
169
Marcelino Sánchez-Rivero / Luis Murillo-González / María Cristina Rodríguez-Rangel
Tourism Management Through Natural Language Processing and Sentiment Analysis, Spain
 Vol. 73/ No. 1/ 2025/ 169 - 185An International Interdisciplinary Journal

Case Study
 Vol. 73/ No. 1/ 2025/ 169 - 185 
UDC: 338.48:811.1/8-047.44 (460);  https://doi.org/10.37741/t.73.1.12
©2025 The Author(s)

Marcelino Sánchez-Rivero / Luis Murillo-González /  
María Cristina Rodríguez-Rangel

Tourism Management Through Natural Language 
Processing and Sentiment Analysis. A Case Study of 
the Main Natural Areas of Extremadura, Spain

Abstract
Nowadays, digital scenarios and global connectivity have changed the way we travel; visitors can comment 
and share their experiences from different sources of information, and this action can be of essential value in 
tourism research. Consequently, these factors can help design new marketing, management, or business strate-
gies and make tourist destinations more competitive. Multiple techniques can process big data and machine 
learning analysis, such as natural language processing (NLP), which can support tourist resources in analyz-
ing this information. This paper proposes an NLP technique to present an emotion detection analysis based 
on social web reviews about the main natural spaces in Extremadura, Spain. Sentiment and emotions scores 
have been computed based on the Plutchik model using a lexicon database to understand visitor experience. 
Empirical evidence suggests some recommendations regarding tourism management to improve the visitor 
experience and reduce negative sentiments and emotions.
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1. Introduction 
Spain is one of the most important tourist destinations in the world, with more than 80 million people visit-
ing the country in 2019 (Hernandez-Maskivker et al., 2021). Despite the importance of Spanish tourism on 
the international stage, there are still regions with extraordinary potential to improve the competitiveness of 
tourism in Spain. One of these regions is the Community of Extremadura, which can offer new alternatives 
related to the environment, culture, or activities (Sánchez-Martín et al., 2018).

Over the last two decades, the Community of Extremadura has become an immensely popular tourist destina-
tion among national and international tourists across Europe. This phenomenon has significantly impacted 
the source of income that tourism brings to the region and has allowed higher levels of economic and social 
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development derived from increased tourism services (Sánchez-Martín et al., 2019). The Community of 
Extremadura strives for a sustainable future encompassing social, financial, and environmental dimensions. 
At the same time, tourists and businesses have a growing demand for digital resources, such as web-based 
tourism packages, to enhance their outreach. (Sánchez-Oro et al., 2021).

These new digital scenarios suggest new business opportunities where social networks, travel agencies and 
different economic agents play pivotal roles in influencing consumer behaviour. Nevertheless, the double 
interaction between consumers and economic actors could be a problem because the actions of users and 
customers on the network hold a significant value (Huertas et al., 2015).

Comments and experiences shared online can provide important credibility to potential consumers (Torrado 
Rodríguez & Blanco Gregory, 2018). Across various communication channels, these comments and experi-
ences can focus on tangible elements such as monuments, museums and restaurants or intangible elements 
such as sentiments or emotions (Marine-Roig & Huertas, 2016).

Understanding visitors' intangible and emotional aspects can assist the tourism sector in improving the services 
offered for more significant economic and social benefit to the region or country (Prakash & Aruna-Kumari, 
2019). Therefore, analysing the emotions and sentiments generated in digital environments becomes funda-
mental to achieving these objectives.

Based on the above reflections, this paper proposes to analyse, using Natural Language Processing, the feel-
ings (sentiments and emotions) expressed in the comments made by visitors on various digital platforms of 
the leading natural areas of the Community of Extremadura. 

Finally, this analysis aims to investigate whether it is possible to enhance the presence of positive sentiments 
and emotions in each destination to improve (i) the online reputation of tourist destinations and (ii) user 
experience. The empirical evidence gathered from visitor experiences suggests some recommendations in 
terms of tourism management that can contribute positively to increasing the competitiveness of tourism in 
the Community of Extremadura and the rest of Spain.

2. Literature review
2.1. Creation and dissemination of tourism content online
The information generated online from tourism activity has increased in recent years due to the expansion 
of social networks and the Internet (Powers, 2021; Yang et al., 2017). Consequently, it has become a vital 
intangible asset within the tourism industry worldwide, and the primary content generated on these tourism 
platforms consists of reviews and comments visitors leave about their experiences. This phenomenon has also 
contributed to improving the performance of tourism services, increasing customer satisfaction levels, and 
influencing consumers' experiences (Gretzel, 2006; Paredes et al., 2021).

The literature review of online content indicates that one of the most accessible sources of this type of infor-
mation is eWOM (electronic word of mouth), which is the digital version of word of mouth (WOM) (Chat-
terjee, 2001). WOM refers to interpersonal communication between consumers concerning their subjective 
experiences with a company (Richins, 1983).

One of the most significant theoretical advances in eWOM analysis applied to the tourism industry has been 
the design of new commercial strategies (Álvarez-Carmona et al., 2022) to improve online reputation. Tourism 
destinations must align their commercial strategy to meet these demands by analysing and enhancing feelings 
and emotions as they play an essential role in the reputation of online tourism environments (Chhetri et al., 
2004; Hernández Mogollón et al., 2020).
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The literature review indicates that if tourism destinations improve their online reputation by 1%, the aver-
age daily rate will increase by 0.89%, occupancy levels by 0.54% and up to 1.42% in the profit margin per 
available room (RevPAR) (Anderson, 2012).

2.2. Natural language processing and tourism
The volume of comments and opinions derived from tourism activity is enormous. Still, the economic and 
social sphere needs to understand these sentiments, how these attributes relate to tourism destinations and 
whether there is a positive or negative aspect (Georgescu & Bogoslov, 2019; Liu, 2012). 

Recent applications of NLP have been used in the tourism sector to improve marketing and commercial 
strategies, chatbots, sentiment analysis, and hotel recommendations, among others (Bulchand-Gidumal, 
2022; García-Pablos et al., 2016; Prameswari et al., 2017; Putri et al., 2019).

Chatbots have been primarily used by large companies such as Amazon with Siri or Google NLP (Godbole 
et al., 2021; Khalil & Pipa, 2022), but the tourism sector has used chatbots to implement virtual travel as-
sistants, conversational systems, and robots (Tussyadiah & Miller, 2019).

Similarly, sentiment analysis has been truly relevant in the tourism literature due to theoretical advances that 
have contributed significantly to various aspects, such as the improving online reputation (Guerrero-Rodríguez 
et al., 2023; Mariani et al., 2018; Shaikh & Kulkarni, 2020). In addition, sentiment analysis has contributed to 
developing theories that support strategic decision-making in different business domains (Bordoloi & Biswas, 
2023). These advances have proven helpful in product development, experience improvement, marketing 
strategies, competitive intelligence, content recommendation, regulatory compliance, and semantic search 
(Álvarez-Carmona et al., 2022).

Figure 1 
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Source: Own elaboration.

Figure 1 shows the relationship between the sentiments and emotions observed in the online content that 
the eWOM transmits to other consumers and how these impact the brand or destination. At the same time, 
this way of communicating between users can be analysed through NLP to improve the user experience and 
reputation of a brand or destination through commercial strategies. 

On the other hand, the analysis of comments and emotions requires algorithmic techniques, scripting, and 
high-speed computing processes. However, artificial intelligence can be costly regarding processing time or 
data mining. Techniques such as Natural Language Processing (NLP) can make it possible due to the relation-
ships that can develop between computers and human language (Jafari et al., 2021).
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NLP can support the tourism sector in analysing intangible assets by mining and automatically classifying texts. 
As mentioned above, NLP allows the construction of lines of work and new business strategies by considering 
the information extracted from the users and the destinations studied. This is one of the strengths that NLP 
offers tourists and the different economic agents operating in the tourism sector (Álvarez-Carmona et al., 2021).

Similarly, automatic text classification can extend and improve analyses in tourism research. This method 
can transform qualitative information into quantitative information. Furthermore, combining the results of 
these computational processes with other methodologies such as time series analysis, econometric process, 
or cluster analysis is possible. 

Nowadays, many NLP and sentiment analysis libraries are found within tourism and business management 
analysis. This paper has proposed using two of them, the Wordcloud package (Fellows, 2018) and the Syuzhet 
package (Jockers, 2015) of R, whose function is detailed in the methodological section of this paper. 

2.3. Sentiment analysis
Sentiments and emotions have always been innately present in human activity, even when cultures have not 
been related to each other. It has been accepted that a set of basic emotions exists (Ekman & Friesen, 2003). 
Many professionals have worked in this field (Ekman, 1992; Frijda, 1988; Parrott, 2001; Plutchik, 1980), 
but this paper will focus on the proposals of Ekman (1992) and Plutchik (1980).

Paul Ekman classifies six basic human emotions: fun, sadness, anger, fear, disgust, and surprise. However, 
Plutchik identifies a total of eight basic emotions, which include the previous six and adds two more emo-
tions: trust and anticipation. Trust, fun, anticipation, and surprise correspond with a positive sentiment, 
while anger, disgust, fear, and sadness correspond with a negative sentiment. 

Figure 2 
Plutchik’s Wheel of emotion 

Source: Plutchik and Conte (1997).
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Plutchik proposes a model based on a wheel of emotions organised around these eight basic emotions (Figure 
2). In addition to the basic emotions, Plutchik argues that each primary emotion has an opposite primary 
emotion, according to the pairwise grouping fun/sadness, fear/anger, anticipation/surprise, and disgust/trust. 
Emotions can be combined (for example, the sum of fun and trust creates love), and the intensity of these 
emotions is represented in Figure 1 from the inside out.

There are many ways to extract sentiments and emotions from the comments. This paper seeks to extract and 
identify that intangible and emotional part through sentiment lexicons. The most popular resources for this purpose 
are the following: Opinion Lexicon (Hu & Liu, 2004), General Inquirer (Stone & Hunt, 1963), NRC EmoLex 
(Mohammad & Turney, 2010), and LIWC (Linguistic Inquiry and Word Count) (Pennebaker et al., 2001).

On the other hand, these libraries base their processes on the resources of the NRC Word-Emotion Associa-
tion Lexicon. The NRC Emotion Lexicon is a list of English words associated with Plutchik's eight basic 
emotions, allowing comments to be linked with an emotional analysis. The NRC has around 14,000 words 
labelled according to Plutchik's model. The set of words is in English, but it is possible to find more than 40 
languages available. These annotations have been manually annotated through collaboration and using the 
automatic classification of Mohammad and Turney (2010, 2013).

Table 1 
EmoLex: Representation of the word dark
Palabra Categoria Asociacion
dark anger 0
dark anticipation 0
dark disgust 0
dark fear 0
dark jay 0
dark negative 0
dark positive 0
dark sadness 1
dark siprise 0
dark trust 0

Source: Escortell Pérez et al. (2017).

For example, the word "dark" is associated only with the emotion "sadness", where it is related to a value of 
1, while the others are associated with 0 (see Table 1).

3. Methodology 
The object of study is the leading natural destinations of the Community of Extremadura, where around 30% 
is protected by international, national, or regional designations (González-Barahona et al., 2021; Sánchez-
Martín et al., 2020). These natural spaces are the most popular destinations and the most highly rated by 
visitors in this region, and these destinations are: 

Monfragüe National Park, Garganta de los Infiernos Nature Reserve, Tagus Internacional Nature Reserve, Cornalvo 
Nature Reserve, Mina la Jayona Natural Monument, Barruecos Natural Monument, Cueva de Fuentes de León 
Natural Monument and Cueva del Castañar Natural Monument.

These destinations have a solid position in the international context. One of these figures is UNESCO, 
which has recognised these places as a unique destination with an extraordinary environment and biodiversity 
(González-Barahona et al., 2021). These destinations protect biodiversity and Mediterranean sustainability 
and are a reference for improving and recovering other areas that human activity has destroyed or destroyed. 

Although these destinations have similar characteristics and offers, the tourist management can differ in each place. 
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This paper proposes as an initial hypothesis that specific comments, feelings and emotions affect (i) online 
reputation and (ii) the user experience is different in each natural space. Once the initial hypothesis is verified, 
it will be possible to design innovative marketing and commercial strategies to improve online reputation 
and user experience. 

Additionally, this paper proposes an NLP process to extract the information and, consequently, sentiment 
analysis to verify this hypothesis (i) and (ii). This paper divides the methodological process into two parts. 
Firstly, the comments are processed to optimise the information to be computed, and secondly, a sentiment 
analysis is performed using the R Syuzhet library (Jockers, 2015).

3.1. Optimisation of information
ReviewPro obtained comments on the main natural areas of Extremadura between 1st January 2017 and 31st 
September 2020. This software can provide the volume of comments left by users that determine the online 
reputation for each of these natural destinations. A total of 2,350 comments were collected: Monfragüe Na-
tional Park (1,017), Cueva del Castañar Natural Monument (37), Cuevas de Fuentes de León (27), Barruecos 
Natural Monument (48), Mina la Jayona Natural Monument (280), Cornalvo Nature Reserve (132), Tagus 
Internacional Nature Reserve (80), Garganta de los Infiernos Nature Reserve (729).

Once the information had been obtained, the text was filtered and homogeneously translated into English. Dur-
ing this filtering, duplicate comments were removed, and the process was completed by eliminating unnecessary 
spaces, punctuation marks and other elements that could complicate the analysis. The methodological analysis 
seeks to provide the information in the most homogeneous way possible to efficiently process an algorithm that 
can identify the human sentiments and emotions expressed by tourists in each of the natural spaces analysed.

To carry out the above process, this paper has proposed a tm library (Feinerer et al., 2008). This library helps 
support the methodological process because all the original information has been processed as a corpus. 

3.2. Sentiment analysis
Analysing sentiment is one of the most critical tasks of NLP (Dhuria, 2015). Once the data has been optimised, 
this paper proposes two methods to verify the hypothesis (i) and (ii). On the one hand, the destinations are 
compared between two types of word clouds (frequency word cloud and emotions word cloud); on the other 
hand, the presence of these emotions and sentiments is observed in the total of the comments.

Both methodological processes make it possible to verify if reputation is affected positively or negatively and 
if the user experience differs. The empirical evidence depends on the frequency and characteristics of com-
ments about each natural destination. 

3.3. Wordcloud
Initially, the two types of word clouds are presented; the first type represents the number of most frequent 
words, while the second type groups the words according to these emotions. These word clouds represent 
the at least 100 most frequent words. When a specific word has a high frequency in the comment, it appears 
with a large size and centred.

Both word clouds can be represented through Wordcloud (Fellows, 2018), RColorBrewer (Neuwirth, 2014) 
and wordcloud2 (Lang, 2018) libraries, which are available in R. However, to represent the second type of 
word cloud, which links each word to its respective emotion, obtaining the presence of these emotions and 
sentiments is necessary.

For this reason, this paper has decided to compute this information through the Syuzhet library version 1.0.1 
(Jockers, 2015), which has implemented NRC as a free code through the language in the R to obtain these 
frequencies (Mohammad, 2012).
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Once the information has been processed, a set of associations (scores) is obtained, indicating if the words observed 
are associated with the sentiments or emotions. These scores can represent the quantitative information of the 
process and create the second type of word cloud, where each word is defined according to the correct emotion.

3.4. Distribution of sentiments and emotions
Using the different arguments of the R Syuzhet package, it is possible to obtain the relative presence of each 
sentiment and emotion in the total volume of comments.

This work presents two types of tables; one shows the presence of sentiments (positive and negative), and the 
other shows the presence of the eight basic emotions (fun, sadness, anger, fear, disgust, surprise, trust, and 
anticipation). For both tables, the intensity of the colour is defined by the maximum and minimum values 
of these sentiments and emotions in each natural space analysed.

Note that the NRC dictionary indicates the values in both tables, so the number of associations highly depends 
on this dictionary. Furthermore, this computational process only shows the primary emotion combinations; 
if another emotion is required, that needs to follow another method.

4. Results
4.1. Wordcloud
Figure 3 
Frequency and emotions of the comments at Monfragüe National Park

Source: Own elaboration.

Figure 4
Frequency and emotions of the comments at Cueva del Castañar Natural Monument

Source: Own elaboration.
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Figure 5
Frequency and emotions of the comments at Cueva de Fuentes de León Natural Monument

Source: Own elaboration.

Figure 6
Frequency and emotions of the comments at Barruecos Natural Monument

Source: Own elaboration.

Figure 7
Frequency and emotions of the comments at Mina la Jayona Natural Monument

Source: Own elaboration.
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Figure 8
Frequency and emotions of the comments at Cornalvo Nature Reserve

Source: Own elaboration.

Figure 9
Frequency and emotions of the comments at Tagus Internacional Nature Reserve

Source: Own elaboration.

Figure 10
Frequency and emotions of the comments at Garganta de los Infiernos Nature Reserve

Source: Own elaboration.
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These figures show the most frequent words and the type of emotion in each of these words. Note that the 
volume of comments does not increase the presence of sentiments and feelings, but the meaning of these 
comments does.

The results show distinct characteristics in each of the word clouds. There are destinations where senti-
ments and emotions are incredibly low compared to others, directly affecting different perceptions of the 
brand and personal experience. Users create distinct images of each destination based on their activities 
and experiences.

Monfragüe National Park has registered the highest frequency of words related to hiking routes, landscapes, 
and botany. Visitors have valued Salto del Gitano, the castle of Monfragüe, outdoor activities or birdwatching.

The words that define the positive sentiments of these comments are related to the quality of services and 
the views of the park, which make it a unique place. Similarly, negative feelings are defined by words such 
as fire, rubbish, or shooting. 

The comments observed at Cueva del Castañar Natural Monument discuss the visits, the interpretation 
centre, and nature. Positive sentiments are identified with the cleanliness, the quality of the place, and the 
enjoyment of the experience where words like "centre", "impressive", and "clean" have appeared in the com-
ments. Negative sentiments are related to mentions of the sewers and the low quality of some tourist services.

The comments observed at Cuevas de Fuentes de León discuss the lessons on minerals and the visit, with 
words like "guide" or "stalactites" highlighted. In general, visitors have rated the place positively; comments 
talk about the beauty of the place, gastronomy, and food quality. On the other hand, there are reports about 
hazards or rubbish that can be found in some parts of the destination.

Barruecos Natural Monument shows comments focusing on the environment, rocks, and the wild animals 
that live there. There are many references to the museum, the Game of Thrones series, or alternative destina-
tions such as the Monumental City of Cáceres. Positive sentiments show the quietness and quality of services 
offered by the site and the contribution of the Game of Thrones series. At the same time, negative sentiments 
talk about areas with rubbish, which is not a good advertisement for the destination.

The comments observed at Mina la Jayona Natural Monument talk about the guided tour and the botany 
of the destination. Botany is a unique aspect that is only observed in this natural area. On the other hand, 
negative sentiments show how visitors are disappointed with the time spent on services in this natural area; 
for example, the word "loss" appears associated with the word "time".

The comments observed at Cornalvo Natural Park speak of the diversity of the birdlife, the routes, and their 
distinct levels. Note that these comments are also observed in Monfragüe National Park. Still, visitors have 
described Cornalvo Nature Reserve as a family-friendly destination where you can enjoy gastronomy and 
biodiversity. However, visitors have highlighted the negative aspects, such as noise and waste. Compared to 
other natural areas, these negative aspects are more pronounced, with words like "negligence" or "painful" 
appearing in the comments.

Activities related to hiking, water, bird watching, visits to Roman monuments, and connections between 
Spain and Portugal are appreciated at the Tagus Internacional Nature Reserve. Positive comments describe 
an excellent destination where visitors recommend places like the beach or a boat trip. Negative remarks and 
sentiments mention the smells coming from the river.

Finally, Garganta de los Infiernos Nature Reserve is the destination with the highest number of comments 
related to water and biodiversity. Routes through natural pools or waterfalls are the best rated and commented 
on by visitors. The positive sentiments observed in the comments are about fun, quality, and nature. However, 
negative sentiments talk about forest fires, litter, and mosquitoes.
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4.2. Emotional presence
The results show different values of emotional presence in each of the destinations. Overall, the online reputa-
tion and visitor experience are significantly strengthened due to the more positive emotions observed in the 
comments. At the same time, negative sentiments and emotions describe an image that does not resemble 
the reality of the destination.

Table 2 shows the presence of sentiment (positive and negative) for each of the natural destinations analysed 
concerning the total volume of comments. The value is expressed in percentages, and the range of values 
goes from 3% to 17%. The most considerable evidence in Table 2 is the presence of green, which indicates 
positive sentiments. Positive sentiments are generally more common than negative sentiments in the com-
ments and destinations. 

Table 2 
Presence of positive and negative sentiments over total comments
Natural space Positive Negative
Monfragüe National Park 10% 5%
Cueva del Castañar Natural Monument 17% 3%
Cuevas de Fuentes de León 16% 4%
Barruecos Natural Monument 15% 3%
Mina la Jayona Natural Monument 13% 6%
Cornalvo Nature Reserve 15% 5%
Tagus Internacional Nature Reserve 14% 4%
Garganta de los Infiernos Nature Reserve 13% 7%

Source: Own elaboration.

Cueva del Castañar Natural Monument and Cuevas de Fuentes de León are the destinations with the highest 
positive comments, with 17% and 16%, respectively. Additionally, the natural area with the lowest propor-
tion of positive comments is Monfragüe National Park, with 10%. This means a difference of 7% with the 
best reference destination, Cueva del Castañar Natural Monument. 

Two of the natural areas with the least negative sentiment in their comments are Cueva del Castañar Natural 
Monument and Barruecos Natural Monument, with 3% in both cases. On the other hand, Garganta de los 
Infiernos and Mina la Jayona Natural Monument present 7% and 6%, respectively.

Table 3 and Table 4 present the percentage of each emotion concerning the total number of comments in 
each of the natural areas analysed.  The simultaneous comparison of these tables and the grouped word clouds 
can help to understand the main differences between the natural areas analysed.

The emotion "Trust" presents the highest average in natural areas analysed. Cueva del Castañar Natural 
Monument has 9%, while Monfragüe National Park has the lowest value with 5%. Through these values and 
the word clouds of the destinations analysed with a low presence of trust, this work proposes to improve the 
didactic environment to increase the presence of this emotion in the comments. 

The emotion "Fun" is similar in four of the eight destinations (Cuevas de Fuentes de León, Barruecos Natural 
Monument, Cornalvo Nature Reserve and Tagus Internacional Nature Reserve), with a presence of 7% in 
each. Suppose Monfragüe National Park (with a 4% presence of this emotion over the total) wants to increase 
this value. In that case, this destination should promote its gastronomic culture and the quality and beauty 
of its landscape.

On the other hand, the highest presence of "Anticipation" has been observed in Cueva del Castañar Natural 
Monument, Tagus Internacional Nature Reserve, Cuevas de Fuentes de León, and Barruecos Natural Monu-
ment, with values between 7% and 6%. However, Monfragüe National Park only has 4% of this emotion 
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in the comments. Therefore, to increase this emotion, the services offered should improve the quality and 
timing of services. 

Finally, "surprise" is the lowest emotion observed in the main destinations in the Community of Extremadura. 
Seven register 3% of this emotion, while Monfragüe National Park is at 2%. In these destinations, the words 
"unique", "surprise", and "luck" appear regularly. Therefore, to increase the presence of this emotion, this 
paper proposes to improve the comparative advantages of each destination.

Table 3 
Presence of positive emotions over total number of comments
Natural space Trust Fun Anticipation Surprise
Monfragüe National Park 5% 4% 4% 2%
Cueva del Castañar Natural Monument 9% 6% 7% 3%
Cueva de Fuentes de León Natural Monument 8% 7% 6% 3%
Barruecos Natural Monument 7% 7% 6% 3%
Mina la Jayona Natural Monument 7% 5% 5% 3%
Cornalvo Nature Reserve 8% 7% 5% 3%
Tagus Internacional Nature Reserve 7% 7% 6% 3%
Garganta de los Infiernos Nature Reserve 6% 5% 5% 3%

Source: Own elaboration.

Table 4
Presence of negative emotions over total number of comments
Natural space Anger Disgust Fear Sadness
Monfragüe National Park 2% 1% 2% 2%
Cueva del Castañar Natural Monument 2% 1% 1% 2%
Cueva de Fuentes de León Natural Monument 1% 1% 2% 2%
Barruecos Natural Monument 0% 1% 1% 2%
Mina la Jayona Natural Monument 2% 1% 3% 3%
Cornalvo Nature Reserve 2% 2% 3% 3%
Tagus Internacional Nature Reserve 1% 1% 2% 2%
Garganta de los Infiernos Nature Reserve 2% 2% 4% 4%

Source: Own elaboration.

On the other hand, the analysis of negative sentiments shows that the emotion "Anger" is around 1% in each 
destination. The most significant value is observed at Barruecos Natural Monument, which is around 0%, 
indicating an absence of this sentiment in this destination. Word clouds have detected a close relationship 
between noise, shots, and fear, particularly in destinations such as Monfragüe National Park. Barruecos Natu-
ral Monument does not detect the presence of these words, making it a reference for reducing this emotion.

Similarly, "Repulsion" presents the same values as the previous emotion, between 1% and 2%. Garganta de 
los Infiernos Nature Reserve and Cornalvo Nature Reserve are the destinations with the highest presence of 
this emotion. The high presence of this emotion is caused by litter, smells, and dirt, which eventually ap-
pear in the comments of these natural spaces. To reduce this emotion, the tasks and courses should focus on 
improving cleanliness and hazards in these destinations. 

Another negative emotion to reduce is "fear". The value is higher than the two previous emotions. Garganta de 
los Infiernos Nature Reserve and Mina la Jayona Natural Monument are the destinations where this emotion 
is most frequent, with 4% and 3%, respectively. On the other hand, Cueva del Castañar Natural Monument 
and Barruecos Natural Monument have the lowest value (1%). The main difference between the destinations 
is that the comments include words like "risk", "caution" and "fire". To reduce the presence of this emotion, 
these destinations should increase the number of risk signals and eliminate all hazards.
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Finally, "Sadness" is between 3% and 4% in these destinations. Garganta de los Infiernos Nature Reserve 
has the highest value with 4%. In contrast, Monfragüe National Park, Cueva del Castañar Natural Monu-
ment, Cuevas de Fuentes de León, Barruecos Natural Monument and Tagus Internacional Nature Reserve 
have 2%. 

5. Conclusions
The results have verified the initial hypotheses. Firstly, the comments have shown that sentiments and emo-
tions have affected online reputation, depending on whether these sentiments have been positive or nega-
tive. Secondly, each user's experience is different due to the objective facts experienced in each of the natural 
destinations of the Community of Extremadura.

The destinations with the best presence of positive sentiments also have a low presence of negative com-
ments. Regarding feelings, Cueva del Castañar Natural Monument and the Cuevas de Fuentes de León are 
the destinations that best manage sentiments and emotions. At the same time, the Monfragüe National Park 
shows the worst level.

These natural destinations can increase and improve the presence of emotions such as "trust", "fun", "antici-
pation", or "surprise" through the selection of a destination as a reference where a positive visitor experience 
has a high presence.

Based on the above observations, this paper proposes some improvements to equalise, increase or decrease 
the presence of sentiments and emotions to improve (i) the online reputation of tourist destinations and (ii) 
user experience, which can be summarised as follows:

Firstly, the leading natural destinations should equalise the presence of "Surprise" to the other emotions. A 
high presence of this emotion can increase the total number of positive comments in the short and medium 
term. In the same way, if destinations manage to reduce the presence of emotions such as "fear" or "sadness", 
negative comments will be significantly reduced.

Similarly, the analysis shows a possibility of increasing positive sentiments. Monfragüe National Park and 
Cueva del Castañar Natural Monument can improve some emotions like "Fun" and "Anticipation", but the 
best way to obtain a balance with the rest of them is to assign the emotion "Confidence" as the best reference 
(see Figure 3 to receive more information).

Moreover, this paper recommends that Cuevas de Fuentes de León, Barruecos Natural Monument and Cor-
nalvo Nature Reserve should increase the presence of "Anticipation". At the same time, Mina Jayona and 
Garganta de los Infiernos Nature Reserve should improve the presence of "Fun" and "Surprise" to significantly 
increase the total number of positive comments.

Words like "rubbish" and "dirt" have been mentioned multiple times. Natural spaces should reduce or elimi-
nate this problem, associated with the emotion "Repulsion" and negative sentiment. This problem should 
be solved with a high priority because some destinations have especially important tourist or governmental 
certifications in the international community. 

Cuevas de Fuentes de León and Barruecos Natural Monument have a low presence of the emotion "Anger". 
These destinations can be a reference for Monfragüe National Park, Cueva del Castañar Natural Monument, 
Cornalvo Nature Reserve and Tagus Internacional Nature Reserve to reduce the presence of this emotion 
and the total negative feelings.

The results show that online reputation is affected, and user experiences differ in each tourism destination. 
These differences have several theoretical and practical implications. 
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One theoretical implication is given through the theories of consumer and destination perception, which, 
based on eWOM, allows a small number of highly positive or negative comments to have a disproportionate 
impact on the reputation of a destination. According to the literature review, any variation in the presence of 
sentiment and emotions that increases online reputation by 1% will positively improve each tourism destina-
tion's average daily rate, occupancy levels and profit margins.

Similarly, the practical implications derived from the analysis of objective opinions (not influenced by per-
sonal factors such as climate or company but influenced by the quality of the destination) in the comments 
allow for the design of strategies to manage online reputation. These strategies can maximise the positive 
impact and minimise the effect of negative comments, understand trends and patterns, and identify areas of 
improvement and strengths of the destination.

Finally, these results highlight the crucial importance of proactively managing online reputation and user 
experiences in tourism destinations to understand the influence of comments on visitor perceptions and the 
economic results of the destination. The ability to implement strategies that encourage positive reviews and 
mitigate the impact of negative comments can significantly affect occupancy, fares, and profitability. In a digital 
environment where the voice of the consumer carries significant weight, online reputation is an invaluable 
asset for the sustained success of any tourism destination. 
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