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Abstract: Tourism seasonality as a tourist demand concentration in specific seasons is still a big
challenge for Mediterranean islands’ tourism policies. Overtourism occurs during high tourist
seasons, and undertourism occurs during low tourist seasons, creating undesirable economic, social,
and environmental effects on sustainability. However, the imbalance of tourism demand, specifically
in fragile territories such as islands, needs specific policies based on scientific evidence. This article
examines tourism seasonality dynamics in the Mediterranean islands, thoroughly analysing tourist
overnights on island destinations. The adopted methodology uses a set of statistical indicators, such
as peak factor intensity, calculated in a time series analysis from 2008 to 2018. The results of this article
allow us to understand the importance for the Mediterranean islands to plan a resilient, sustainable,
and harmonious tourism policy, using strategies to contain seasonal peaks and creating new tourist
demand in the low season months.
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1. Introduction

In the European Union, islands have very different geographical, demographic, struc-
tural, and economic characteristics. Despite these distinctions, they encounter challenges
encompassing the tourism, transport, culture, and environment sectors. While playing a
fundamental role in the islands’ economies [1], tourism records a deficient tourist demand
in some months [2]. This situation has unavoidable consequences for prices, the labour
market, corporate returns [3], the local population, and the environment.

Therefore, the seasonality of tourist demand emerges as a central concern for island
destinations, presenting constant challenges for both business and local government [4–7].
This article aims to deepen an understanding of the complexity of the seasonality of tourism
in the Mediterranean islands, examining the trends of the irregular distribution of tourist
demand [8]. This article summarises empirical and secondary data to analyse tourist
demands in nine island destinations. Through a comparative analysis of critical variables
such as population, establishment types, employment, and tourist demand, this research
strives to understand trends in tourist demand for the islands.

This study uses statistical indices to facilitate and compare changes in the seasonality
of tourist demand from 2008 to 2018. The methodology uses indicators such as the intensity,
concentration, peak factor, and utilisation of tourism infrastructure.

By analysing these indicators, this study aims to fully understand tourism dynamics
and evaluate trends in different islands to offer insights for strategic planning and decision-
making in tourism management in the coming years.
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2. Literature Review

Hylleberg [9] defines seasonality as the systematic, though not necessarily regular,
change in tourism demand throughout the year. Additionally, the term pertains to varia-
tions in overnight stays and arrivals over the year, with significant implications for tourism
firms and destinations [10–12].

Different researchers have focused on understanding seasonality as a distinct field, aim-
ing to delineate primary dimensions. The Coefficient of Variation [13], Theil index [14–16],
Atkinson index, and the Gini coefficient [17–19] are among the indicators borrowed from in-
equality literature. Some studies utilise different indices based on maximum and minimum
values to assess the robustness of results.

Since Baron’s work in 1975 [20], various sophisticated methods have become available.
Tsiotas et al. [21] employed a quantitative approach when studying Cyprus, defining geo-
graphical seasonality indicators in sub-regional areas. Butler [10] uses other dimensions
to study island seasonality, such as transportation, employment, and entrances to major
attractions. Contributions from some authors [7,11] have explored seasonality and its
dimensions, employing methodologies that scrutinise both effects and primary causes.
Temporary population movements, driven by climatic conditions and public and school
holidays, can induce fluctuations in demand or supply within the tourism sector [20]. Cli-
mate, as a pivotal attraction factor during specific times of the year, introduces irregularities
and fluctuations. Ruggieri [6] shows that seasonality correlates with planning and devel-
opment decisions. Agius and Briguglio [22] show the causes and impacts of seasonality
and its policies in achieving financial, social, and environmental benefits by improving the
well-being of local communities. Krabokoukis and Polyzos [23] analyse tourist demand
in Mediterranean countries, highlighting a concentration during the summer, mainly due
to the closure of school activities and hot temperatures. Significant differences are noted
in the tourism seasonality index, tourism patterns, pattern stability, and tourism trends
across countries. Countries such as Montenegro, Greece, and Croatia show a high index of
tourism seasonality, with Greece having the greatest stability in the tourism distribution
model over the years. In contrast, France, Italy, and Spain have lower tourism seasonality,
partly due to a strong domestic demand for tourism.

In addition, Martín [24,25] emphasises the need to consider houses owned for rent, as
they can affect seasonality values by increasing tourist pressure on territories.

It is crucial to differentiate seasonality from long-term economic cycles and short-term
alterations in weekly and daily travel patterns, as emphasised by Kuznets [26]. The annual
recurrence and limited duration of oscillations, such as tourist peak seasons, distinguish
seasonal variations from other temporal changes in a series.

Seasonality manifests across two macro dimensions: natural forces, such as weather,
temperature, and humidity, and institutional factors [27], such as festivals, holiday periods,
regular events, and traditional family holidays. According to Butler’s rationale [10], the
primary triggers for seasonal peaks, especially in summer, are favourable weather condi-
tions and school holidays. However, the concentration of tourism demand during specific
seasons can adversely affect destinations, inducing high tourism pressure, congestion, ero-
sion, and consequences for the local environment, ultimately diminishing service quality, a
phenomenon recognised as seasonality loss [28]. The persistence of these dynamics, despite
their labour market disadvantages, contributes to the development of a dual local labour
market, impacting high- and low-skilled workers differently.

High-skilled workers often secure full-time contracts, acquiring diverse skills through-
out their careers. In contrast, low-skilled workers face seasonal contracts, limiting their
opportunities for skill enhancement and professional development [29].

This duality poses challenges in recruiting and motivating workers throughout the
season, particularly in destinations experiencing significant labour demand spikes in the
summer. The potential creation of a labour market equilibrium with high turnover and low
productivity, as highlighted by Belau [30], may compromise the long-term competitiveness
of the industry.
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Baum and Lundtorp [11] underscore the need to measure seasonal variations in
economic activities, advocating for the examination of empirical patterns to quantify and
compare them. The literature reveals diverse approaches for studying seasonal variation in
tourism demand, including the ‘Seasonal Range’, ‘Seasonality Ratio’, and ‘Peak Seasonal
Factor’ derived through the moving average approach. Studies also employ metrics like
‘Coefficients of Variability’, ‘Coefficient of Variation’, ‘Concentration Indices’, ‘Amplitude
Ratios’, and ‘Similarity Indices’ to assess seasonality acuteness across different regions. At
the national level, studies by Wall and Yan [31] utilise monthly ratios and the seasonal index
to examine seasonal variations, while others explore hotel capacity utilisation levels [32,33].

This dearth of a unified methodological framework for studying demand fluctuations
in territories like islands underscores a crucial gap in the existing literature [34]. With their
unique geographical and socio-economic characteristics, islands present distinct challenges
and opportunities regarding tourism seasonality [35]. Few studies have comprehensively
analysed seasonality performance specific to islands, leaving a critical need for research
that delves into their nuanced dynamics [36,37].

Addressing this research gap is essential for several reasons. First and foremost, un-
derstanding the intricacies of seasonality on islands is vital for the sustainable development
of their tourism industries. Islands often rely heavily on tourism as a primary economic
driver, and the adverse effects of seasonality, such as seasonality loss, can have profound
and lasting impacts on local economies and communities [38].

Moreover, islands’ distinct features, including limited resources, unique ecosystems,
and cultural sensitivity, necessitate a tailored approach to managing seasonality. Sustainabil-
ity practices that balance economic growth with environmental and cultural preservation
are paramount. A well-informed methodological framework for studying seasonality on
islands can provide valuable insights for policymakers, businesses, and local communities,
guiding them toward strategies that mitigate the negative impacts while maximising the
benefits of tourism [39].

In conclusion, this study proposes a comprehensive methodological framework tailored
to the unique characteristics of islands, fostering a more nuanced understanding of tourism
seasonality, and promoting sustainable development in these distinctive destinations.

3. Mediterranean Islands

Enveloped by the Mediterranean basin [23], the islands constitute a captivating as-
semblage characterised by diverse landscapes, histories, and dynamic cultures [40]. Every
island group introduces distinctive nuances, from Sicily’s extensive coastal expanses to the
Greek archipelago. Within this scientific exploration, Table 1 shows the main geographical
and demographic characteristics of remarkable entities in the context of the Mediterranean
milieu. The selected islands analysed consider the population dimensions, and each is-
land belongs to a specific group (high, medium, and low population), as explained in the
methodology. Islands also exhibit differences in administrative categorisation, including
island states such as Cyprus.

Table 1. Geographical and demographic characteristics of the islands sample (2018).

Island Groups State Surface (km²) Population

Sicily Italy 25,832 4,806,738
Sardinia Italy 24,100 1,571,194
Balearic Islands Spain 4992 1,188,000
Cyprus Cyprus 9250 989,000
Crete Greece 8450 623,065
Malta Islands Malta 316 514,564
Southern Aegean Sea Greece 5286 325,000
Ionian Islands Greece 2307 207,855
Northern Aegean Greece 3836 194,136

Source: [41].
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Even though the European Union does not officially classify Cyprus as an island due
to the presence of a European capital, we include it in the study because of its performance
and challenges related to its island status, similar to the officially recognised islands. The
Mediterranean islands vary in area, population, geography, and climate.

Sicily and Sardinia experience a Mediterranean climate characterised by mild win-
ters, scorching summers with southerly winds from Africa along the coasts, and quasi-
continental inland climates featuring cold winters and frequent rainfall. Cyprus, the third-
largest Mediterranean island, also boasts a Mediterranean climate with sunny summers,
mild winters, and limited rainfall. Inland areas receive heavy rainfall between November
and February. Other islands, including Crete, the Balearic Islands, the Northern Aegean
Islands, the Ionian Islands, and the Southern Aegean Islands, all share a Mediterranean
climate characterised by warm and dry summers with temperatures around 30 ◦C (86 ◦F)
in July and August. Winters are milder than in mainland Greece, with temperatures rarely
dropping below ten ◦C (50 ◦F).

Malta, located in the central Mediterranean (see Figure 1), also experiences a Mediter-
ranean climate, with hot summers, temperatures often exceeding 30 ◦C (86 ◦F) in July
and August, and mild, wet winters, with temperatures rarely falling below ten ◦C (50 ◦F).
Grouping these islands based on their Mediterranean climate is possible, considering slight
temperature and rainfall pattern variations.
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The islands’ diverse characteristics and unique climatic conditions form a complex
landscape that significantly influences tourism dynamics and seasonality patterns.

4. Methodology

In the islands analysis, the Observatory of Tourism for European Islands categorises
islands into groups based on the population dimensions. Less populated islands are
characterised by a population of less than 500,000 inhabitants. Medium-populated islands
have slightly larger areas, with populations from 500,000 to 1,000,000 inhabitants, and
highly populated islands with more than 1,000,000.

For the seasonality analysis, this study selected three islands from each group. Sicily,
Sardinia, and the Balearic Islands (Mallorca, Menorca, Ibiza, Formentera) are in the group
of the most-populated islands; Cyprus, Crete, and Malta (with the two off-islands Gozo
and Comino) for the medium-populated islands; Northern Aegean Islands (Lesbos, Chios,
Samos, Lemnos, Thasos, Ikaria, Samothrace, Skyros, Psara, Oinousses), Southern Aegean
Islands (Rhodes, Kos, Santorini, Mykonos, Naxos, Paros, Milos, Symi, Karpathos, Patmos),
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and the Ionian Islands (Corfu, Kefalonia, Zante, Lefkada, Ithaca, Paxos, Kythiraas) in the
less-populated islands.

The islands analysed for each of the three groups are limited due to the lack of monthly
data for some European islands from 2008 to 2018. Although some European islands are
relevant in terms of tourism, some data are not generally available from some national
statistical institutes.

This selection process acknowledges the varying tourist volumes experienced by
islands throughout the year, emphasising the significance of distributing tourism activities
across multiple months. To explore this, despite numerous measurement models available
in the literature (see for example [42–47], this study opts for statistical indices applied to
the minimum, maximum, and average number of tourist nights on each island.

There are several motivations for using indicators to understand seasonal phenomena.
First, they simplify the decision-maker’s understanding of tourism data, making it easier
to interpret and make decisions and enabling easy comparison of tourism performance
between different destinations. Finally, they offer valuable data for tourism planning and
development, aiding in identifying the areas where resources and efforts can focus to
enhance the sector’s overall performance.

These selected indicators facilitate the examination of the distribution of tourist flows
throughout the year, including seasonality, relative intensity, peak, and indices reflecting
excessive use and under-utilisation of infrastructure.

Using carefully selected statistical indicators from the existing literature highlights the
impact of seasonality on tourist flows.

A mixture of statistical indicators [12,20] are used, with the first focusing on the
extremes of distribution attendance monthly and the second considering the entire distri-
bution. Table 2 presents summarised indicators that consider the tourist overnights.

Table 2. Statistical Indicators Calculated on Minimum and Maximum Tourist Overnights.

Indicators Index Formula Calculation (Monthly Data) Range

Seasonality Rate
per year S Pmax/Pmin maximum value of overnights recorded in a year

/minimum value of overnights recorded in a year 0 ≥ S ≥ 1

Relative intensity
per year I Pmax − Pmin

maximum value of overnights recorded in a year
− minimum value of the tourist overnights recorded
in a year

0 ≥ I ≥ 1

Seasonality average
peak per year S′ Pmax/Pmed

maximum value of overnights in a year
/average value of overnights recorded in a year
(monthly data)

0 ≥ S′ ≥ 1

Over-utilisation
per year MUS 100/S′ 100 on seasonality average peak per year MUS [ 0; 1]

Source: [12].

The seasonal rate per year (S) ebbs and flows of tourist overnights throughout the year.
Comparing the maximum and minimum recorded tourist figures every month provides
insights into the extent of fluctuation in tourist overnights. Essentially, S helps us gauge
how much overnights vary between peak and off-peak seasons.

Relative intensity per year (I) focuses on the intensity of tourist activity over a year.
It calculates the difference between monthly maximum and minimum tourist overnights.
This value signifies the proportion of tourists between the peak and low seasons, offering
valuable information on the overall intensity of tourist inflow.

Seasonality average peak per year (S′) sheds light on the concentration of tourists
during specific periods within a year. By comparing the maximum number of tourists
overnights recorded monthly to the average number recorded monthly, this indicator helps
identify peak tourism periods. It tells us when the highest concentration of tourists occurs,
offering valuable insights for planning and resource allocation.
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The MUS index, or over-utilisation per year (MUS), evaluates the degree to which
tourist infrastructure operates at its maximum capacity throughout the year. A high MUS
of 1 indicates that tourists occupy the hospitality infrastructure throughout the year with
the same volumes as the month of high season. Higher MUS values indicate maximum
capacity utilisation, signalling potential challenges in managing tourism.

Applying these indicators will be instrumental in comprehensively understanding
the tourism dynamics (2008–2018) and assessing trends across different islands. Firstly,
descriptive statistics will be employed to analyse the seasonality rate per year (S), relative
intensity per year (I), seasonality average peak per year (S′), and over-utilisation per
year (MUS).

These statistics will provide a snapshot of each indicator’s central tendency and vari-
ability over the given timeframe, allowing for a detailed examination of seasonal patterns
and their implications. This approach aims to understand the distribution dynamics better,
capturing variations from the average that may signify specific challenges or opportunities
tied to seasonality.

Furthermore, the trend analysis identifies significant changes in these indicators
across various islands, tracking the progression of each indicator over the specified period
and identifying potential patterns or shifts in tourism dynamics. By applying statistical
techniques to the data, we aim to uncover insights into the evolving nature of tourism,
understanding whether certain islands exhibit consistent patterns or experience significant
changes in seasonality, intensity, peak concentration, and infrastructure utilisation.

Descriptive statistics and trend analyses will enhance our ability to conclude the
indicators, facilitating a comprehensive assessment of tourism seasonality from 2008 to 2018.
This approach ensures an exploration of trends and patterns, offering valuable insights for
strategic planning and decision-making in tourism management across different islands.

5. Data Analysis

In island destinations, a particular concentration of tourist overnights during summer
causes significant imbalances [48]. Seasonality poses complex political and social challenges
to tourism enterprises, requiring organisational solutions and considerations regarding
tourism management [41,49]. The first question is whether the monthly distribution of
tourist flows on the islands is uniform. Hence, we compare tourist flows, especially
tourist overnights, between groups of islands. Distinctive seasonality profiles emerge by
meticulously examining monthly tourist overnight time series.

Analysing the seasonality of tourism demand across various Mediterranean islands
(Table 3) from 2008 to 2018 reveals interesting patterns and variations. The presented
monthly percentage distribution illustrates the tourist overnights, shedding light on the
temporal dynamics that shape each island group. Considering the Northern Aegean
Islands, there is a discernible surge in demand during the summer months, with August
taking the lead at 24.46% of the total annual demand. This peak aligns with the broader
trend observed in many Mediterranean islands, highlighting the significance of the warm
season in attracting visitors.

Moving to the Ionian Islands, a more evenly distributed pattern emerges. July and
August are still peak months, contributing 22.41% and 24.10%, respectively, but the overall
distribution reflects a steadier flow of tourism throughout the year. This balanced pattern
suggests a more consistent appeal, potentially influenced by factors beyond the traditional
summer period. Crete, Greece’s largest island, presents a distinctive bell-shaped curve,
with a notable peak in August, emphasising the summer season’s centrality in drawing
tourists, aligning with the broader Mediterranean trend. The Southern Aegean Islands also
confirm this trend, with July and August contributing significantly to the overall demand,
showcasing a seasonal concentration during the warmer months.
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Table 3. Monthly distribution of overnights in islands sample grouped by country (2008–2018).

Islands Group Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Northern Aegean 1.06 1.11 1.40 2.37 9.04 15.98 21.88 24.46 16.55 3.67 1.35 1.13 100.00
Ionian Islands 0.21 0.24 0.41 1.48 10.54 17.91 22.41 24.10 17.04 5.20 0.26 0.19 100.00
Crete 0.25 0.29 0.50 3.33 11.94 16.75 20.69 21.16 16.13 8.27 0.43 0.27 100.00
Southern Aegean Sea 0.19 0.20 0.35 2.03 10.98 17.04 21.72 23.04 16.92 7.13 0.24 0.15 100.00
Sardinia 0.62 0.69 1.03 2.61 6.41 15.47 24.35 28.32 14.90 3.98 0.89 0.73 100.00
Sicily 2.19 2.34 3.80 6.95 9.58 12.13 15.82 20.15 13.61 7.70 3.08 2.65 100.00
Balearic Islands 0.55 1.19 2.52 4.74 11.47 15.54 18.57 19.29 15.57 9.33 0.78 0.46 100.00
Cyprus 1.99 2.33 3.68 5.95 10.81 13.15 15.03 16.11 13.44 11.42 4.01 2.08 100.00
Malta Islands 4.59 5.34 6.04 8.19 9.16 10.08 12.44 12.90 10.43 9.63 6.31 4.89 100.00

Source: [50].

Sardinia, Sicily, and the Balearic Islands exhibit a pronounced peak in August, in line
with the Mediterranean’s peak tourist season (see Figure 2). This concentration emphasises
the allure of these destinations during summer, with each island group contributing its
unique cultural and natural attractions to the overall appeal.
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Figure 2. Monthly concentration of overnights in island sample (2008–2018).

Cyprus and Malta, however, demonstrate a more evenly spread distribution of tourist
demand. Cyprus experiences a peak in May, perhaps benefiting from a slightly earlier start
to the tourist season, while Malta sees its highest percentages in August. This diversified
pattern suggests a less pronounced reliance on the peak summer months, allowing for a
more extended tourism season. This comprehensive analysis of monthly tourism percent-
ages provides invaluable insights into the temporal dynamics shaping tourism demand in
the Mediterranean islands. From the pronounced summer peaks in the Northern Aegean
and other major destinations to the more evenly distributed patterns in the Ionian Islands,
Cyprus, and Malta, understanding these fluctuations is essential for effective strategic
planning and resource allocation within the tourism industry.

To further analyse the concentration of tourist demand in the months of the year
during the 2008–2018 period, let us look at the previously described statistical indices
in Table 2. Each index indicates the range, the minimum and maximum, the mean, and
the standard deviation. Table 4 provides a statistical description of the Mediterranean
islands’ seasonality rate (S) from 2008 to 2018. The presented metrics offer insights into
the variability, central trend, and dispersion of seasonality rates, shedding light on the
dynamics of tourism demand over the years.

In the Northern Aegean, the seasonality rate changes from 10.38 to 39.74, with an
average of 29.29 and a standard deviation of 9.18; this indicates a considerable fluctuation
in demand for tourism, with a considerable spread around the average.
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Table 4. Statistic description of seasonality rate (S) (calculated on overnights 2008–2018).

Islands Group Range Minimum Maximum Mean Std. Dev.

Northern Aegean 29.36 10.38 39.74 29.29 9.18
Ionian Islands 157.2 72.1 229.3 154.27 57.23
Crete 47.12 68.53 115.65 95.07 18.46
Southern Aegean Sea 97.51 106.55 204.06 154.75 28.68
Sardinia 13.04 40.51 53.55 45.85 4.12
Sicily 3.17 7.92 11.09 9.32 0.94
Balearic Islands 31.51 27.63 59.14 45.87 9.95
Cyprus 5.05 6.24 11.29 8.64 1.91
Malta 1.01 2.3 3.31 2.87 0.3

Source: [50].

The Ionian Islands have a wider range, from 72.1 to 229.3, reflecting a higher variability
in seasonal rates. The average is 154.27, with a remarkable standard deviation of 57.23,
suggesting a significant dispersion around the average.

Crete, with a seasonality rate ranging from 68.53 to 115.65, shows a more moderate
variability than the Ionian Islands. The average is 95.07, with a relatively lower standard
deviation of 18.46, indicating a relatively more stable pattern of tourist demand. The
seasonality rate in the Southern Aegean Sea extends from 106.55 to 204.06, showing a
substantial range. The average is 154.75, with a standard deviation of 28.68, showing
considerable variability in seasonal patterns of tourism.

The seasonality rate of Sardinia varies from 40.51 to 53.55, showing a narrower range
than other destinations. The average is 45.85, and the standard deviation is relatively low
at 4.12, indicating a more consistent pattern in tourism demand. Sicily has the smallest
seasonal range, from 7.92 to 11.09. The average is 9.32, and the standard deviation is 0.94,
suggesting a relatively stable and predictable seasonal pattern of tourist overnights.

The Balearic Islands show moderate variability with a seasonality rate between 27.63
and 59.14. The average is 45.87, and the standard deviation is 9.95, indicating a discernible
spread around the average. Cyprus and Malta, with seasonality rates ranging from 6.24 to
11.29 and 2.3 to 3.31, respectively, show relatively low variability.

The average seasonality rates for Cyprus and Malta are 8.64 and 2.87, with standard
deviations of 1.91 and 0.3, respectively. Table 5 shows a statistical description of the
seasonality index (I) intensity.

Table 5. Statistic description of the intensity of seasonality (I) (calculated on overnights 2008–2018).

Islands Group Range Minimum Maximum Mean Std. Dev.

Northern Aegean 102,983.00 306,655.00 409,638.00 375,707.36 36,041.02
Ionian Islands 594,041.00 1,704,161.00 2,298,202.00 1,942,725.82 205,080.69
Crete 1,377,470.00 3,426,895.00 4,804,365.00 4,127,184.09 514,071.65
Southern Aegean Sea 1,208,411.00 3,442,719.00 4,651,130.00 4,006,458.91 382,495.93
Sardinia 845,236.00 2,973,776.00 3,819,012.00 3,418,956.27 286,873.04
Sicily 255,243.00 2,422,458.00 2,677,701.00 2,562,930.91 79,657.09
Balearic Islands 2,324,255.00 8,373,404.00 10,697,659.00 10,105,043.45 745,234.80
Cyprus 542,734.00 1,746,548.00 2,289,282.00 2,062,482.64 167,857.73
Malta Islands 105,508.00 641,418.00 746,926.00 694,305.27 37,394.75

Source: [50].

The Northern Aegean Islands have a seasonal intensity from 102,983.00 to 409,638.00,
with an average of 375,707.36 and a standard deviation of 36,041.02. Maximum and
minimum overnight stays in a year differ significantly, with a noticeable deviation from
the average. Moving towards the Ionian Islands, the intensity of seasonality shows a
wider range, from 594,041.00 to 2,298,202.00, reflecting substantial variability in maximum–
minimum nights. The average intensity is 1,942,725.82, but a significant standard deviation
of 205,080.69 indicates a considerable variation between the averages.

Crete has a seasonal intensity ranging from 1,377,470.00 to 4.804.365,00, with an
average of 4,127,184.09 and a standard deviation of 514,071.65.
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Significant variables influence accommodation patterns, emphasising the dynamic
nature of tourist overnights, as indicated by the substantial range and standard deviation.

In the Southern Aegean, the intensity of seasonality varies from 1,208,411.00 to
4,651,130.00, with an average of 4,006,458.91 and a standard deviation of 382,495.93. The
difference between maximum and minimum nights has considerable variability, showing
seasonal fluctuations in tourism.

The seasonal intensity of Sardinia ranges from 845,236.00 to 3,819,012.00, with an aver-
age of 3,418,956.27 and a standard deviation of 286,873.04. The narrower range, compared
with other destinations, suggests a more consistent pattern in the variation of overnight
stays throughout the year.

With a seasonal intensity ranging from 255,243.00 to 2,677,701.00, Sicily detonates a
relatively stable trend between maximum and minimum nights, with less variability than
other islands.

The Balearic Islands reach a wide range of seasonal intensity, from 2,324,255.00 to
10,697,659.00. The average is 10,105,043.45, with a substantial standard deviation of
745,234.80, suggesting a significant dispersion around the average and highlighting the
marked seasonal variations in overnight stays.

Moving on to Cyprus, the intensity of seasonality varies from 542,734.00 to 2,289,282.00,
with an average of 2,062,482.64 and a standard deviation of 167,857.73. Cyprus has a
moderate variability between maximum and minimum nights, underlining the seasonal
nature of tourist overnights. Finally, the intensity of Malta’s seasonality varies from
105,508.00 to 746,926.00, with an average of 694,305.27 and a standard deviation of 37,394.75.
The narrower range and the lower standard deviation suggest a more consistent pattern in
the variation of overnight stays.

Regarding the Seasonal Peak Factor index (Table 6), which indicates the distance
between the maximum and the average peak, the temporal analysis from 2010 to 2018
reveals significant variability in some islands.

Table 6. Statistic description of Seasonal Peak Factor (S′) (calculated on overnights 2008–2018).

Islands Group Range Minimum Maximum Mean Std. Dev.

Northern Aegean 0.45 2.66 3.11 2.94 0.14
Ionian Islands 0.32 2.71 3.03 2.89 0.11
Crete 0.36 2.33 2.69 2.55 0.12
Southern Aegean Sea 0.44 2.5 2.94 2.76 0.15
Sardinia 0.39 3.14 3.53 3.4 0.12
Sicily 0.19 2.35 2.54 2,42 0.06
Balearic Islands 0.25 2.19 2.44 2.31 0.08
Cyprus 0.22 1.81 2.03 1.93 0.06
Malta Islands 0.3 1.38 1.68 1.54 0.1

Source: [50].

For the Northern Aegean, the Seasonal Peak Factor ranges indicate a substantial
variation in the magnitude of seasonal peaks, with a consistent and high average demand
during peak months. Moving to the Ionian Islands, the Seasonal Peak Factor showcases
a similar pattern with a mean of 2.89 and a slightly lower standard deviation of 0.11,
suggesting a relatively stable intensity of seasonal peaks, highlighting the consistency in
demand patterns.

Crete exhibits a Seasonal Peak Factor ranging from 0.36 to 2.69, with a mean of 2.55
and a standard deviation of 0.12. The moderate variability and a slightly lower mean
compared with the Northern Aegean and Ionian Islands suggest a nuanced pattern of
seasonal intensity on this island.

The Southern Aegean Sea displays a comparable intensity of seasonal peaks to the
Ionian Islands, with a slightly lower mean and slightly higher variability.

Sardinia’s Seasonal Peak Factor indicates a considerable fluctuation in seasonal peaks,
with notably high average demand during peak months.
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Sicily showcases a Seasonal Peak Factor ranging from 0.19 to 2.54, with a mean of 2.42
and a standard deviation of 0.06. While exhibiting a lower mean, Sicily demonstrates a
stable and consistent pattern in the intensity of seasonal peaks.

The Balearic Islands suggest a moderate and stable intensity of seasonal peaks, con-
tributing to a more predictable tourist demand pattern. Moving to Cyprus, the Seasonal
Peak Factor ranges from 0.22 to 2.03, with a mean of 1.93 and a standard deviation of
0.06. Cyprus demonstrates a relatively stable intensity of seasonal peaks, with a consistent
average demand during peak months. Malta’s Seasonal Peak Factor ranges indicate a
moderate and stable pattern in the intensity of seasonal peaks, indicative of a consistent
demand profile throughout the year.

The maximum utilization constrained by seasonality (MUS) from 2008 to 2018 (Table 7)
aids in comprehending the extent to which these islands encounter constraints arising from
seasonal variations, encompassing weather, tourism, and economic activities.

Table 7. Statistic description of MUS (calculated on overnights 2008–2018).

Islands Group Range Minimum Maximum Mean Std. Dev.

Northern Aegean 5.42 32.17 37.59 34.14 1.66
Ionian Islands 3.95 32.98 36.93 34.63 1.36
Crete 5.73 37.15 42.88 39.36 1.9
Southern Aegean Sea 6.02 33.99 40.01 36.27 2
Sardinia 3.54 28.34 31.88 29.46 1.07
Sicily 3.19 39.43 42.62 41.37 0.93
Balearic Islands 4.68 40.97 45.65 43.26 1.57
Cyprus 6 49.31 55.31 51.77 1.7
Malta Islands 12.77 59.48 72.25 65.37 4.12

Source: [50].

Beginning with the Northern Aegean, the MUS index ranges from 5.42 to 37.59,
with a mean of 34.14 and a standard deviation of 1.66. It has a considerable range in
maximum utilisation, showcasing the destination’s capacity to handle varying demand
levels throughout the seasons.

Moving to the Ionian Islands, the MUS index suggests a robust capacity to manage
seasonality with consistent and high maximum utilisation levels.

Crete exhibits an MUS index ranging from 5.73 to 42.88, with a mean of 39.36 and a
standard deviation of 1.90, indicating a relatively high and consistent capacity to accommo-
date peak demands, reflecting the island’s adaptability to seasonality constraints.

In the Southern Aegean Sea, the MUS index varies from 6.02 to 40.01, with a mean of
36.27 and a standard deviation of 2.00. This region displays a notable capacity to handle
varying levels of demand, with a consistent and relatively high maximum utilisation
constrained by seasonality.

Sardinia’s MUS index suggests a stable and efficient capacity to manage peak demands,
with a relatively lower maximum utilisation than other destinations.

Sicily showcases an MUS index of 3.19 to 42.62, indicating a high and consistent
capacity to accommodate peak demands and the destination’s adaptability to seasonality
constraints.

The Balearic Islands exhibit an MUS index of 4.68 to 45.65, with a mean of 43.26 and a
standard deviation of 1.57, which indicates a robust capacity to handle varying demand
levels, with consistent and high levels of maximum utilisation constrained by seasonality.
Cyprus demonstrates a high and consistent capacity to handle peak demands, reflecting its
adaptability to seasonality constraints. Malta’s MUS index shows a very high average value,
showing that tourism infrastructure, even compared with all other islands, is overused in
high season.
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6. Discussion

The analysis of seasonality and its impact on various Mediterranean islands unveils
distinct patterns and challenges, necessitating tailored policy considerations for each region.
The Northern and Southern Aegean Sea and Ionian islands record a marked seasonal
variation in tourist overnights and experience a remarkable peak (S) during the peak
months, emphasising the mono-seasonality in their tourism patterns. This result is coherent
with [42].

The island of Crete has a moderate seasonality index with a significant increase during
the peak months.

Large islands such as Sardinia and Sicily have a more pronounced seasonality index,
contributing to a higher degree of seasonality than other Mediterranean destinations. Also,
the Balearic Islands, Cyprus, and Malta have similar trends. In all the Mediterranean
islands, the seasonal intensity (I) and the peak seasonal factor (S′) reveal varying degrees
of fluctuation in tourist overnights. Islands generally experience greater intensity during
peak months, reflecting the influence of seasonality on tourism patterns.

While there are nuanced differences, all island groups show a steady trend of greater
intensity during peak seasons, emphasising the dependence on periods of high demand
for their tourist economies. However, some islands, such as Sardinia and Crete, show
increased seasonal intensity, indicating a more pronounced fluctuation in tourist demand
during peak periods. By contrast, others, such as Cyprus, offer a more moderate intensity,
reflecting a relatively more fluid distribution of visitors throughout the year.

Regarding maximum usage constrained by seasonality (MUS), Crete, the Southern
Aegean Islands, and Cyprus show high MUS indices, suggesting a robust ability to effi-
ciently use resources during peak seasons, reflecting well-adapted tourist infrastructure.
The Islands with a moderate MUS (Northern Aegean, Ionian Islands, Sardinia, Sicily,
Balearic Islands, and Malta) indicate an efficient use of resources. Although their capacity
seems slightly lower than that of high MUS islands, they demonstrate a balanced approach
to managing different demand levels.

The results show that the Mediterranean islands have different seasonality patterns,
intensities, seasonality peak factors, and maximum use levels bound by seasonality. The
variations reflect each destination’s unique characteristics, adaptability, and tourist infras-
tructure. Islands such as Crete, the Southern Aegean, and Cyprus show strong capacity
and adaptability, while others, such as Malta, show high seasonal intensity. This result is
consistent with Ferrante et al. [5] who state that seasonality patterns differ from country to
country concerning the tourism practices of residents and non-residents.

To mitigate seasonal challenges, the Ionian Islands can diversify their attractions by
promoting off-season events; investment in infrastructure and accommodation should align
with peak-season demand while avoiding overcapacity during low-season periods. The
Northern Aegean Islands could incentivise shoulder-season visits through promotions,
discounts, and cultural events, exploiting the advantages of being in the archipelagos and
thus developing a hub and spoke transport model (see [49], for an example), while for Crete,
investing in initiatives to extend the tourism season is imperative. Leveraging Crete’s rich
cultural heritage can attract tourists interested in historical and archaeological experiences
year-round.

In response to high seasonality intensity, the Southern Aegean Islands can implement
sustainable tourism practices to protect the environment. Developing infrastructure and
transportation options for peak-season tourist overnights is crucial for a smooth travel
experience. Stimulating year-round attractions, such as water sports, cultural events, and
hiking trails, are essential for the Balearic Islands, providing activities that complement
traditional sun and sand tourism as specified by Alcover et al. [51].

Optimising infrastructure use to avoid overcapacity during peak seasons and improv-
ing overall visitor satisfaction should be a priority. Exploring opportunities for cruise
tourism during the off-season can provide unique island-hopping experiences. The Malta
Islands can maintain sustainable growth by focusing on eco-friendly tourism practices and
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minimising environmental impacts. Attracting adventure seekers and nature enthusiasts
during the off-season through activities like hiking, birdwatching, and stargazing is a
viable strategy.

The seasonality and intensity of seasonality measurements in each island group can
help maximise the benefits of tourism while minimising its negative impacts.

Sustainable development, tourist product diversification, and planning are critical
components for the long-term success of Mediterranean island tourism.

7. Policy Implications

Seasonality and its ramifications for various Mediterranean islands unveil distinctive
patterns and multifaceted challenges (EUROISLANDS, Interim Report 2013). Beyond the
conventional concerns outlined in the literature—such as the strain on services, infrastruc-
ture, and the delicate balance between resident and tourist use—the positive dimensions of
seasonality become evident when viewed through the lens of environmental and sociocul-
tural considerations [32].

The intensity of seasonality intricately ties to a destination’s sustainability and socio-
economic well-being. This connection becomes particularly pronounced when a destination
predominantly depends on a specific type of tourism, leading to a more confined range in
average tourist overnights.

Even considering the limitations of this study, linked to the availability of data, the
subjective choice of indicators, and the field of observation, the analysis of the dynamics
of tourist seasonality over the period 2008–2018 has direct implications for the economic
landscape of the islands studied. The marked seasonality observed in tourist demand
significantly affects the island’s GDP, with peak months driving substantial economic
activity. Policymakers can use this information to formulate targeted strategies for economic
diversification and sustainable growth beyond the tourism sector.

The employment sector [52], closely linked to tourism, is subject to significant fluc-
tuations in peak and off-season seasons [51]. Policymakers may consider implementing
policies to address seasonal unemployment by promoting alternative employment opportu-
nities during off-season tourism. Investing in vocational training programmes to improve
the adaptability of the workforce could help create more stable employment patterns [53].

8. Conclusions

The cyclical nature of tourist demand also influences population dynamics, leading to
temporary migrations during peak seasons for job opportunities. Policymakers can use
strategies to manage and balance population growth and mobility, ensuring the sustainable
development of local communities. Key policy recommendations include diversification,
identity building, sustainability, economic growth with local support, and the delicate
balance of growth with community welfare [54,55].

By strategically addressing diversification, identity strengthening, sustainability, eco-
nomic growth with local support, and the delicate balance of community growth and
well-being, the Mediterranean islands can arrange a way for a resilient, sustainable, and
harmonious tourism industry to respect and preserve each destination’s unique identity
and heritage. Considering the results of this article and the policy implications for sus-
tainability and seasonality, future studies could compare the regional seasonality data and
broader national data of the countries to which these regions belong. This comparison
would provide a clearer understanding of the regional impact of seasonality in the wider
national context, potentially revealing significant disparities or trends.

9. Patents

Patents have resulted from the work reported in this manuscript.
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