57].
We aim to enhance the understanding of this subject by evaluating spatial correlation
networks on seasonality at the LAU-1 (counties) level. This approach will allow us to open
the discussion regarding the factors that can influence Romanian seasonality.
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The significance of bridging this knowledge gap extends beyond this academic en-
deavor. Through this, we seek to directly inform policy and managerial decisions that
shape the trajectory of rural tourism development in Romania. By discerning the specific
nuances of seasonality effects in this region, policymakers, industry stakeholders, and
local communities can collaboratively employ interventions tailored to capitalize on peak
seasons, mitigate challenges, provide relief during off-peak periods, and cultivate a more
resilient and sustainable rural tourism sector.

1.4. Measuring the Presence and Strength of Seasonality

Several quantitative methods and indices have been previously used in order to assess
the strength of seasonality in the case of tourism arrivals as well as in other fields such as
the labor market, retail, or meteorology [58–60].

Seasonal range is one of the more intuitive methods utilized for assessing seasonality,
being defined as the difference between the highest and lowest values in the given period
(in most cases, per year) [61,62]. This method is inconclusive in comparisons between time
series with different statistical properties and will not be employed in our empirical study.

The seasonality ratio and indicator can instead be used for comparing time series, as
they represent the ratio between the largest value in the studied period and the average
of that year, and the inverse of this, respectively [62]. However, such indicators do not
account for the dynamics in other months or for two-peak seasonality destinations.

The coefficient of variation is similar to the seasonality ratio and indicator and is
defined as the ratio between the standard deviation in the time series compared to the
mean [63]. An evolving trend component in the time series might affect the results of
this calculation.

The GINI coefficient (or index) and the coefficient of variation have been so far widely
used, in itself or as an intermediate step in the construction of indices assessing multiple
aspects of the economic activity in tourism: arrivals and overnight stays of local and foreign
tourists, hired personnel, number of beds available, length of stay, occupancy rates and
occupancy on weekends [13]. The GINI coefficient is closely related to the concept of the
Lorenz curve, where the latter is a graphical representation of the cumulative percentages
of the value assessed starting with the lowest values. Following this, a line of equality is
drawn at a 45-degree angle from the point of origin, representing the equal distribution
of values [63]. The GINI coefficient is the area located between the Lorenz curve and the
line of equality [13,64]. Most statistical packages can compute the GINI index, such as the
DescTools package in the R software environment [65].

Overall, the GINI coefficient provides a quantitative measure of the inequality present
in time-series data, where a lower GINI value is interpreted as a more equal distribution.
This metric offers insights into the evolution of tourist flows throughout the year. A disad-
vantage of this measure of seasonality is the fact that it does not allow the differentiation
of trend from seasonality, as such it should be limited to a relatively short period of study,
such as a year. Obtaining a single descriptive value for assessing the strength of seasonality
in time series obtained from destinations with seasonal patterns that exhibit outlier values
can become difficult, as central tendency calculations, such as average or median, might
result in a loss of useful information. On the other hand, if no means of dimensionality
reduction are employed, the modeling of time series data in a geo-spatial context may
become difficult.

Seasonality is a concept that has also been the subject of many debates in the field of
econometrics and forecasting. Borrowing from those fields, we will employ the Seasonal-
Trend decomposition using Loess (STL decomposition) to account for both trend variations
and seasonality in Romanian tourism, while maintaining low dimensionality for subsequent
modeling [66]. This method will be described in Section 2.
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1.5. Tourism and Agritourism Characteristics and Evolution in the Studied Area—Romania
between 2010 and 2022

Romania is a country situated at the border between Southeastern, Central, and
Eastern Europe, distinguished by a rich and vibrant cultural heritage and diverse tourism
attractions, providing opportunities for the development of sun and sea tourism, cultural
tourism, agritourism, business tourism, and so on [67]. Noteworthy elements include
medieval castles and fortresses, such as the Bran Castle or the Sighis, oara and Sibiu cities,
attractive cities like Bucharest, Timis, oara, Ias, i, and UNESCO World Heritage Sites, both
cultural and natural, like the Churches of Moldova, Dacian fortresses and the Danube
Delta. Its most attractive natural landscapes encompass the Carpathian Mountains, Danube
Gorge, and Danube Delta, as well as the Black Sea coastline, offering opportunities for
outdoor activities. The diverse range of touristic features and attractions, both natural and
manufactured, enhance the relevance of this study, allowing researchers to further analyze
the factors that led to the values of tourism seasonality observed.

In our analysis of the touristic offer of Romania, we identified some disparities between
the data provided by the Ministry of Economy, Entrepreneurship, and Tourism (MEET)
and those presented in the Tempo Online database (Figure 1) [5,68]. According to the
methodology of the Tempo Database, tourist accommodation structures with capacities
of less than 5 places are not included in the statistical research [5]. This explains the
major differences between the two data sources regarding apartments and private rooms,
which are characterized by low capacities. Touristic chalets, villas, and hotels also show
differences, but they are not as pronounced as in some other categories.
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Figure 1. Distribution of accommodation units in Romania, according to the Ministry of Economy,
Entrepreneurship and Tourism (MEET) and the Tempo Online database maintained by the National
Institute of Statistics.

Furthermore, the Tempo Online database methodological observations show some
changes in the data series, specifically the classification of all boarding houses located in
urban areas as touristic guesthouses, while the category of agritouristic boarding houses
encompasses both rural and agritourist boarding houses.

Because of this, we emphasized analyzing the trend and seasonality scores for both
types of accommodation units.
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Figure 2 shows the evolution of arrivals to Romanian accommodation units between
2010 and 2023 according to the Tempo Online database. Due to their larger capacities,
concentrating a large number of rooms in the same location, hotels dominate the tourist
market. Conventional boarding houses and agritouristic boarding houses follow. However,
the overall distribution of accommodation units shows that hotels play a continuously
decreasing role, from 75.50% of all arrivals in 2010 to 63.10% in 2022. Subsequently, the
arrivals to conventional and agritouristic boarding houses rose from 6.7% to 7.77% and
from 4.77% to 9.39%, respectively.
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Figure 2. Dynamics of Romanian accommodation units between 2010 and 2022.

The COVID-19 pandemic had a significant effect on touristic arrivals in Romania, as
levels reported in 2020 were comparable to those reported ten years earlier. This will also
be evident in Table 1.

Table 1. Year-on-year evolution of arrivals by accommodation unit types in Romania (2010–2022).

Accommodation Type

Year-on-Year
Change

(%) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2021/2019 2022/2019

Total 15.8 9.3 3.3 6.6 17.2 10.9 10.4 6.3 3.6 −52.2 59.5 23.4 −23.7 −5.9
Total without apartments 15.8 9.3 3.3 6.6 17.2 10.9 10.4 6.3 3.6 −52.2 46.4 21.8 −29.9 −14.6

Hotels 16.8 7.1 2.9 6.9 14.2 9.9 8.1 5.1 3.0 −55.6 50.7 28.1 −33.1 −14.4
Touristic boarding houses 17.9 22.2 11.5 7.8 27.7 13.5 13.4 6.6 1.6 −47.8 36.6 9.4 −28.7 −22.1

Agritourism boarding
houses 24.4 24.0 12.2 9.5 22.5 20.9 23.5 16.8 8.5 −40.7 43.9 8.7 −14.6 −7.2

Touristic villas −0.3 13.6 0.5 −4.5 26.0 12.4 24.8 7.7 5.2 −42.3 43.1 10.0 −17.5 −9.2
Hostels 21.6 21.2 −3.8 28.0 36.4 22.8 18.2 2.4 2.4 −55.5 26.7 14.0 −43.6 −35.7
Motels 8.1 4.4 5.1 −4.4 12.2 1.6 −4.9 6.9 3.2 −48.3 40.4 17.2 −27.3 −14.9

Apartments and rooms for
rent NA NA NA NA NA NA NA NA NA NA NA 40.3 NA NA

Touristic chalets 8.8 7.3 9.9 −0.9 1.0 23.5 16.6 5.4 6.4 −37.8 36.4 1.3 −15.2 −14.1
Houselet type unit 151.2 39.2 38.3 25.4 −1.8 21.7 −15.8 35.1 25.7 −2.3 37.8 13.3 34.6 52.5

Bungalows 7.0 8.9 −2.3 10.2 35.6 8.1 21.6 25.9 −0.4 −9.7 22.3 −23.8 10.4 −15.8
Other −4.6 −15.0 −15.4 −5.8 22.8 −4.9 9.5 −2.4 7.6 −46.5 −5.0 25.3 −49.2 −36.3
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Table 1 shows the overall growth rates of arrivals for accommodation units located
in Romania. Boarding houses and agritouristic boarding houses had better growth rates
compared to the national average for most years. Agritourism additionally exhibited
a significantly better recovery rate post-COVID than the national average (excluding
apartments, which were added to the statistical reporting in 2021). This can be interpreted
as a sign of resilience in the face of adversity and an increasing preference for alternative
accommodation types compared to hotels, as well as an increasing interest in rural tourism.
Most accommodation types show negative percentages in 2022 compared to 2019, indicating
the ongoing impact of the COVID-19 pandemic on the tourism industry in 2020.

Major changes to the spatial distribution of Romanian tourism occurred between the
year 2010 and 2022 (Figure 3). In most counties, the overall share of touristic arrivals to
agritourism and conventional boarding houses rose sharply, in some counties reaching
more than 50% of all touristic arrivals. Factors contributing to this shift include changing
consumer preferences, a desire for more sustainable and nature-oriented tourism, and
targeted efforts by local authorities and businesses to promote these types of accommo-
dations [69]. The consumer trends emphasize a desire to escape to rural tranquility and
experience local cuisine and traditional practices. Guests often stay in farmhouses, partici-
pating in workshops on traditional crafts and engaging in activities like grape harvesting
or other types of activities [70]. This form of tourism also aligns with sustainable principles,
promoting responsible travel and supporting local communities, thereby preserving the
authenticity of rural life.

Agriculture 2024, 14, x FOR PEER REVIEW  9  of  27 
 

 

Bungalows  7.0  8.9  −2.3  10.2  35.6  8.1  21.6  25.9  −0.4  −9.7  22.3  −23.8  10.4  −15.8 

Other  −4.6  −15.0  −15.4  −5.8  22.8  −4.9  9.5  −2.4  7.6  −46.5  −5.0  25.3  −49.2  −36.3 

Major changes to the spatial distribution of Romanian tourism occurred between the 

year 2010 and 2022 (Figure 3). In most counties, the overall share of touristic arrivals to 

agritourism and conventional boarding houses rose sharply, in some counties reaching 

more than 50% of all touristic arrivals. Factors contributing to this shift include changing 

consumer preferences, a desire for more sustainable and nature‐oriented tourism, and tar‐

geted efforts by local authorities and businesses to promote these types of accommoda‐

tions [69]. The consumer trends emphasize a desire to escape to rural tranquility and ex‐

perience local cuisine and traditional practices. Guests often stay in farmhouses, partici‐

pating in workshops on traditional crafts and engaging in activities like grape harvesting 

or other types of activities [70]. This form of tourism also aligns with sustainable princi‐

ples, promoting responsible travel and supporting local communities, thereby preserving 

the authenticity of rural life. 

 

Figure 3. Distribution of arrivals to agritourism and conventional boarding houses as a percentage 

of the total, by county (2010, 2015, 2020, 2022). 

2. Materials and Methods 

The main data source for our study is the TEMPO online database, maintained by the 

Romanian Institute of Statistics as a data repository [5]. Data from this source was used in 

the empirical analysis of  the seasonality of  touristic arrivals. The data duration  ranges 

from 2010 to 2023 (monthly data). Additionally, in order to provide some context for a 

possible limitation inherent to the TEMPO database, the study employs data sourced from 

Figure 3. Distribution of arrivals to agritourism and conventional boarding houses as a percentage of
the total, by county (2010, 2015, 2020, 2022).



Agriculture 2024, 14, 229 9 of 24

2. Materials and Methods

The main data source for our study is the TEMPO online database, maintained by
the Romanian Institute of Statistics as a data repository [5]. Data from this source was
used in the empirical analysis of the seasonality of touristic arrivals. The data duration
ranges from 2010 to 2023 (monthly data). Additionally, in order to provide some context
for a possible limitation inherent to the TEMPO database, the study employs data sourced
from the Romanian Ministry of Economy, Entrepreneurship and Tourism, which were
analyzed in the first part of Section 1.3., regarding the number and types of accommodation
units present in the study area. However, due to data on arrivals being present only in the
TEMPO online database, no further comparisons between the two can be reported.

Data collection and processing were conducted using Microsoft Excel Version 2312
and the R programming environment (Rstudio 2023.09.1 Build 494, R version 4.3.2). The
TEMPO package sourced from GitHub and addressed in the research literature is used for
easy accessing of time series data from the TEMPO online database [4].

After the raw data was obtained in the R programming environment, data cleaning
and processing procedures were employed. The downloaded CSV files were loaded, un-
necessary columns were removed as recommended by the documentation of the TEMPO
package, while the rest were renamed. Furthermore, the resulting data tables were con-
verted to the tsibble format, a tidy format for data tables containing time series, as per the
requirements of the feasts and fabletools packages.

The method employed in order to study seasonality in the time series studied will be
season-trend decomposition using LOESS (STL).

This technique is particularly valuable as it allows for the separation of the time series
into three components: season, trend, and remainder. The seasonal component captures
the regular, repeating patterns; the trend component represents the underlying direction of
the data; and the remainder accounts for the residuals or irregular fluctuations [71].

In a mathematical form, the data in the time series can be expressed using the following
equation:

yt = St + Tt + Rt (1)

where yt is the data, St is the seasonal component, Tt is the trend component and Rt is the
remainder not explained by trend or seasonal variations.

STL decomposition has several advantages over other methods such as SEATS or
X11, the most notable ones being robustness to outliers and the fact that it allows for
the seasonal component to change over time [72]. Furthermore, the rate of change in
seasonality and the smoothness of the trend cycle can be controlled by the researchers
(including monotone seasonality), allowing for optimal customization to the specificity of
the time series analyzed. A concern in this regard is that setting those two parameters at a
value that is too low can lead to overfitting the data.

Other types of seasonal decomposition, in addition to STL, SEATS, or X11, are moving
averages, classical decomposition, exponential smoothing (Holt-Winters), Fourier decom-
position, and wavelet decomposition, among others. Compared to STL, moving average
decomposition is ill-suited to our research due to the latter’s focus on trend-cycle analysis
rather than on seasonal variations [71]. Classical decomposition is also not recommended
due to the assumption of monotonic seasonal patterns and the lack of robustness to out-
liers [71]. By design, the exponential smoothing models, including Holt-Winters, focus on
recent results, while applying exponentially lower weights to results further in the past [73],
which is not of interest to our analysis.

Due to our focus on describing and analyzing previously existing trends and not on
forecasting, we consider STL decomposition to be an option worth considering for our
research as well as future research due to the ease of use of the fable and feasts packages,
which produce tidy results for multiple time series. Other types of decomposition that can
also be employed, such as Fourier and wavelet, lack such implementations.

STL decomposition as a method applied to time series data can become a powerful
lens through which to discern the strength of seasonal and trend variations, as shown in
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previous works. Based on the results of the STL decomposition, a measure of seasonality
can be calculated as follows:

FS = max
(

0.1 − Var(Rt)

Var (St + Rt)

)
(2)

where Fs is the strength of seasonality, Var(Rt) is the variance of the remainder component,
and Var(St) is the variance of the seasonal component. Fs range from 0 to 1, 0 corresponding
to a series with no seasonality, while values closer to 1 correspond to a time series with
prominent seasonal components.

The strength of the trend component can also be calculated as follows:

FT = max
(

0.1 − Var(Rt)

Var (Tt + Rt)

)
(3)

where Ft is the strength of the trend component and Var(Tt) is the variance of the trend.
This is also of interest as this value can allow us to compare the overall growth of the
tourism industry.

Recent publications in the field of forecasting in the hospitality industry successfully
utilize STL decomposition [74,75]. However, the novelty of this paper consists in the shifted
focus of this method away from forecasting towards studying the seasonal component of
tourism arrivals [71].

While all methods that can be employed to study seasonality present strengths and
weaknesses, the main method chosen for the empirical component of this research is the
STL decomposition.

Another aspect that was taken into consideration was the fact that the STL decompo-
sition cannot handle missing values and implicit gaps in the time series. To address this
issue, we transformed implicit empty data points into explicit empty values. If the number
of consecutive empty values was higher than 4 and if the total number of empty values
was higher than 10, the time series was checked and only the longest quasi-continuous
section of data was left. Following this, the empty values were replaced by interpolated
ones. This ensures the quality of the analysis and the minimization of spurious results due
to errors in the data source. Further consideration was given to the lockdowns during the
COVID-19 pandemic, which greatly decreased tourism flows, in which case missing data
was replaced with 0.

The nature of seasonality in the data was checked visually by plotting the values
against time. In the case of a series with a seasonal peak, the decomposition method
employed should be STL, while in the case of a series with multiple peaks, MSTL can
be used successfully (multiple seasons and trend decomposition using Loess). However,
in the latter case, feature extraction must be conducted manually, as the MSTL frame-
work is not integrated into the feasts package framework. This is completed by adapting
Equations (2) and (3) to this use case. In our case, as we examined data at a county-wide
level, the results were consistent with one-peak seasonality types.

The seasonality strength and trend strength values are calculated after data processing
by using the feat_stl function from the feasts package and were modeled in a spatial context
using QGIS, with the help of the Spatial Analysis Toolbox.

The workflow employed in our study is shown below (Figure 4):
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3. Results
3.1. Trend and Seasonality Strength of Accommodation Units in Romania

The trend and seasonality strength were calculated for boarding houses (including
agritouristic and conventional), hotels, and total arrivals, per county. The rest of the
accommodation unit types returned inconclusive and unreliable results, as the quality of
the available data per month and county was less than ideal. However, several insights can
be gained from this approach, as described below:

By examining the trend component of overall arrivals by counties, a common pattern
emerges, revealing that the vast majority of the counties exhibit remarkably elevated
levels of this key indicator. Among them, Maramures, and Ilfov stand out, boasting an
exceptionally elevated level of trend, which suggests that during the last 13 years, it was
marked by impressive growth (Figure 5).

Maramures, distinguishes itself as a tourism hub with a trend that surpasses the rest
of the counties, signifying robust and sustained growth in visitor numbers. The factors
contributing to this are multiple, encompassing both natural and cultural attractions. The
region’s picturesque landscapes in its rural regions play a pivotal role in drawing visitors
seeking a blend of nature and heritage.

Ilfov County is near the country’s capital, Bucharest, which could be a significant
factor in the development of tourism in the area due to spatial spillover effects.
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On the other hand, the relatively modest level of the strength of trend in Constant,a
and Tulcea can be attributed to the tourism carrying capacity of those counties, as those
regions have previously enjoyed long periods of sustained development, both in the case of
the Black Sea shore and of the Danube Delta. Furthermore, the neighboring Ialomit,a county
is also marked by a low trend value. This can also be evidence of a spatial effect, as tourists
are drawn more to the counties near it. This development should be of interest to local
authorities, which can seek to provide better marketing and support for local businesses.

The country-wide trend strength indicator is at 0.88, suggesting that overall, Romania
experienced significant growth during the last years. The trend strength ranged from 0.49
to 0.91.

Seasonal strength values range from 0.32 to 0.98, with Constanta exhibiting the highest
seasonal strength (0.98), emphasizing the significant impact of seasonality on tourism in
this county. Dolj, Olt, and Teleorman, on the other hand, have notably lower seasonal
strengths, leading to less reliance on seasonal fluctuations (Figure 6).

In the case of Constant,a and Tulcea, their image is mostly associated with sun and sea
tourism, which mostly takes place during the summer months. As such, high values can be
expected for those counties. However, as highlighted in the literature review, seasonality is
a significant challenge to the sustainable development of tourism and can be associated
with the alternating over and under usage of touristic potential and carrying capacity.

An interesting situation arose in Dolj County, which had high levels of trend but
significantly lower levels of seasonality than the rest of the country. The exceptionally
low seasonal strength of 0.34 suggests that Dolj is less influenced by seasonal fluctuations.
This indicates a more evenly distributed flow of tourists throughout the year, reducing the
county’s dependence on specific seasons. An analogous situation also arose in the Satu
Mare and Olt counties, where trend values are high or, in the latter case, moderate, while
seasonality is lower.

In the case of Ilfov County, the seasonal strength value is also low, again benefitting
from the year-round visitation potential of neighboring Bucures, ti.

The high country-wide seasonal strength of 0.93 underscores the importance of manag-
ing seasonality at the national level. Strategic planning to reduce this could further enhance
the stability of the national tourism sector and promote a more sustainable tourism industry.
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Counties with notably high trend strengths include Cluj, Prahova, Suceava, Bihor,
Brasov, Buzau, Gorj, Hunedoara, and Vâlcea (Figure 7). These counties exhibit strong
potential and successful development in agritourism, with high growth rates. Those
counties can leverage their success with little further investments in infrastructure and
marketing and in the promotion of sustainable practices to further enhance and sustain
agritourism growth.
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Several clusters of moderate trends are visible: Vaslui, Galat, i, and Vrancea are showing
similar values, as do Olt and Teleorman. Those counties can benefit greatly from identi-
fying and capitalizing on unique local attractions, improving marketing strategies, and
fostering collaborations within the agritourism sector. Indeed, as clusters of counties with
similar trend indices are identified, inter-county councils and management strategies can
be employed to secure better growth rates for this vital sector of rural tourism and to better
utilize their potential.
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An aspect worth highlighting in the examination of agritourism boarding house
arrivals pertains to the conditions in Constant,a County. While this can be seen as a
result that can only be interpreted given its context as a destination mostly defined by the
presence of hotels, the surrounding counties also show reduced levels of trend strength
in arrivals to agritourism establishments. Both Tulcea and Ialomit,a exhibit low trend
strength, while Călăras, i shows low-to-moderate values. Comparatively to Constant,a, a
higher percentage of tourists that visit Tulcea do so in agritourism or conventional boarding
houses, which suggests that the underlying factors influencing seasonality are at play and
not the trend component.

Counties such as Alba, Bihor, Caras-Severin, Gorj, Mehedint,i, Neamt, and Suceava
have high seasonal strength values (Figure 8). These counties experience significant vari-
ations in agritourism activity throughout the year, with pronounced peaks and trough
periods. The Cluj County stands out with both high trend strength and seasonality indicat-
ing a favorable but fragile situation for continued development, requiring the management
of seasonal fluctuations in the near future. Counties with high trend strength and low
seasonality are well-positioned for sustained and sustainable growth of tourism, as is the
case of Brăila County. By maintaining their current position, this county can become a
powerhouse in the field of agritourism, by specializing in this field.
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On the other hand, counties such as Ialomita, Olt, Teleorman, Tulcea, and Vrancea:
have relatively low trend strength coupled with varying degrees of seasonality. Targeted
interventions to boost trend strength and manage seasonality are recommended, as high-
lighted previously.

It should be noted that overall, the seasonality strength of agritourism at county
levels is considerably lower compared to the total arrivals in accommodations. This
seems to suggest that, in many cases, agritourism is more resilient to seasonal variations.
However, by assessing the country-wide time series of arrivals to agritourism boarding
houses, the seasonality strength is noticeably higher and comparable to other types of
accommodations. This suggests that the theory in the area of seasonality should be very
nuanced when making assessments regarding the impact of this phenomenon in different
types of accommodations. Numerous factors can play a significant role in this regard.

Counties like Cluj, Ilfov, and Suceava have high trend components for conventional
boarding houses, indicating a consistent and substantial increase in tourism arrivals over
time. Most counties exhibit high trend strength values. Counties like Alba, Brasov, and
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Timis also exhibit relatively high trend components, suggesting moderate growth (Figure 9).

Agriculture 2024, 14, x FOR PEER REVIEW  17  of  27 
 

 

 

Figure 9. Distribution of trend component of arrivals to conventional boarding houses, per county. 

Constanta  stands  out with  a  remarkably  low  trend  component  (0.26),  suggesting 

stalling values regarding tourism arrivals to boarding houses. A possible cause for this is 

the preference of tourists in this county for hotels located by the seaside.   

Counties such as Constanta, Caras‐Severin, and Suceava have high seasonal compo‐

nents, as shown in Figure 10. Interestingly, Tulcea fares better in this regard, being more 

resilient to seasonal changes, even if the trend component is also moderate. The same is 

the case for Ilfov and several other counties in the southeastern part of Romania. Interest‐

ingly, Hunedoara enjoys both high trend values and  low seasonality, which can be ex‐

plained by the diverse touristic resources in the area, including ancient Dacian fortresses, 

monasteries, and medieval citadels. 

 

Figure  10. Distribution of  seasonal  component of  arrivals  to  conventional boarding houses, per 

county. 
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Constanta stands out with a remarkably low trend component (0.26), suggesting
stalling values regarding tourism arrivals to boarding houses. A possible cause for this is
the preference of tourists in this county for hotels located by the seaside.

Counties such as Constanta, Caras-Severin, and Suceava have high seasonal compo-
nents, as shown in Figure 10. Interestingly, Tulcea fares better in this regard, being more
resilient to seasonal changes, even if the trend component is also moderate. The same is the
case for Ilfov and several other counties in the southeastern part of Romania. Interestingly,
Hunedoara enjoys both high trend values and low seasonality, which can be explained by
the diverse touristic resources in the area, including ancient Dacian fortresses, monasteries,
and medieval citadels.
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Counties like Brasov, Dolj, Iasi, and Timis exhibit high trend strength, while Ialomit,a
stands out again as having a low trend. Other counties with low trend values are Tulcea
and Vaslui, as evidenced in Figure 11.
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Counties such as Constanta and Tulcea have exceptionally high seasonal strength
values (Figure 12). This indicates significant variability in hotel arrivals throughout the
year, influenced by coastal attractions. It should be noted that the seasonal component for
those counties in the case of agritourism and conventional boarding houses is exceptionally
low. Future perspectives of tourism development in those coastal areas should consider
this to provide a counterweight to the sun and sea tourism practiced there.
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Again, Dolj and Olt seem to be counties with very low seasonal components but with
consistent trends.
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In order to test our second hypothesis, we compared the seasonal component for
agritouristic boarding houses with that of conventional boarding houses, hotels, and
overall arrivals.

We found that country-wide, the differences are not significant, but that in some
counties, the seasonality of agritourism is significantly lower, mostly in those located on
the seaside.

3.2. Spatial Dependencies and Trend-Seasonality Correlation Analysis

To assess the spatial dependence network, we computed both the Global and Local
Moran’s I indices for the four types of accommodation units studied. Our results show that
spatial correlations are insignificant for all but agritourism boarding houses, as shown in
Table 2.

Table 2. Global Moran’s I value for the types of accommodation units studied.

Accommodation Unit Type Moran’s and p-Value for
Trend

Moran’s and p-Value for
Seasonality

Agritourism boarding houses 0.32 (0.0002) *** 0.33 (0.0001) ***
Conventional boarding houses 0.15 (0.055) 0.12 (0.124)

Hotels 0.00 (0.742) 0.12 (0.128)
Total 0.05 (0.410) 0.08 (0.233)

The p values for the global Moran’s I show that only in the case of agritourism boarding houses there is a
statistically significant spatial autocorrelation, where p < 0.001, symbolized by the “***” symbol.

Since the only significant global spatial correlations were found for agritourism board-
ing houses and because those are the focus of our research, we applied the local Moran’s I
algorithm for identifying clusters to this accommodation type. The results for the trend
index are shown in Figure 13.
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It is apparent that agritourism development was not favored in the regions surround-
ing the seaside and that conventional tourism there plays a more significant role. However,
some areas that are consistently recording high trend levels are in the center of the country,
with a significant cluster being composed of the Alba and Mures, Counties, which are
surrounded by other counties that also report high trend values. The outliers are Sălaj
and Brăila, where the spatial correlations are inverse: Sălaj is surrounded by counties with
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higher trend levels, while Brăila by counties with lower trend. This is a finding that can
open new avenues for research regarding how the growth of agritourism is influenced by
geographical and anthropic factors.

Based on the results of the local Moran’s I calculations (Figure 14), central Romania is
characterized by high seasonal patterns in the field of agritourism, while the seaside is less
prone to those. This runs counter to the conventional wisdom of pronounced seasonality in
areas with conventional tourism development. However, reduced trend values are also
recorded in those areas, limiting the economic advantages deriving from low seasonality. A
possible implication of this finding is the need for those counties to redefine their touristic
identity and to promote agritourism within their confines.
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In the case of Central Romania, elevated levels of both trend levels and seasonality
are in accordance with previous findings in the research literature: agritourism is severely
impacted by seasonal patterns.

Figure 15 presents the Spearman correlation matrix between the trend and seasonality
of the studied accommodation units in 41 counties (n = 41). Spearman correlation was used
because its results do not require normality, a feature that was not present in our dataset, as
tested with the Shapiro-Wilk test. Correlations that are not statistically significant (p = 0.05)
are not represented in the matrix. As such, the values are color-coded based on correlation
strength and are reported in numeric form.

No negative correlations were found in our analysis.
While Moran’s I calculations were based on spatial characteristics, this matrix describes

the intra-county dynamics of arrivals. According to the results, the agritouristic trend is
most correlated with the total trend, that of boarding houses, and with the seasonality in
agritouristic boarding houses. We can infer that agritourism is a vital component of the
tourism industry, contributing greatly to its overall development. However, the positive
correlation between agritourism seasonality and trend is unique among the accommodation
units studied, meaning that the growth of agritourism can be associated with worsening
seasonal fluctuations.

The growth of agritourism is also associated with that of conventional boarding houses,
forming a synergy in the context of rural tourism.

The agritouristic trend is also associated with seasonality in this touristic sector. This
is of particular concern for both entrepreneurs and the local authorities. While consistent
growth is desirable to an extent to all rural stakeholders, heightened seasonality poses
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significant challenges, as described in the introduction. A question of future research
in agritourism in particular is the need to satisfy labor demands with seasonal workers.
Due to its focus on family-owned enterprises, local products, and local customs, this
situation might not be seen favorably by farmers and rural entrepreneurs, who might view
agritourism as a supplementary income source, while focusing on agriculture itself [41].
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Other correlations that are weaker are between the agritourism trend, hotels trend,
and boarding houses trend, respectively.

Seasonality in agritourism is correlated most strongly with that of boarding houses,
followed by total seasonality and total trend. We can infer that both agritourism and con-
ventional boarding houses share some common elements that shape the seasonal character
of arrivals, both natural and anthropic. A weaker relationship between hotel trends and
seasonality was also discovered, suggesting that the factors influencing seasonality for
hotels and agritouristic boarding houses are different.

4. Discussion
4.1. General Discussions and Implications

Seasonality is an important characteristic of tourism, influencing its sustainable char-
acter and the economic performance of actors in this sector. As such, through our study, we
analyzed both seasonal variations and overall trend characteristics in Romanian tourism,
emphasizing arrivals to agritourism and conventional boarding houses. Our first hypothe-
sis is supported both at country-wide and regional levels, suggesting that spatial factors
are instrumental to the seasonality of agritourism, as opposed to overall arrivals, as well as
those to hotels and conventional boarding houses. Considering this, cooperative practices
between the county-level state apparatus and businesses in agritourism should be extended
to regional levels, for all counties to benefit from measures aimed at reducing seasonality,
as can be the case of the cluster located in Central Romania exhibiting high seasonality
and growth. Of particular interest is the fact that agritourism seasonality is particularly
low in counties close to the seaside, where sun and sea tourism is expected to be practiced.
This can be a sign that agritourism can be a strong contender to conventional tourism in
those areas. If the correlation between trend and seasonality is deterministic, the growth of
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agritourism in those regions should not be particularly concerning for businesses operating
there, as there seems to be room for expanding those sectors.

The intra-county correlation shows that there is a strong connection between agri-
tourism and overall tourism growth, as well as a synergy with conventional boarding
houses in rural tourism. Seasonality in agritourism is a concern for entrepreneurs and
local authorities, posing challenges in managing consistent growth. We also found weaker
correlations between hotel trends and seasonality, suggesting the existence of differences in
the factors influencing seasonality for hotels and agritouristic boarding houses. Overall, our
study aims to emphasize the significance of agritourism in the broader tourism industry
and highlights the challenges posed by seasonal fluctuations.

The second hypothesis should be treated with more nuance, as on the country level
the differences between the seasonal fluctuations of several types of accommodation units
were minimal. However, some regions are less prone to seasonality regarding agritourism.
Surprisingly, the seaside agritouristic offer is attractive throughout the year, as opposed to
those of hotels. This is significant to those regions, as they can maintain consistent touristic
arrivals throughout the year by improving and marketing agritourism accommodations.

Another aspect tangentially related to this hypothesis is the positive correlation be-
tween seasonality and trend in arrivals to agritouristic boarding houses. Growth prospects
and the economic benefits associated with them are hindered by heightened seasonal
fluctuations, a situation that is not shared with hotels, boarding houses, and total touris-
tic arrivals.

As such, we cannot outright reject or accept such a hypothesis, and further research
is needed to clarify the factors that influence seasonality in the context of Romanian and
international agritourism. Furthermore, confirmatory and exploratory studies regarding
the methodological context of seasonality should also be of interest to researchers, especially
when dealing with touristic arrivals or other variables of interest corresponding to other
countries or regions.

Comparisons with previous works regarding seasonality should take into account the
difference in methodologies employed to assess its amplitude, as STL decomposition was
not a method previously used in this manner. However, generally, it was found that tourism
in rural areas is more likely to suffer from elevated levels of seasonality, as compared to
areas that are focused on business or cultural tourism, as is the case with most urban areas,
at least in some cases [13]. According to our research, as stated above, in some areas where
overall tourism arrivals are very seasonal, agritourism seems to be more stable. As such,
those areas would benefit from a development strategy focused on agritourism.

Furthermore, other studies suggested that those strategies should be tailored to fit
the traits of both tourists and the touristic destination [76]. This same research found that
rural tourism practiced during the low seasons in Northern Portugal tends to be visitors
with high destination loyalty, which are a valuable asset ensuring the survival of rural
enterprises [76].

Other studies emphasized the importance of climatic factors in the seasonality of
several rural tourism destinations [77]. In the case of Romania, the differences in this regard
are minimal, while seasonality patterns and differences in seasonality between regions
are detectable. However, other factors identified in previous works that are of interest in
the case of Romanian agritourism are socioeconomic or related to infrastructure. Future
studies may assess the impact of those factors on seasonality and trend values in Romanian
or international agritourism arrivals or for the hospitality industry in general.

4.2. Limitations and Future Avenues for Research

Several limitations to our research were identified, which can be addressed by future
studies. Firstly, due to the novel application of the STL method to the tourism industry
time series, studies regarding other geographical areas that would be suitable for direct
comparison with Romania are absent at the time of writing this paper. Indirect comparisons,
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as with those made in the Discussions Section may be less adequate than those between
studies employing the same method.

Another limitation of our study is the lack of data regarding agritourism in other
countries. Romanian statistical databases are adequate in providing monthly data regarding
the hospitality industry, in terms of available capacity, arrivals, overnight stays, and so on.
This was one of the reasons for choosing Romania as a country of reference in this study.
Future studies may use data from other touristic destinations and compare the results with
those obtained in Romania.

Thirdly, confirmatory studies may be undertaken on the Romanian dataset to test the
validity of the results presented in this paper. Other methods may yield differing results
for some regions, which may be the results of some of the shortcomings of the research
method employed in either case. Studies utilizing multiple methods may also be of interest
for future research.

5. Conclusions

While seasonal fluctuations are a cause of concern for Romanian tourism, overall
trend rates are also high. The continued growth of those sectors should be matched
with interventions promoting a more stable livelihood for actors in the agritourism field,
including tax incentives and holiday schedules that are more flexible and that do not place
as much of a strain on the industry.

As such, based on our research, we see that a cluster of high growth and conversely,
high seasonality in agritourism is located in Central Romania. Low-high outliers are the
Sălaj and the Hunedoara counties, which have comparatively low trend and seasonality
values compared to neighboring counties. In the case of Sălaj County, a more engaged
approach toward promoting agritourism can be beneficial, both for local authorities and
businesses. Previous research notes the touristic potential of this region [78,79]. On the
other hand, Hunedoara County seems to be less prone to seasonal variations than its
neighbors, while maintaining high trend values. This indicates that in addition to the
factors previously mentioned in the research literature, seasonality can also be alleviated
through the usage of touristic potential. Again, further studies are required to confirm and
explore this.

The high-low outliers are Brăila and Călăras, i for trend and seasonality, respectively.
Brăila seems to exhibit higher trend values than its neighbors regarding seasonality, while
Călăras, i has higher seasonality than neighboring counties. A diversification of the tourist
offers on the seaside and in the Danube Delta might be advantageous for those counties.

The significance of this research paper lies in the novel application of the STL decom-
position method to the tourism industry time series, the emphasis placed on agritourism
compared to conventional tourism, and the addition of a previously poorly explored
geographical domain in terms of studies regarding seasonality, Romania.

In conclusion, through this paper, we seek to reopen the discussion on seasonality
and focus it on agritourism. This field of the hospitality industry is doubly affected by this
phenomenon, both through its dependence and emphasis on agriculture and traditional
rural living, and through the seasonal variations inherent to tourism. More research in
this direction would bring results that are relevant to the sustainable development of rural
regions, relevant from the perspective of the United Nations SDG [80,81]. Future studies
can utilize multiple methods for assessing seasonality and benchmark them, or they can
explore different geographic areas and compare the results.
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62. Ćorluka, G.; Vukušić, A.; Kelić, I. Measuring tourism seasonality: Application and comparison of different methods. In
Proceedings of the Faculty of Tourism and Hospitality Management in Opatija, Biennial International Congress, Tourism &
Hospitality Industry, Opatija, Croatia, 26–27 April 2018; pp. 55–63.

63. Þórhallsdóttir, G.; Ólafsson, R. A method to analyse seasonality in the distribution of tourists in Iceland. J. Outdoor Recreat. Tour.
2017, 19, 17–24. [CrossRef]
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