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Abstract

This study investigates social media climate change communication by Spanish coastal destinations on Twitter/X,
analysing the communication themes (causes, impacts, adaptation, and mitigation) and contrasting strategies
between destinations. Using a systematic methodology, tweets from January 2018 to February 2022 were collected
and processed for extracting climate change-related content. The analysis highlighted a significant focus on
mitigation and adaptation messages, with varying engagement levels across destinations. Results show a low
volume of climate change communication in this platform and distinct communication strategies between
Destination Marketing Organizations (DMO) and City Councils, reflecting different goals concerning climate
change discourses. Clustering and similarity analyses helped to identify communication strategies. This research
note contributes to highlight the importance of understanding social media climate change communication
emphasizing the need for comprehensive engagement on these issues by coastal destinations.
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Analysing social media climate change discourses by coastal destinations

1. Introduction

Climate change (CC) has a direct impact on tourism activity (Santos-Lacueva & Velasco Gonzdlez, 2018;
Loehr & Becken, 2021). It can damage tourist attractions and affect destination image, generating
tourists' risk perception and creating crises for tourist destinations. Tourists react negatively to the
perception that a destination has undergone geomorphological changes due to climate change (Atzori
et al., 2018) specially on sun and beach destinations (Schliephack & Dickinson, 2017). However, despite
scholars recommend destinations to engage in active communication to prevent misinformation
(Coombs, 2015; Pang, 2013), a lack of information on CC has been observed precisely in countries and
destinations most vulnerable to climate risks and heavily dependent on tourism (Scott, Hall & Gossling,
2016).

The Mediterranean region has been identified as one of the most vulnerable hotspots in terms of
tourism vulnerability to CC (UNWTO & UNEP, 2008). Coastal destinations face even more complex
scenarios as their main resources are threatened by CC, often leading to a reduction in the attractiveness
and quality of beaches (Bombana et al., 2023; Seekamp et al., 2019; Santos-Lacueva et al., 2017).
Consequences of CC such as sea-level rise, cyclones, and storms can alter temperatures, destroy beaches,
and even damage the destination's heritage (Li et al., 2022).

Communication plays a vital role in crisis management, risk perception, awareness, and the
development of adaptation and mitigation strategies and actions (Hu et al., 2022). Moreover, failure to
address CC awareness and its impact by destinations can lead to tourist frustration when their
expectations clash with the modified reality at the destination (Buzinde et al., 2010; Jeuring & Becken,
2013).

Despite tourists' reactions to CC communication are not always positive due to the sensitivity of the
tourism industry to CC perceptions (Hiibner & Gossling, 2012), research has shown that increased
information about CC enhances individuals' awareness of the issue and their likelihood of taking
adaptation measures (Hu et al., 2022). Effective actions on CC require access to information on the
subject (Loehr & Becken, 2021).

Previous studies have examined the CC communication of governments/institutions through their
policy reports on CC (Moyle et al., 2018; Santos-Lacueva & Velasco Gonzélez, 2018; Becken et al., 2020)
or accommodation (Brazyte et al., 2017; Lee et al., 2016). However, there is a research gap regarding
destinations communication on CC (Gémez-Martin et al., 2016).

Therefore, this is an exploratory study that aims to examine the aspects of CC that Spanish coastal
destinations communicate through their official Twitter/X accounts in order to know what professional
practices exist in this regard and what academic analysis needs arise from it.

2. Literature review

2.1. CC risk perception and crisis/emergency risk communication

The tourism sector is particularly sensitive to CC (Dogru et al., 2019; Ma & Kirilenko, 2020; Hu et al.,
2022). Consequently, CC is a growing concern for tourist destinations (Loehr & Becken, 2021; Scott,
2021). Tourist demand is also highly responsive to risks and crises (Cho & Lee, 2006), and CC is perceived
as a risk that generates crises in the field of tourism (Birkmann & von Teichman, 2010; Buzinde et al.,
2010; Hu et al., 2022).

Risk perception and crisis have a significant impact on travel decisions (Jonas & Mansfeld, 2017; Karl,
2018), directly influencing the choice of destinations (Sonmez & Graefe, 1998). It has been shown that
even the slightest perceived risk leads tourists to opt for an alternative destination (Arafia & Ledn, 2008).
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Additionally, the perception of risk negatively affects destination image (Marine-Roig & Huertas, 2020),
which is a key factor in attracting visitors and promoting prosperity for a place (Morgan et al., 2003; Lee
& Gretzel, 2012). Extensive evidence demonstrates that destination image strongly influences tourists'
opinions and decisions (Nadeau et al., 2008).

Researchers are beginning to investigate tourists' perceptions regarding the adaptation actions of
destinations to effects to CC and their impact on tourist demand (Buzinde et al., 2010; Atzori et al.,
2018). Buzinde et al. (2010) showed that tourists react negatively to the perception that a destination
has undergone geomorphological changes due to CC. In coastal destinations, beaches suffer damage
from storms, erosion, or sea-level rise, which deteriorates the image and attractiveness of the
destination, even though marketers continue to advertise beautiful beaches that no longer exist or are
not the same. Schliephack and Dickinson (2017) demonstrated that the risk of decreased sand on the
beaches and restricted beach access had the most negative impact on tourist demand for sun and beach
destinations. Hence, seasonality and extreme events influence perceived risk, which, in turn, affects
tourist demand. Furthermore, it must be acknowledged that CC perceptions and perceived risk are
influenced by the information and communication received (Hu et al., 2022). Nevertheless, a lack of
information on CC has been observed precisely in countries and destinations most vulnerable to climate
risks and heavily dependent on tourism (Scott, Hall & Gossling, 2016).

The media often present the impact of CC on destinations in an alarmist manner with the aim of
creating awareness, sometimes even without scientific evidence, and influencing the perceptions of
potential tourists. Headlines declaring the Mediterranean 'too hot' for summer tourism (Hiibner &
Gossling, 2012) have been shown to have a negative influence on tourists' perceptions of destinations.
Moreover, a study by Gomez-Martin et al. (2016) demonstrated that news coverage primarily focuses on
the adverse consequences of climate change on tourism rather than the adaptation and mitigation
measures adopted by destinations. The media also neglect to report the actions taken by private tourism
companies against climate change (Gomez-Martin et al., 2016). However, previous studies have shown
a limited response by the tourism industry and destinations to climate change in many countries
(Knowles, 2019; Steiger et al., 2019; Knowles & Scott, 2021).

2.2. Destination CC Communication

Research has shown that increased information about CC enhances individuals' awareness of the issue
and their likelihood of taking adaptation measures (Hu et al.,, 2022). Information about CC not only
increases risk perception but also facilitates acceptance of measures to address the risks. Effective
actions on CC require access to information and knowledge on the subject (Loehr & Becken, 2021).

Jeuring and Becken (2013) suggest that tourists should be informed about extreme weather events to
prepare them for the conditions they may encounter at destinations. Failure to address CC awareness
and its impact by DMO can lead to tourist frustration when their expectations clash with the modified
reality at the destination (Buzinde et al., 2010). Moreover, comprehensive and timely information on
CC has been shown to reduce climate risk perception and promote adaptation (Jeuring & Becken, 2013).
Conversely, untimely and incomplete information can lead to inadequate perception of climatic risks
and hinder adaptive behaviour. Therefore, the presence of CC in destination communication is crucial,
but attention must be given to the source, message, and channel (Wood et al., 2012). However, despite
these findings, tourism operators have been hesitant to engage their guests on CC (Goldberg et al.,
2018).

Mariani and Borghi (2022) analysed tourists' reviews on platforms like Tripadvisor and Booking to
understand the environmental issues they discuss in their digital communication. They found that
tourists frequently mention environmental aspects that concern them, which in turn influences their
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satisfaction and ratings. Similarly, Brazyte et al. (2017) demonstrated that tourists appreciate
information about sustainable actions undertaken by accommodations and exhibit higher satisfaction
with hotels that communicate such initiatives. Lee et al. (2016) also observed positive responses from
tourists to communication regarding sustainable actions by hotels, even though not all hotels actively
communicate their efforts.

Therefore, destinations should provide information and communicate about CC, yet they currently offer
limited and incomplete information about the impact of CC or the adaptation actions they undertake
(Scott, 2021). Jarrat and Davis (2020) and Gossling and Scott (2018) have found that CC is not yet a
priority for many tourist destinations, and many lack policies or action plans.

Furthermore, studies have shown that destinations that neglect CC communication are less aware of
their vulnerability and the impact of CC. They conduct less research on the subject, make fewer
decisions, and take fewer adaptation actions (Hu et al., 2022). These authors also emphasized the
importance of DMO providing information on CC to the tourism industry and its workers to encourage
the implementation of measures that reduce climate impacts. They found that workers in the tourism
sector who perceive CC as a risk and believe they have the capacity to adapt are more likely to take
adaptation measures. This goes in line with a recent study by Torres-Delgado et al. (2024) that has
shown the misuse of carbon footprint data by DMO workers to justify their inactivity on sustainability
or previous actions. Therefore, CC communication is crucial for DMO to initiate and promote
adaptation measures. Additionally, Bigné et al. (2020) found that online reviews related to
environmental dimensions have higher levels of perceived destination helpfulness and destination
brand equity.

3. Methodology

3.1. Concept identification

Research started determining the specific concepts associated with CC to be considered in the study.
Drawing from a breadth of CC emergency crises literature (Atzori et al., 2018; Becken et al., 2020;
Bombana et al., 2023; Fang et al., 2018), a preliminary list encompassing 282 terms was compiled. These
terms were categorized into four domains: impacts, causes, ways to mitigate, and measures for adapting
to climate change. To ensure the relevance of the concepts, a detailed screening was performed. This
involved assessing the frequency and context of these terms in a sample set of 50 tweets per account
related to climate change, that were selected through human review following the random sample
criterion. The process led to a refined list, focusing on the most significant terms in CC communication.

The selected groups of keywords were the following:

* Impacts of CC: fire, snow, rain, floods, wildfires, extreme weather events, and global warming.

* Causes of CC: pollution, solid waste, greenhouse gases.

+ Mitigation of CC impacts: sustainability, recycling, circular economy, activism, waste management,
carbon footprint, reuse, social action.

+ Adaptation to CC: social justice, water management.

3.2. Twitter/X account selection and data collection

Twitter was selected for analysis because it is the most appropriate social media for addressing
environmental, political and public awareness issues. Initially, 53 Spanish beach destinations were
identified based on Exceltur (2022). The search yielded 93 accounts (50 municipal accounts and 43
DMO). The tweets sent from these accounts from January 2018 to February 2022 were retrieved using
the Twitter API. The study took place during the pre-COVID/recovery period from COVID and this is
of particular interest because the destinations refined their communication strategy in order to attract
demand.
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The activity level of each account was analysed and categorised into: (1) Almost inactive - very low
activity, (2) Not very active - less than a daily tweet, (3) Active - at least 1 tweet per day, (4) Very active
— at least 2 tweets per day. Finally, the 45 Twitter/X accounts more active in CC communication were
selected (38 municipalities and 7 DMO, shown in Figure 1). The total number of tweets posted by these

accounts during the analysed period was 178,677.

/b(\ : @NC\U‘ade\\a
4 \eaf! C  @ajtalcudia
O Ba U
O @ajuntament. @ajcapdepera
;\\%) @@ Palma® @ajManacor
{g & ) N @ajsantanyi
X )
S @@00“ © d
b -ﬁ?@.@.&?ntajulana @ @TurismeBalears
{ @ajeivissa :
Canary Islands @a .
S
ysland
(SPA)
""d alus?!t?®
At
R
°%9,as

@ Destination
Marketing ﬁ
Organization
osenide Cana,-y |S[and5
=
@visnbemdmAym @AytoLaOliva
orm @puertodelacry, Santa Crus »
> de Tenerife Sytopolra
) e 0Arona {
Murcia (g"‘;\c&e\e AytoSBT
W (_05‘3’
oCartagenaES <7 @ @MunicipioMogan

Figure 1. Map of the selected Twitter/X accounts. Source: Author's own elaboration.
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3.3. Selection of relevant tweets
A syntactic analysis was performed to identify the occurrence of concepts associated with CC in the

selected tweets. The tweets were mostly written in Spanish and Catalan and some in English. To handle
all lexical variants of the same concept in different languages, lemmatizers provided by the spacy library

in Python (https://spacy.io/models) were used.

After a general inspection of the first selected tweets, it was noticed that a purely syntactic analysis of
the contents would be inappropriate. The meaning of tweets can be affected in different ways. For this
reason, the manual review of tweets constituted a critical part of the methodology, ensuring the
accuracy of the data analysed. Each retrieved tweet was examined to categorize it. This granular level
of manual analysis facilitated the categorization of tweets into nuanced sub-themes like prevention,
awareness, infrastructures, and social action, ensuring a high degree of precision in the subsequent
analysis. The subcategories identified were: prevention, snow, awareness, infrastructures, fire, social
action, event cancellation, campaigns, rain, pollution, floods, sustainability, recycling, extreme weather,
waste management, award recognition, energy transition, sustainable mobility, water management,
activism, circular economy, public consultation, climate change, and reuse.
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These subcategories were then further classified into the previously four main target categories,
encompassing the broad spectrum of CC discourse: impacts, causes, mitigation, and adaptation. This
classification provided a structured framework to analyse and understand the various facets of CC
communication as reflected in the tweets.

3.4. Analysis of communication strategies

The analytical phase included a clustering of Twitter accounts.

Utilizing the Mclust library in R, a model-based clustering was performed to categorize tweets into
distinct groups (Stahl & Sallis, 2012; D’Angelo et al., 2023), enhancing our understanding of the varying
CC communication strategies. The selection of the optimal number of clusters was guided by Bayesian
Information Criterion (BIC) optimization, ensuring the most statistically significant grouping. To assess
the quality of these clusters, silhouette analysis was employed (Ogbuabor & Ugwoke, 2018), which
provided a quantitative measure of how well each tweet was matched to its cluster compared to
neighbouring clusters. This methodological approach allowed for the identification of coherent groups
that share similar CC communication themes.

The cleaned and processed tweets underwent similarity analysis to identify patterns within the data.
This involved the transformation of tweets into a term-frequency inverse document frequency (TF-IDF)
matrix, followed by the calculation of cosine similarities among tweets. The resultant similarity matrix
was then used to explore the relationships between tweets, revealing the extent to which different
Twitter/X accounts share similar CC communication content.

4. Results

4.1. Distribution of tweets per category

Despite the importance of CC, many accounts have a very low percentage of tweets on the topic. Most
tweets focus on mitigation (48.40%) and adaptation_(38.49%). This result could be attributed to the
current emphasis in tourism strategies on mitigation efforts, such as decarbonization measures
(Gossling et al., 2023; Santos-Lacueva & Velasco Gonzalez, 2018). It appears that adaptation measures
are a little less commonly mentioned. However, beach renourishment is a common practice in many
Spanish coastal destinations and an essential measure for beach maintenance. Moreover, only 12% of
tweets mention impacts and 0.46% causes of CC.

The main communication topics about CC impacts from destinations revolve around fires and rains,
while neglecting to address other significant issues such as droughts, heat waves, and beach erosion.
These are recognized threats in many Spanish coastal destinations, as reported by the mass media (La
Vanguardia, May 15, 2023) and scientific studies (Gomez-Martin et al., 2016; Moreno, 2010; Sauri et al.,
2013), but they are not present in the tweets. Interestingly, extreme weather events, which are common
in many of the coastal destinations analysed, and global warming are rarely mentioned in the tweets of
any destination.

Despite communicating about the causes of CC can help raise tourists' awareness and promote more
responsible behaviour (Wibeck & Neset, 2020), the number of tweets and percentages about that
category are rare.

The most mentioned topic about mitigation was awareness, followed by recycling, campaign and
sustainability. On the other hand, topics such as climate change, pollution, or activism, practically do
not appear. However, Waste management is a crucial issue for coastal destinations and very few
destinations are addressing this topic.
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Table 1. Percentage of tweets about CC per Twitter/X account, between 2018 and 2022.

. L. Twitter/X CC % of total tweets in the account (CC tweet count)
Region Municipality T .
account Impacts Causes Mitigation Adaptation Overall
Estepona @AytoEstepona 0.73% (21) - 0.76% (22)  1.39% (40)  2.88% (83)
Fuengirola @fuengirola 0.08% (6) - 1.82% (130)  0.81% (58)  2.72% (194)
Marbella @Ayto_Marbella 0.48% (36) - 0.51% (38)  1.67% (124)  2.67% (198)
. Torremolinos @Torremolinos_On 0.16% (12) - 0.57% (42) 0.41% (30)  1.15% (84)
;9 Almunfécar @AlmunecarAyto 0.22% (23) 0.04% (4) 0.43% (44) 0.21% (22) 0.9% (93)
'g Roquetas de Mar @AytoRoquetas 0.15% (6) - 0.32% (13) 0.37% (15) 0.83% (34)
< Puerto de Santa Maria @ElPuerto 0.02% (2) - 0.26% (25)  0.46% (44) 0.74% (71)
San Bartolomé de Tirajana @AytoSBT 0.05% (1) - 0.52% (11) 0.05% (1) 0.61% (13)
Isla Cristina @Ayto_ic 0.17% (2) - 0.34% (4) 0.09% (1) 0.6% (7)
Chiclana de la Frontera @ayto_chiclana 0.08% (5) - 0.32% (20)  0.18% (11) 0.58% (36)
Arona @AytoArona 0.1% (5) - 1.14% (53) 0.67% (31)  1.92% (89)
" Adeje DMO @costa_adeje - - 1.49% (14) - 1.49% (14)
g Puerto de la @puertodelacruz 0.12% (2) - 0.93% (16)  017% (3) 1.22% (21)
& Cruz
= Mogan @MunicipioMogan 0.2% (16) - 0.22% (18)  0.5% (41) 0.92% (75)
% Péjara @aytopajara 0.09% (1) 0.09% (1) 0.52% (6) 0.09% (1) 0.78% (9)
v Adeje City Council @adeje - - 0.47% (16)  0.06% (2) 0.53% (18)
La Oliva @AytoLaOliva 0.16% (2) - 0.16% (2) - 0.32% (4)
Calella calellaesmes 0.25% (6) 0.04% (1) 1.06% (26)  0.78% (19)  2.13% (52)
@ 5 4 7 9 370 (5
o Lloret de Mar @Lloret_de_Mar 0.32% (5) - 0.69% (11) 0.82% (13)  1.83% (29)
'g Roses @AjRoses 0.5% (24) - 0.4% (19) 0.44% (21)  1.34% (64)
% Sitges @AjSitges 0.08% (9) 0.02% (2) 0.7% (82) 0.35% (41) 115% (134)
o Salou @AjuntamentSalou 0.05% (4) - 0.65% (51)  0.24% (19)  0.94% (74)
Cambrils @ajcambrils 0.03% (3) - 0.25% (22)  0.3% (26) 0.58% (51)
Benicassim City Council @AytoBenicassim 1.55% (5) - 2.48% (8) 1.24% (4) 5.26% (17)
2 Pefiscola City Council @ajuntpeniscola 0.83% (32)  0.05% (2) 034% (13)  235%(91)  3.57% (138)
g Gandia City Council @aj_gandia 0.7% (40) - 1.48% (84) 0.95%(54) 3.13% (178)
E Benidorm City Council @BenidormAyto 0.06% (3) - 1.42% (68)  0.61% (29)  2.09% (100)
S Benidorm DMO @visitbenidorm - - 0.9% (47) 0.17% (9) 1.07% (56)
,g Denia @DeniaTurismo 0.13% (2) - 0.57% (9) 0.25% (4) 0.95% (15)
E,. Benicassim DMO @tmobenicassim 0.56% (12) - 0.14% (3) 0.19% (4) 0.89% (19)
B Gandia DMO @visitgandia - 0.04% (1) 0.68% (17)  0.08% (2) 0.79% (20)
Pefiiscola DMO @_peniscola - - 0.14% (2) 0.07% (1) 0.2% (3)
Santa Eulalia des Rius @Santa_FEularia 0.13% (3) - 1.83% (42)  1.74% (40)  3.7% (85)
Calvia @_Calvia 0.16% (1) - 2.79% (18)  0.62% (4) 3.57% (23)
Eivissa @ajeivissa 0.04% (1) - 2.51% (60) 0.38% (9) 2.93% (70)
Sant Antoni de Portmany =~ @sant_antoni 0.4% (7) 0.06% (1) 1.38% (24) 0.86% (15)  2.71% (47)
= Manacor @ajManacor 0.27% (6) - 1.64% (36) 0.68% (15)  2.6% (57)
]
] Alcudia @ajtalcudia 01% (1) - 0.51% (5) 1.12% (11) 1.74% (17)
‘é Palma @ajuntpalma 0.04% (2) - 1.06% (59)  0.54% (30)  1.64% (91)
% Muro @ajuntament_muro  0.24% (6) - 0.4% (10) 0.88% (22)  1.52% (38)
= Capdepera @ajcapdepera - - 0.16% (6) 1.03% (40)  1.19% (46)
Ciutadella @AjCiutadella 0.13% (1) - 0.5% (4) 0.25% (2) 0.88% (7)
Santanyi @ajsantanyi 0.29% (3) - 0.29% (3) 0.19% (2) 0.76% (8)
Balears @TurismeBalears - - 039% (23) - 0.39% (23)
8 Cartagena @AytoCartagenaES 0.26% (12) - 0.77% (35)  112% (51) 2.15% (98)
E
=
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Adaptation topics are less frequent in the analysed tweets. Adaptation is important for tourists to be
aware of the availability of adapted services. The study reveals that prevention and event cancellation
are present in tweets of many Twitter/X City Hall accounts, but infrastructures and water management
are much less present.

It should be noted that both DMO and city councils should communicate about CC, and especially
about the actions they take in this regard, to their target audiences, which are tourists and locals. These
institutions seem that try to avoid CC topics, but they are the responsible organizations for this
communication. However, as can be seen, this is very scarce in the social media analysed.

4.2. Clustering of Twitter/X accounts per CC communication categories

The Mclust library in R was used to identify optimal clusters in the categories of CC communication.
Principal Component Analysis (PCA) was subsequently employed to visualize the clustering. The
clustering model identified four distinct groups.

Cluster Visualization using PCA

Variance Explained: PC1 = 72.63%, PC2 = 27.37%
68% Confidence Ellipse around Clusters

n

| / \ 1/ / Cluster
| 4 Y et_de_Ma 1

PC 2 (27.37%)

P I N

-1 0 2 3

1
PC 1(72.63%)
Figure 2. Principal Component Analysis visualization. Source: Author's own elaboration.

Cluster 2, that groups only city council accounts, the majority of which are from island towns and
specially from the Balearic Islands, exhibited the highest average engagement in the adaptation
category, indicative of a strong focus on adaptive strategies for CC. Similarly, Cluster 3 stood out in
mitigation, reflecting a significant orientation towards mitigative actions with also a considerable focus
on adaptation.
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In contrast, impacts received less emphasis across all clusters, with Cluster 2 showing a marginally
higher mean engagement compared to others.

In the clustering analysis, a noteworthy observation emerged regarding the classification of DMO
accounts. Four out of the five DMO accounts analysed were grouped into Cluster 1, characterized by
less frequent communication on CC but with a more focused emphasis on mitigation strategies. It must
be noted that the 91% of the analysed CC tweets are communicated by city councils, while only 9% are
from DMO. The analysis also reveals a regional variation in engagement, with the active DMO located
in the Valencian Community. Most of DMO messages are related to CC mitigation and to a lesser extent
on adaptation and causes. It is puzzling that if destinations are implementing adaptation actions, as
communicated on the city councils' Twitter/X accounts, it is not reflected in the tourist accounts.

5. Discussion

The study revealed gaps in the communication of different dimensions of CC, with a focus on mitigation
and adaptation while impacts received less attention, and causes are practically non-communicated.
Communicating about the causes of CC can help raise tourists' awareness and promote more
responsible behaviour (Wibeck & Neset, 2020). Previous studies have shown that individuals who are
informed about these causes are more likely to be aware of the problem and take measures (Hu et al.,
2022). However, the number of tweets and percentages about that category are rare. This indicates that
there is significant room for improvement in all the analysed destinations to leverage causes CC
communication.

There were also variations observed between regions and destinations. The study highlights the positive
contributions of Benicassim, Pefiiscola, Gandia, Benidorm, Santa Eulalia, Calvia, Estepona, Calella and
Fuengirola in terms of communication on CC-related issues. Additionally, island destinations, which
are particularly vulnerable to CC, are encouraged to reinforce their messages on the climate crisis,
especially Canary Islands.

The research identified gaps in communicating crucial impacts such as extreme weather events and
global warming, with very few mentions found. However, other impacts that are already affecting
coastal destinations were excluded from the analysis due to their even lower frequency in tweets. Due
to has previously been shown that comprehensive and timely information on CC reduce climate risk
perception, promote adaptation (Jeuring & Becken, 2013) and is appreciated by tourists generating their
satisfaction (Brazyte et al., 2017; Lee et al., 2016), destination CC communication should be improved.
Jarrat and Davis (2020) and Gossling and Scott (2018) have found that CC is not yet a priority for many
tourist destinations lacking policies or action plans. The present study has also shown that CC crisis
communication is not a priority too for Spanish Coastal destinations.

Finally, the clustering resuts have shown that there are different communication strategies among the
organizations analysed. A common pattern observed in the analysed DMO is that most of their
messages are related to CC mitigation and to a lesser extent on adaptation and causes. However, it is
puzzling that if the destinations are implementing mitigation actions, as communicated on the city
councils' Twitter/X accounts, this information is not reflected in the tourist accounts. It seems that the
focus is on communicating this topic to residents but not to tourists, despite the importance of CC
being a matter that concerns both groups.

However, despite the DMO lower volume of tweets, have a more focused communication strategy than
other accounts. Meanwhile, the varied distribution of city council accounts across clusters indicates a
broader range of communication strategies.
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6. Conclusions

This paper conducted a descriptive analysis of 45 Twitter/X accounts and their tweets from the most
relevant coastal destinations in Spain, focusing on CC communication. The study considered various
topics related to the causes, impacts, mitigation, and adaptation dimensions of CC. Due to limited
communication on the CC crisis from destinations, the analysis was limited to a specific number of
Twitter/X accounts, tweets, and CC topics.

The research findings indicate a significant need for improvement in CC communication among the
most relevant coastal destinations in Spain. If it has been shown that CC perceptions and perceived risk
are influenced by the information and communication received (Hu et al., 2022) it is surprising the little
communication found. This is particularly crucial due to the socioeconomic dependence on tourism in
the analysed territories, which are also highly vulnerable to the impacts of CC. This goes in line with
previous studies that observed a lack of information on climate change precisely in countries and
destinations most vulnerable to climate risks and heavily dependent on tourism (Scott et al., 2016).

The study results have several implications for CC tourist communication management of European
destinations. DMO need to have a communication strategy, avoiding automated posting, that addresses
the dimensions and topics of CC that concern tourists and the results show that are less communicated.
Due to raising awareness of the CC causes could motivate more responsible actions among tourists, this
topic should be fostered among destinations’ communication. Destinations need also to address more
adaptation issues, because adaptation and mitigation reduces the perceived risk among tourists. This
study is a diagnosis and a contribution that will help to better define the strategies of the destinations
in order to communicate their concerns about CC and also to understand the gap that exists between
the scholar debate and professional practices (Torres-Delgado et al., 2024).

The study acknowledges its limitations, such as the methodology employed and topics that appeared
but did not specifically refer to CC. It would be worth to move from a purely syntactic analysis to a
semantic analysis, probably profiting from the use of the emergent Large Language Models. Another
limitation is to have analysed the CC communication through only one social media, Twitter/X,
although it was the most suitable for the study.

In future research the study could take into account other social media, to observe possible differences
in communication strategies, and also the results by year to see the communication changes over time.
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