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Abstract: Heat waves represents a major concern for the tourism industry in the Mediterranean area. Therefore,
it is necessary to deepen the study of the influence of high temperatures and their effects on tourist behavior.
This research aims to develop a structural model that allows measuring how heat waves affect the behavior of
external tourist demand in coastal destinations. The results are useful for the design by tourist destinations of
adaptation measures to climate change. The proposed hypotheses have been contrasted using non-linear
structural equations (SEM), estimated with data from the National Institute of Statistics on external demand in
Spain. The results confirm lower tourist flows with the increase in high temperatures to the coasts of the
Spanish Mediterranean area from traditional source markets, such as the United Kingdom. Furthermore, the
tourist flow to the Balearic Islands decreases with high temperatures.

Keywords: heat waves; climate change; tourists’ behavior; tourist flows; structural equation
modeling (SEM)

1. Introduction

The Mediterranean is one of the regions with the highest incidence of high-impact weather
events (heat waves, droughts, floods and heavy precipitation) resulting from climate change [1].

In southern Europe, heat waves have increased both in the number of days of duration and
average intensity [2], as has occurred in the summer of 2022 in Spain, Greece or Italy with record
temperatures not seen since records have been kept [3]. Climate models predict an increase in this
extreme climate phenomenon in the coming decades [4,5]. with warming for the Mediterranean area
20% faster than in the rest of the world [6].

This may lead to climate vulnerability in large coastal areas of Spain, which are oriented towards
sun and beach tourism due to mild climatic conditions and significant socio-economic impacts. In
Spain, the tourism sector's contribution to GDP reached 13.5% [7].

However, in this scenario, heat waves are beginning to influence tourists' future intentions as
they consider not choosing certain areas of southern Europe as holiday destinations in favor of other
less-hot places [8], choosing destinations that offer greater thermal comfort and the ability to engage
in outdoor recreational activities without high temperatures [9]. In the case of periodic heat waves,
this also leads to an adjustment in the length of stay [8]. Thus, high temperatures are already a
determining factor for travel intentions, travel planning, and destination behavior of tourist demand.

As climate change becomes more evident, the influence of extreme weather events on the
tourism sector has become a growing field of academic research, both from the supply and demand
side [10-12]. Thus, there is still a need to expand knowledge on tourists' resilience to climatic
conditions in visited tourism destinations and their behavioral responses.

With the aim of providing more knowledge on the influence of climate change on tourism
demand for sun and beach, this paper proposes, estimates, and verifies through structural equation
modeling (SEM), a nonlinear statistical model on the direct and moderating effect of heat waves on
the behavioral response of external demand for sun and beach when configuring the trip.

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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This study proposes and verifies a model for two chronological periods, with and without heat
waves, in July, the high summer season. The purpose is to determine whether variations in extreme
weather conditions, such as heat waves, affect demand behavior differently within the same tourism
system.

The empirical analysis has been estimated using data from the Statistics on Tourist Movements
at Borders of the National Statistics Institute (NSI) on foreign tourist demand to Spain. The data from
the four issuing countries with the highest tourist inflows to coastal areas in the summer season were
used. The climatic series provided by the Weather Spanis State Agency (WSSA) were used to analyze
heat waves.

Based on the protective motivation theory (PMT) orientation, enunciated by [13], and applied to
tourism demand in other studies to explain individual motivations in response to hazards [14], those
variables in the Statistics on Tourist Movements at Borders questionnaire that are considered to
influence tourists' trip planning as a precautionary response to high temperatures, have been
identified.

This study provides more information on the influence of heat waves on the behavioral decisions
of international visitors as adaptation and prevention strategies to obtain greater climatic comfort in
tourist destinations. Thus, the study results show decreased overnight stays or tourist flow to specific
destinations during high temperatures.

Establishing crisis scenarios, such as extreme weather events associated with episodes of
abnormally high temperatures and their effects on tourist behavior, will allow a more precise
understanding of their tourist experience and future behavioral intentions (their loyalty to the
destination). It also provides sun and beach destinations with information to carry out climate change
adaptation measures aimed at their resilience and competitiveness [15].

After this introduction, in part 2 the conceptual foundations of the theoretical framework and
hypotheses of the built model are presented, in part 3, methodology approach is described to present
results in part 4. Discussion is done in part 5 and conclusions presented in part 6.

2. Conceptual Framework

Next, the conceptual foundations of the theoretical framework of the influence of climate change
on the tourism sector are reviewed, specifically for sun and beach destinations. The different factors
influencing the behavior of foreign tourists visiting Spain's coasts will also be addressed, focusing on
the variables of the survey of tourist movements at the border (Statistics on Tourist Movements at
Borders) explored in the proposed model.

2.1. Climate Change and Sun and Beach Destinations

The climate of the Spanish Mediterranean coast, with mild temperatures, is one of its great
tourist attractions. However, it is already being modified by the effects of global warming [16], which
could affect the flow of tourists and the competitiveness of destinations [17].

Climate change impacts include rising average sea levels and sea temperatures that directly
influence the ecosystems of coastal destinations, such as the loss of sandy beaches.

The intensity of extreme phenomena caused by climate change is also manifested in droughts,
which are directly related to the availability of water resources in tourist destinations and the
behavior of their tourist demand. Thus, the availability of water conditions the activities to be carried
out in the destination [18] or access to services in the accommodation, such as swimming pools.

2.1.1. Special Reference to Heat Waves

Although heat waves do not have a single definition, their characteristics involve temporary
periods of unusually high, above-average temperatures lasting more than three days in specific areas
[19].

In this study, we will take as a reference the definition given by the Weather Spanis State Agency
[20], which considers a heat wave to be an episode of at least three consecutive days in which at least
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10 % of the meteorological stations in Spain record maximum temperatures above the 95 % percentile
of their daily maximum temperature series for July and August in the period 1971-2000.

In the Mediterranean area, heat waves are occurring more and more frequently with increases
in both daytime and night-time temperatures, giving rise to "tropical nights" (temperatures above
20°C) with effects on the tourism sector. Coastal destinations will be increasingly hotter in summer,
leading to increased climatic discomfort [21]. Therefore, adaptation and resilience measures are
already necessary for "sun and beach" oriented tourist destinations [22].

Due to climate change in Spain, a significant increase in warm days and nights is expected in the
Mediterranean coastal tourist areas. On the Spanish Mediterranean coast, projections for the period
2071-2100 place the annual temperature increase between four °C and six °C and longer duration of
heat waves, which, together with high relative humidity values, will lead to a decrease in climatic
comfort in these areas [20].

As of the date of this study, the most notable heat wave of those recorded in the Peninsula and
the Balearic Islands was that of the summer of 2022. It was important for its long duration, 18 days in
July, extension (44 provinces of the Spanish territory), and intensity with a heat wave anomaly of 4.5
°C [20].

Figures 1 and 2 show the maximum temperatures of the wave recorded on 14 July.
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Figure 1. Maximum temperature in the Peninsula and Balearic Islands (°C) on 14 July 2022. Source:
Weather Spanis State Agency [20].
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Figure 2. Maximum temperature in the Canary Islands (°C) on 14 July 2022. Source: Weather Spanis
State Agency [20].
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2.2. Impact of Heat Waves on Tourist Behavior

Climatic changes, such as rising temperatures, can lead to intense heat waves that reduce the
comfort of tourists [23]. These climatic conditions can influence visitors' behavior before and during
the trip [24] and their future behavior, making them less likely to revisit the destination [25].

Among the behavioral decisions prior to making the trip, those related to the choice of
destination stand out, with temperature being the most highly valued aspect [26,27]. This is the case
in many northern European countries, which are the primary source of tourist flows to warmer
destinations, such as the Mediterranean region, where temperature is an essential factor of attraction
[28].

The analysis of the impact of heatwaves on demand confirms changes in tourist flows and
revisits intentions associated with the tourist's socio-demographic profile, travel experience, and the
climatic conditions of their place of origin as determining factors in the choice of destination and their
perception of climatic comfort [29]. In this sense, tourists' different expectations and reactions to the
climate of a destination according to the climatic conditions are related to those of their usual
residence [26]. The relationships between climate variability and demand have also been analyzed in
terms of the different main motivations and experiences into which they can be segmented [30]. Thus,
the perception of climatic comfort in the destination is different for each typology of tourists, as is the
case for sun and beach [31].

In this line, the comparison of tourism demand segments by activity and their influence on the
choice of destination derived from the weather conditions to carry them out has been studied [32,33].

In the case of heat waves, their influence on the frequency of outdoor activities and the
assessment of destination choice is confirmed [34,35]. Thus, weather shapes tourism activities by
conditioning the schedules of activities to be carried out or tourist itineraries [36]. In the case of
adverse weather conditions, tourists are inhibited in the consumption of tourist activities and
movements [37], conditioning the tourist experience and influencing the length of stay in the
destination [38], shortening the number of overnight stays [39].

The study on the evolution of visits to destinations that increase their heating level confirms
scenarios with fewer overnight stays for several Spanish regions, including the Balearic Islands,
Andalusia, and Catalonia. Spain will be one of the Mediterranean countries (after Cyprus, Greece,
and Portugal) that will lose the most tourist flow [40].

Goods and services purchased by tourists at the destination and in the accommodation during
extreme weather events can decrease supply and quality. This harms the value of the tourist
experience and future intentions towards destinations and contracted accommodation [41].
Therefore, weather conditions are essential to memorable tourism experiences [42].

Even the segmentation of risk perception, derived from extreme weather events, is confirmed
depending on the tourist experience in the destination [43].

The following hypotheses have been formulated based on the theoretical foundations set out in
the literature:

Hypothesis 1 (H1). Heat waves influence tourist flows according to their country of residence.

Hypothesis 2 (H2). The country of residence of the tourist demand influences the choice of
destination.

Hypothesis 3 (H3). Heat waves influence the choice of destination.

Hypothesis 4 (H4). The destination influences the type of accommodation contracted.

Hypothesis 5 (H5). Heat waves influence the type of accommodation contracted.

Hypothesis 6 (H6). The destination influences the number of overnight stays.

Hypothesis 7 (H7). Heat waves have an impact on the number of overnight stays.

2.3. Moderating Effect of Heat Waves

Heat waves are understood as a risk-conditioning factor that can modify tourist behaviour [44].
It is also a variable with significant influence on tourist destinations that entails the need for measures
to adapt to climate change [45]. This study incorporates "heat wave" as a moderating variable in the
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relationships between the four variables of the model for two chronological periods in July 2022 with
a heat wave and 2023 with only one heat wave. In this regard, the following hypotheses are proposed:

Hypothesis 8 (H8). Heat waves play a moderating role in the relationship between tourists'
country of residence and destination choice.

Hypothesis 9 (H9). Heat waves play a moderating role in the relationship between the choice of
destination and type of accommodation hired.

Hypothesis 10 (H10). Heat waves play a moderating role in the relationship between the
destination and the number of overnight stays.

2.4. Proposed Conceptual Model

Derived from the above theoretical analysis and based on the posited hypotheses, the following
conceptual model is proposed with the specific relationships and effects shown in Figure 3. The
model is composed of 5 variables: tourists' country of residence, tourist destination visited, number
of overnight stays, type of accommodation used and heat waves. Hypothetical relationships are
established between the four variables relating to country of residence, destination visited, overnight
stays, accommodation type and heat waves.

The variables described above are composed of different indicators. The country of residence
variable is made up of 4 indicators: Germany, France, the Netherlands, United Kingdom. The tourist
destination variable has four other indicators (Balearic Islands, Catalonia, Andalusia and the Canary
Islands). 5 indicators make up the overnight stay’s variable (1 night, 2 to 3 nights, 4 to 7 nights, 8 to
15 nights, and more than 15 nights) and three indicators for the type of accommodation divided
between hotels, other market accommodation, such as tourist flats and rural houses, and those that
do not belong to any of the two previous categories (owned accommodation). Finally, heat wave is
made up of a single indicator. A total of 17 indicator variables are included in the proposed model.

Figure 3. Proposed model. Source: Own elaboration.

3. Methodology

3.1. Study Area

The Spanish coastline extends over 4,830 kilometers on the Spanish mainland and 3,049
kilometers outside the mainland, including the Balearic and Canary Islands [46].

Currently, the beaches of the Mediterranean coast and the Canary Islands are a major
international sun and beach tourist destinations, making Spain the leading country in terms of
volume of arrivals with this travel motivation. The leading Autonomous Communities receiving this
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tourist flow are mostly coastal: Catalonia, Andalusia, Valencia, the Balearic Islands, and the Canary
Islands [47].

3.2. Data

The data analyzed for the estimation of the model and its hypotheses come from the Statistical
Survey of tourist movements at the border (Statistics on Tourist Movements at Borders,
https://www.ine.es), which analyses external demand to Spain, carried out by the National Statistics
Institute (NSI). These statistics aim to determine the monthly number of non-resident visitors and
their access routes. It also collects the main characteristics of the trips made (access route, main
destination, country of residence, reason for the trip, and form of trip organization) [48].

We have used the data from the variables in the questionnaire which, following a review of the
literature, are considered to be most likely to be influenced by the heatwave in the organization of
the tourist's trip (main destination, country of residence, accommodation and overnight stays) and
whose primary motivation is leisure.

For the analysis of the countries of origin, the four central countries of origin in terms of the
number of international tourists (United Kingdom, France, Germany, and the Netherlands) in July
2022 and 2023 have been selected to simplify the proposed model. The data analysis focuses on July
as the peak tourist season and potential candidate visitors for coastal tourism.

As for the destinations visited, four of the leading Autonomous Communities of destinations for
international demand have also been selected for the periods analyzed: Balearic Islands, Catalonia,
Andalusia, and the Canary Islands.

The questionnaire establishes three typologies to collect information on the accommodation
type: hotels and similar, other market accommodation (such as tourist flat rentals), and non-market
accommodation [49].

The Weather Spanis State Agency (WSSA) climatic series has been used to obtain data on heat
waves and applied to two chronological scenarios with different temperature magnitudes. July 2022,
the hottest month since WSSA data has been available, and July 2023, with hardly any heatwave
episodes [20].

The sample size is n= 6556. Of these, 3363 surveys were conducted during July 2023 and 2893
during July 2022. Table 1 reflects their characteristics.

Table 1. Characteristics of the sample. Source: National Statistics Institute (2015). [49].

Type of survey Continuous on a quarterly basis.
Population Non-residents in Spain who enter or leave Spain, whether or not they have
scope stayed overnight.
Area The entire national territory.
Refer.ence Monthly.
period
Data collection Interviews.

3.3. Data Analysis

This research aims to show the causal relationships between the following four latent variables:
tourist destination, number of overnight stays, type of accommodation, and country of origin,
estimated using structural equation modeling (SEM).

The use of structural equations as a methodology is justified by the exploratory nature of this
research, as it allows for analysis of the relationships between latent variables (theoretical concepts)
and indicators (empirical concepts) related by hypotheses in prediction-oriented research [50]. Thus,
in social sciences, such as marketing or management, it is a suitable tool for finding causal
relationships between concepts using indicators [51] due to its ability to address problematic
modeling issues, such as non-normal distribution, which often occur in the field of social sciences
[52].
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In the area of tourism, empirical studies have also been conducted that analyze the causal
relationships between various tourist behavioral factors using structural equations [53-55].

The statistical software WarpPLS 8.0 [56] was used to estimate nonlinear effects to test the full
range of relationships between factors, allowing a closer approximation to reality. Parameter values
were obtained by bootstrap [57] with 100 samples of a size equal to the sample size n=6556.

Their choice to estimate the proposed model was based on four main reasons: fit with the
explorative nature of our model [58], the ability to analyze complex models with predictive accuracy,
not requiring large samples due to the minimal requirements of PLS for sample size, and low
demands, compared to other techniques, with respect to multinormality of the data [59,60].

3.4. Model Estimation and Fit Indices

The reliability and validity of the factors considered were first tested to verify the measurement
model's quality. The structural model was then estimated to test the hypotheses.

Table 2 shows a summary of the values obtained together with the values of the indicators
generally accepted in the literature. To assess the adequacy of the theoretical model in relation to the
data collected in the study sample, the overall fit of the total theoretical model was analysed by
assessing the following fit indices.

Table 2. Model fit and quality indices. Source: The authors' process data using WarpPLS 8.0.

Index Value Value Interpretation
. APC=0.087,
Average path coefficient (APC) P<0.001
ARS=0.053,
Average R-squared (ARS) P<0.001
. AARS=0.053,
Average adjusted R-squared (AARS) P<0.001
Average block VIF (AVIF) AVIF=2,681 Acceptable if <= 5, ideally <= 3.3
Average full collinearity VIF (AFVIF) AFVIF=6.296 Acceptable if <=5, ideally <= 3.3
11 >= 0.1, i = (.25,
TenenhausGoF (GoF) GoF=0.201 Small >= 0.1, medium >= 025
large >=0.36
Sympson's paradox ratio (SPR) SPR=0.900 Acceptable if >=0.7, ideally = 1
R-squared contribution ratio (RSCR) RSCR=1,000 Acceptable if >= 0.9, ideally = 1
Statistical suppression ratio (SSR) SSR=1,000 Acceptable if >=0.7
Nonlinear bivariate causality direction 3 e
ratio (NLBCDR) NLBCDR=1.000 Acceptable if >= 0.7
4. Results

4.1. Structural Models and Hypotheses Testing

To examine the overall fit of the proposed models, different criteria, such as the coefficient of
determination (R?) were considered [61]. From the R? values of the four endogenous variables of the
model (country of residence, tourist destination, number of overnight stays, and type of
accommodation) with the heat wave, the amount of variation in the latent constructs can be indicated
[58,60].

The values for R? range from 0 to 1, and the higher the values the better the prediction [51].
Values for R? of 0.27, 0.13, and 0.02 in PLS-SEM would imply substantial, moderate, and weak levels
of variation, respectively [62]. Although values for R? of 0.10 are considered satisfactory [63].

The results obtained for the proposed structural model are presented graphically in Figure 3.
The R? values were low (<0.10) for all the latent variables: country of origin (0.00), tourist destination
(0.02), number of overnight stays (0.08), and type of accommodation (0.010). The coefficient of
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determination (R?) for the country of origin with a value of 0.00 indicates that there is no impact of
the variable country of origin on the chosen tourist destination.

In the case of the tourist destination, with a value of 0.02, it indicates that the predictor variable
"country of origin" explains 2% of the behavior of this factor. For the number of overnight stays, the
coefficient of determination (R?) is 0.08, so the destination's impact is 8% on the behaviour of this
factor. Finally, for the type of accommodation, the coefficient of determination (R?) is 0.010, so the
impact of the destination on the behavior of this factor is shallow.

According to the results for the structural model (Figure 4) of the ten hypotheses put forward,
six have been supported as they are accepted with a confidence level above 95%, p<0.05. Next (Table
3), the results for each hypothesis are presented:

Table 3. Assessment of the hypotheses.

H1 Heat wave — Origin (3 =0.03, p=0.01). Confirmed hypothesis.
H2 Origin — Destiny ( = 0.13, p<0.01), Confirmed hypothesis.
H3 Heat wave — Destiny (3 = 0.07, p<0.01). Confirmed hypothesis.
H4 Destiny — Lodgment ($ =0. 31, p <0.01) Confirmed hypothesis.
H5 Heat wave — Lodgment (=-0.00, p=0.36) Unconfirmed hypothesis.
H6 Destiny — Stayleng (8 = 0.26, p <0.01) Confirmed hypothesis.
H7 Heat wave — Stayleng (= 0.02, p=0.11) Unconfirmed hypothesis.
H8 Heat wave — (Origin — Destiny) (= 0.00, p=0.36) Unconfirmed hypothesis.
H9 Heat wave — (Destiny — Lodgment) (3 = 0.01, p=0.14) Unconfirmed hypothesis.
H10 Heat wave — (Destiny — Stayleng) (p=-0.03, p<0.01) Confirmed hypothesis.

Hypothesis 5 (H5) (8= -0.00, p=0.36) and hypothesis 7 (H7) (8= 0.02, p=0.11)have not been
confirmed at the 95% confidence level, being slightly lower. Therefore, it indicates that heat waves
do not significantly affect the type of accommodation hired (H5) or the number of overnight stays in
the destination (H7).

Hypotheses 8 (H8) (3= 0.00, p=0.36) and hypothesis 9 (H9) ( = 0.01, p=0.14) concerning the
moderating influence of heatwave between country of origin and destination (H8) and between
destination and accommodation (H9), have also not been accepted at the 95 % confidence level. The
absence or presence of heat waves does not significantly affect the relationship between the country
of origin and the tourist destination visited (HS8), nor the relationship between the tourist destination
chosen and the type of accommodation booked (H9). The rest of the proposed hypotheses have been
accepted (p<0.05).

o Lodgemen
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Figure 4. Model results specifying the coefficients of determination. Source: The authors process data
using WarpPLS 8.0.

Next, the values and signs resulting from the estimations of the coefficients of the structural
equations that would explain the nonlinear relationships of the direct and moderating effects of the
different latent variables present in the model are interpreted. Through this analysis, the theoretical
hypotheses of the structural equation model that have been confirmed are tested.

Hypothesis 1 (H1) confirms the positive influence relationship between the heat wave and the
tourists' country of origin (3 = 0.03, p=0.01). Although the overall influence is positive, the United
Kingdom indicator has a negative value (w=-0.672). The number of tourists from the United Kingdom
is lower during the heatwave.

It is also observed that the relationship between destination choice is positively influenced by
country of origin (8 = 0.13, p<0.01), which supports hypothesis 2 (H2).

For hypothesis 3 (H3) the influence is positive between the heat wave and the chosen tourist
destination ( =0.07, p<0.01). The indicator for the Balearic Islands has a negative value (W=-0.964).
The tourist flow to the Balearic Islands decreases with high temperatures.

In both hypothesis 4 (H4) and hypothesis 6 (H6), the relationship is positive for the coefficient
values (3=0. 31, p <0.01) and (3 = 0.26, p <0.01) respectively. Thus hypothesis 4 (H4), shows that the
most chosen tourist destinations lead to an increase in the hiring of certain types of accommodation
by tourists. However, the indicator for hotel establishments shows a negative value (W=-0.964).
Hypothesis 6 (H6) indicates that the greater concentration of tourist flow towards specific
destinations increases the number of overnight stays.

The moderating influence of the heat wave on the relationship between destination and
overnight stays is negative (H10) and confirms that heat waves cause overnight stays to decrease (3=
-0.03, p<0.01) so that the length of stay is higher for the period when there are no extreme
temperatures.

5. Discussion

The results confirm that the influence of heat waves in the countries of origin is primarily
positive (H1). Therefore foreign demand for Spain continues to value the climate of the
Mediterranean coast, even if temperatures are extreme. It is not confirmed that the absence or
presence of high temperatures has a significant influence on the market of origin when choosing the
destination (HS8). This is demonstrated by the tourist inflow data for 2023 with a higher annual
increase of foreign visitors after the heat waves of the summer of 2022 [47].

However, there is already a decrease in tourism flows to Spain from the largest source market,
the UK, during heat waves (H1). This result is in line with research on European demand preferences
towards more temperate destinations outside the Mediterranean area [8].

Associated with the above, the direct relationship between heat waves and the tourist
destination chosen for summer holidays is also demonstrated (H3), as well as the country of origin
and the destination (H2). In this sense, the tourist flow from Northern Europe continues to be
attracted, mainly in the choice of destination, by sun and beach tourism and suitable temperatures
[26-28].

Even though heat waves cause a decrease in the flow of tourists to particular destinations, such
as the Balearic Islands, confirming a slight tendency for tourists to change their behavior during
episodes of high temperatures.

In relation to accommodation, for those destinations with high demand, the results confirm the
preference, on the part of tourists, for hiring establishments outside the hotel infrastructure in favor
of tourist rentals (H4) [64]. The choice of the type of accommodation hired is unrelated to the presence
or absence of heat waves in the chosen tourist destination (H9). Nor is the choice of accommodation
type influenced by high temperatures regardless of the destination visited (H5).

About overnight stays, there is an increase in overnight stays in the destinations with the highest
tourist influx (H6), except for periods of heat waves that shorten the number of overnight stays


https://doi.org/10.20944/preprints202405.2084.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 31 May 2024 d0i:10.20944/preprints202405.2084.v1

10

compared to periods without high temperatures (H10). Predictions of a decrease in overnight stays
for scenarios with rising temperatures in the Mediterranean area due to the loss of climatic comfort
are confirmed [40].

However, regardless of the tourist destination, high temperatures do not influence the number
of overnight stays (H7). Their result is in line with conclusions derived from other studies [65].

6. Conclusion and Implications

The study's main conclusion is that extreme weather events, in this case, heat waves, already
impact the redistribution of demand and the behavioral behavior of tourists whose primary
motivation for traveling is sun and beach destinations during the summer season. This research
provides knowledge on the influence of heat waves on a segment of tourist demand with implications
for the tourism sector, confirmed through the incorporation of climatic variables in a predictive
model.

The most notable findings indicate lower tourist flows with the increase in high temperatures to
the coasts of the Spanish Mediterranean area from traditional source markets, such as the United
Kingdom. The search for new destinations in more temperate areas, the so-called coolcations,
holidays in cooler places, as an alternative to traditional sun and beach destinations, are already a
new trend in the travel sector in response to climate change [66] and modify traditional sun and beach
tourism flows.

On the other hand, it is concluded that heat waves reflect a shortening of the length of stay in
destinations with more foreign tourist flow, compared to less hot periods, with no relation to the type
of accommodation hired, mainly tourist rentals. This finding is valuable for hotel accommodations
to enhance their services and facilities as an attractive value for tourists during heat waves. Thus,
these tourist establishments can direct their sales strategies specifically towards the most thermally
sensitive tourists, such as the senior demand segment or families with children.

Also noteworthy is the finding of the influence of heat waves on the decision of tourists to choose
a destination if it has certain characteristics, such as insularity. Thus, the combination of high
temperatures and humidity (over 55%) in more maritime areas can lead to thermal sensations of 45
°C to 50 °C, reducing thermal comfort [20].

In this sense, heat waves would be a variable, along with others, that can predict a decrease in
travel demand to specific destinations due to lower satisfaction in the tourism experience [65]
influencing the resilience and competitiveness of tourism destinations [67].

The above findings indicate that an increase in extreme temperatures conditions the behavior of
tourists and affects a decrease in tourism flows to Mediterranean coastal destinations. This
information allows these destinations to redesign or implement tourism management measures
adapted to the new realities derived from climate change. The need for measures to adapt the tourism
sector to the climatic comfort of tourists conditions in both destinations and their establishments
making it possible to reduce the vulnerability of the tourism industry [68].

In this sense, the diversification of the offer in sun and beach tourist destinations, through
complementary products such as cultural or nature offer, can be a possible adaptation mechanism to
extend the climatic comfort of visitors. Adapting the offer of activities in open spaces or incorporating
new products in closed spaces would allow extending the stay of visitors or mitigating the negative
effects of the decrease in tourist flow.

As a result of the above, it is necessary to rethink the tourism-oriented economy of this type of
coastal destinations, adapting it to the new needs derived from the high summer temperatures.

The tourist offer will have to extend its closing hours by competitively offering all kinds of
nighttime activities that are now mostly carried out during the day.

Currently, the need for seasonal changes in the tourist season, derived from high temperatures,
is confirmed, extending it to the spring and early autumn months to alleviate the decrease in tourist
flow in Mediterranean areas [69]. Therefore, new marketing strategies are needed in the issuing
countries to deconcentrate the flow of tourists to non-summer periods.
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The limitations of this study derive from the nature of the data. The survey of Tourist
Movements at Borders collects data on international tourists, so the results do not apply to the
behavior of domestic demand in the same scenario. Likewise, the research focuses on the major
issuing countries (United Kingdom, France, Germany and the Netherlands) of tourist flows to Spain
[47]. The rest of Spain's tourism markets outside Europe may present other behavioral characteristics.

As future lines of research, the framework of analysis could be extended to include outbound
countries, as well as inland destinations, to compare the influence of heat waves on the behavior of
tourists whose primary motivation is not linked to sun and beach tourism. Analyzing the different
segments of tourist demand will allow destinations to develop differentiated strategies for adapting
to extreme temperatures.
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