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Abstract: The main aim of this study was to identify the key indicators related to
environmental management and sustainability of hotels as perceived by travelers during their trips.
The methodology used was a sentiment analysis with an algorithm developed in Python trained
with data mining and machine learning, with the MonkeyLearn library in the hotel industry sector
under the eWOM model (e-Word of Mouth). The results with negative, positive and neutral feelings
were submitted to a textual analysis with the qualitative analysis software Nvivo Pro 12. The sample
consisted of the 25 best hotels in Switzerland according to Traveler’s Choice from TripAdvisor ranking
2018 that draws from more than 500,000 reviews. For data extraction, we connected to the TripAdvisor
API, obtaining a sample of n = 8331 reviews of the hotels that made up the ranking. The results
of the study highlight the key factors related to environmental management detected by travelers
during their stay in hotels and can be meaningfully used by managers or hotel managers to improve
their services and enhance the value provided by their policies of sustainability and respect for the
environment. The limitations of the present study relate to the size of the sample and the number of
hotels included in the present analysis.

Keywords: environmental factors; sentiment analysis; e-WOM; environmental management;
sentiment analysis; textual analysis; sustainability; machine learning

1. Introduction

Generating 10% of global GDP (Gross Domestic Product), tourism is the third largest industry
in the world. Tourism is also a key factor for economic growth, since, in 2015, international tourism
generated 1.5 trillion USD. Finally, tourism is essential in the creation of employment and sustainability
around the world, as one in every eleven jobs is in tourism [1].

Since the 1980s, the evolution of technology and communications has led to a dramatic evolution of
the tourism industry, allowing the different actors involved in tourism services to interact globally, thus
improving their operational and management practices [1,2]. Accordingly, both tourist destinations
and those responsible for the sustainability of hotel management have improved their competitiveness
and decision-making.

The development of communication and information technologies has also allowed consumers to
more easily access the information they use to plan their trips, and better interact with tourism service
providers [2]. This new technological ecosystem where consumers are increasingly informed embodies
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a paradigm shift where users not only look for products or services but also expect these products and
services to be aligned with their vision of the world and their values of social and environmental justice;
moreover, users do not hesitate to share their opinions with other users through online channels [3,4].

In this context, it should be noted that tourism is, in essence, an experiential and transformative
industry that not only serves to reinforce the beliefs of tourists but also has the power to transform
society, favoring environmental awareness and fostering sustainable practices among individuals who
are not less familiar with those practices.

As a result, staff members responsible for hotel establishments’ management have to be aware of
the opinions that tourists have of their establishment, as well as of the fact that tourists have every
possibility to freely express their opinions using new channels. Such awareness is necessary to improve
the competitiveness of hotel establishments through these new information channels, as well as to
show their responsibility as leaders of a transformative industry capable of raising society’s awareness
of environmental management and sustainability.

In this respect, almost two decades ago, Gössling [5] was the first to emphasize the growing
number of international tourists and the consequences that these displacements could have on the
environment and long-term sustainability. In his work, Gössling [5] focused on the following five main
aspects: (1) the change in coverage and land use; (2) energy consumption; (3) possible extinction of
wild species; (4) spread of diseases; and (5) understanding of the impact of tourism on the environment.
Other pioneer works that sought to improve the understanding of the impact that tourism had
on the environment include the studies by Saarinen and Jarkko [6] and Hunter [7]. Later, some
authors demonstrated that the tourism sector is too slow to implement policies that take care of the
environment [8] and argued that the main aim of many establishments in this industry was not to
protect the environment, but to improve their competitive position in the market [9].

However, in their analysis of a random sample of 291 tourism and non-tourism companies in
Australia, Moyle et al. [10] concluded that tourism companies are more committed to sustainable
environmental practices and demonstrate that tourism companies are not slower when adopting
sustainable practices than companies in other industries. In this context, a legitimate question that
arises is as follows: What are the factors that consumers in the tourism industry value the most in
terms of sustainable practices, and how do these factors influence their decisions about the destinations
they decide to visit?

1.1. Tourism Trends and Environmental Management

According to the data obtained by the World Tourism Organization (UNWTO), in 2017, there was
a 7% increase in the arrival of international tourists as compared to the previous year, reaching 1322
million tourists. In addition, as shown in Table 1, it is expected that this growth tendency will persist
in 2018 and, according to experts, it should not be less than 4–5%, since Table 1 shows the annual
increase with respect to previous years around the world. In an increasingly global tourism and
international trade, the growth trends of tourism and environmental management are important data
to be considered. At the same time, considering this strong increase in the reception of international
tourists, it is necessary to consider the interests of members of the local communities, ensuring that
the latter can benefit from this increase in visitors and align this growth of international tourism with
the Sustainable Development Goals. These sustainable development objectives are intended to be a
quantitative measure for governments to explain their performance in terms of a series of challenges,
ranging from pollution control to natural resource management.

In this relation, it is important to highlight that 2017 was the International Year of Sustainable
Tourism, and some of the challenges that arose from the World Tourism Organization of the United
Nations (UNWTO) were precisely the efficiency in the management of resources, protection of the
environment, and fight against climate change.
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Table 1. International Tourist Arrivals by (sub) region.

Full
Year Change

2015 2016 2017 2017 16/15 17/16 18

(million) (%) (%) YTD

World * 1.195 1.239 1.323 100 3.7 6.8 6.2
Advanced economies 655 685 725 54.8 4.7 5.8 5.3
Emerging economies 540 554 597 45.2 2.5 7.9 7.1

By UNWTO Regions

Europe 605.1 619.0 671.1 50.7 2.3 8.4 6.8
Northern Europe 69.8 73.8 77.3 5.8 5.8 4.8 1.4
Western Europe 181.5 181.5 194.6 14.7 0.0 7.2 7.8

Central Eastern Eur. 122.4 126.7 133.0 10.1 3.5 4.9 6.3
Southern Medit. Eur. 231.4 237.1 266.2 20.1 2.4 12.3 8.0

-of which EU-28 478.6 499.8 538.1 40.7 4.4 7.7 5.6
Asia and the Pacific 284.1 305.9 323.2 24.4 7.7 5.6 7.8

North-East Asia 142.1 154.3 159.5 12.1 8.6 3.4 6.3
South-East Asia 104.2 110.8 120.4 9.1 6.3 8.6 10.0

Oceania 14.3 15.7 16.6 1.3 9.7 6.0 5.2
South Asia 23.5 25.1 26.7 2.0 7.0 6.1 8.8
Americas 193.7 200.7 207.3 15.7 3.6 3.3 3.0

North America 127.5 130.9 133.3 10.1 2.7 1.8 4.1
Caribbean 24.1 25.2 26.1 2.0 4.7 3.4 −9.5

Central America 10.2 10.7 11.2 0.8 4.1 4.7 5.7
South America 31.9 33.9 36.7 2.8 6.3 8.4 7.7

Africa 53.6 57.8 63.0 4.8 7.9 9.0 5.6
North Africa 18.0 18.9 21.7 1.6 5.0 14.7 4.4

Sub-Saharan Africa 35.6 38.9 41.3 3.1 9.3 6.2 6.1
Middle East 581 55.6 58.2 4.4 −4.3 4.6 4.5

* Classification based on the International Monetary Fund (IMF). World Economic Outlook, June 2018. Source:
World Tourism Organization (UNWTO).

Following this line of work, the tourism sector has proposed reducing its CO2 emissions by 5%.
This has been planned to be achieved by increasing funds for the conservation of heritage, wildlife,
and the environment, and recovering biodiversity through tourism and managing, in a sustainable
manner, more than 1800 million international tourists expected for 2030. This growth in the number of
tourists is shown in Table 2.

Table 2. International Tourist Arrivals received (million) by UNWTO.

International Tourist Arrivals Received (million)

Actual Data Projections

1980 1990 1995 2000 2005 2010 2020 2030

World * 277 435 528 674 797 940 1.360 1.809
Advanced economies 194 296 334 417 453 498 643 772
Emerging economies 83 139 193 257 345 442 717 1.037
By UNWTO regions

Africa 7.2 14.8 18.9 26.5 35.4 50.3 85 134
Americas 62.3 92.8 109.0 128.2 133.3 149.7 199 248

Asia and the Pacific 22.8 55.8 82.0 110.1 153.6 204.0 355 535
Europe 177.3 261.5 304.1 385.1 438.7 475.3 620 744

Middle East 7.1 9.6 13.7 24.1 36.3 60.9 101 149

* Classification based on the International Monetary Fund (IMF). World Economic Outlook, June 2018. Source:
World Tourism Organization (UNWTO).
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1.2. Hotel Tourism in Switzerland

Owing to its natural wealth, an image of a politically and economically safe destination,
well-trained hotel and tourism industry staff, well-developed hotel infrastructure and good
transportation, Switzerland is a popular tourist destination.

The sustainable factors of tourism in Switzerland are an interesting research object because one of
the country’s strengths is precisely the natural mountain wealth so that the impact that tourism can
have on environmental factors might be negative. These include climate change or the disappearance
of mountain ecosystems. It is for this reason that it is necessary to identify concrete actions that would
allow stopping this environmental impact in time to minimize the negative economic consequences in
Switzerland [3].

There is considerable previous work on Switzerland as a tourist destination, largely due to the
popularity of this country among tourists that arises from the richness of its landscapes and the ways
of conserving them, while taking advantage of them as tourist resources [11]. This body of work
highlights Switzerland as a popular tourist destination with significant natural resources, ranging
from lakes to mountains or forests, which are combined with cultural and historical resources [12,13].

Tourism is the fourth export industry in Switzerland. In 2015, with 16,000 million Swiss francs,
its contribution to the Gross Domestic Product (GDP) amounted to 2.6% and generated a demand of
45,000 Swiss francs. The hotel industry alone generates an annual turnover of 7.6 billion Swiss francs
and currently employs more than 63,000 full-time employees. In addition, Switzerland is a country of
sustainable tourism where natural resources are a good that must be protected.

Among the country’s strengths are tourist attractions such as landscapes, lakes, or historic cities
that need to be protected, since they are part of the image that international tourists have in the country.
To this end, the Federal Office for the Environment (FOEN), a body in charge of creating policies that
ensure the protection of the natural and cultural wealth of the country while favoring its economic use,
has been established.

Table 3 shows the estimate of the economic growth that tourism will produce in Switzerland until
2027. From the economic point of view, one of the most important points is the contribution of tourism
to the GDP of the country. This figure includes all economic activities directly or indirectly related to
tourism activities. It is expected that, in 2027, the total contribution of tourism in Switzerland will be
10.1%, i.e., 76.4 billion Swiss francs (77.77 billion dollars).

Table 3. Growth estimation and forecast for Switzerland (WTTC).

Switzerland (Growth) (%) 2016 USD
bn

2016 % of
Total

2017
Growth

USD
bn

2027 % of
Total Growth

Direct contribution to GDP 15.7 2.4 3.9 21.0 2.7 2.6
Total contribution to GDP 60.1 9.1 3.4 77.7 10.1 2.3

Direct contribution to
employment (thousand) 165 3.3 4.6 236 4.4 3.2

Total Contribution to
employment 598 11.8 4.0 813 15.3 2.7

Visitor exports 18.6 5.4 8.2 32.5 6.5 4.9
Domestic spending 27.9 4.2 1.4 30.6 4.0 0.8
Leisure spending 39.4 2.0 2.4 51.7 2.2 2.5

Business spending 7.1 0.4 13.8 11.4 0.5 3.5
Capital investment 2.8 1.7 2.5 3.6 1.8 2.2

In addition, for 2017, 9,725,000 arrivals of international tourists were expected—a figure that will
continue to grow during the following years until 2027, reaching by that year a total of 12,795,000
arrivals. The dramatic growth of tourist arrivals will also lead to the growth of tourist employment
figures. While, in 2017, there were 622,000 tourist workers, i.e., 12.2% of total employment in the
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country, by 2027, this figure is expected to reach 813,000 jobs, i.e., 15.3% of total employment in
the country.

While this economic development is important, it cannot be studied in isolation, since one of
the most important aspects of the country is its natural wealth and environmental sustainability.
In this respect, it is necessary to highlight that there are several awards related to the development
of sustainable tourism that Switzerland has won in recent years. Among them is the first position
in the Environmental Development Index (EPI) in 2018. This index classifies 180 countries into 24
performance indicators covering environmental health and vitality of the ecosystem. With 20 years of
experience, the EPI reveals a tension between two fundamental dimensions of sustainable development:
(1) environmental health, which increases with economic growth and prosperity; and (2) ecosystem
vitality, which undergoes industrialization and urbanization. Good governance emerges as the critical
factor required to balance these different dimensions of sustainability.

As discussed above, the development of the tourism industry has a strong impact on the
environment. Aiming to identify the key indicators that affect this industry due to its own evolution,
we improved the indicators proposed by Saura et al. [3] and Moyle et al. [10] with the factors derived
from a review carried out by Perrat [13]. The resulting factors are summarized in Table 4.

Table 4. Factors of the development of tourism in the environment.

Sustainable Non-Sustainable

General Concepts

Slow development Rapid development
Controlled development Uncontrolled development

Appropriate scale Inappropriate scale
Long-term Short term

Local control Remote control

Development Strategies

Plan, then develop Develop without planning
Concept-led schemes Project-led scheme

All five landscapes concerned Concentrating on “honeypots”
Pressures and benefits diffused Increase capacity

Local developers Outside developers
Locals employed Imported labor

Vernacular architecture Non-vernacular architecture
Appropriate public flow management Accumulation of public

Tourist Behavior

Low value Little or no mental preparation
Some mental preparation No learning of local traditions and language

Learning of local traditions and language
Sensitive to destinations and hosts Intensive and insensitive use

Repeat visits Unlikely to return

Therefore, we can conclude that Switzerland is a country that has attracted considerable scholarly
attention with regard to sustainability, because the country has a great growth potential and good
bases such as hotel infrastructure and services, which, combined with appropriate management of the
country’s natural resources, can have a significant impact on the industry.

The main aim of the present study was to identify the key factors or indicators that travelers detect
during their trips related to the environment and sustainability. In terms of methodology, we carried out
a sentiment analysis with an algorithm developed in Python and trained with data mining and machine
learning with the MonkeyLearn Software (San Francisco, CA, USA) in the hotel industry sector under
the theoretical model of eWOM (e-Word of Mouth). A textual analysis of the negative, positive, and
neutral results was made using the Nvivo Pro 12 software (QSR International, Melbourne, Australia).
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The sample consisted of 25 best hotels in Switzerland according to the Ranking Traveler’s Choice from
TripAdvisor 2018. The sample comprised 8331 reviews obtained on TripAdvisor by the hotels that
made up this ranking and that were downloaded after connecting to the API. TripAdvisor [3].

The results of the present study highlight the key factors related to the environment detected by
travelers during their stay in hotels and can be meaningfully used by managers or hotel managers to
improve their services and to enhance the value of their policies aimed at sustainability and respect for
the environment.

2. Literature Review

In the last decade, although sustainability in tourism has been a widely researched topic, little
attention has been paid to the factors that favor sustainable management from the point of view of
tourists [1,10,13].

Previous studies have predominantly focused on sustainability and its importance for the
tourism sector; however, there is still a gap in the literature regarding the factors that determine
sustainability in tourism and enhance the awareness about the sustainability of those responsible for
hotel establishments so that to ensure its more effective implementation.

Studies by Moyle et al. [10], Butler [8] and Sharpley [14] used questionnaires to obtain information
about the establishments and thus to assess whether the management is sustainable. Currently, research
is being published that, supported by technological advances in tourism, identifies the opinions of
tourists to extract the most important factors in the sustainability of the tourism sector management.
This research takes advantage of the new technologies to detect new avenues of improvement and
active listening on the Internet and social networks [15,16].

Previous research has given rise to a new theoretical model known as e-WOM (Electronic Word
of Mouth), in which traditional communication has undergone changes with the development of
the Internet [17]. The unstoppable advance of technology [18–21] and the expansion of the Internet
have caused the traditional communication to transform into online communication. The electronic
communication can be defined as “personal communication supported by the Internet and can be
disseminated by a multitude of online applications such as online forums, electronic billboard systems,
blogs, review sites, and social networks” [22].

Currently, e-WOM plays an important role in the communication of any company and the success
of the products and services that are marketed is no longer determined by traditional advertising,
but rather depends on reviews and online comments written by consumers themselves [23]. In this
area, some studies are available that explore the differences in online behaviors of users from Asian
or European countries [24,25]. Other studies in this domain focus on a single segment, e.g., young
people, to get a deep understanding of their behavior in social networks, such as Facebook, that has
dramatically changed the way such population groups establish social relationships [26].

With respect to the research focus of the present study, several authors, such as Papathanassis [4]
or Saura et al. [3], argued that online recommendations are particularly important for the tourism
sector and should be taken into account by those responsible for hotel management. In one pertinent
study, Londoño and Hernandez-Maskivker [27] applied sentiment analysis to analyze online reviews
on TripAdvisor to identify environmental factors of the analyzed hotels. Likewise, Phillips et al. [28]
used sentiment analysis to analyze online reviews of Swiss hotels obtained from 69 different sources to
extract indicators of environmental management. Table 5 provides a summary of the main studies
relevant to the present research.
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Table 5. Major previous studies on sustainable development in the tourism industry.

References Summary

[3]

Identified the key factors related to the environment for the management of sustainable hotels,
conducting sentiment and textual analyses on the reviews of hotel users on Twitter. The authors
used an algorithm based on machine learning and connect to the Twitter API to perform data
extraction.

[27] Identified practices related to environmental sustainability using sentiment analysis of
TripAdvisor’s comments

[28]

Examined the determinants of Swiss hotel performance using an artificial neural network model
that builds based on previous e-WOM studies of 59,688 online comments obtained from
69 different sources. This allowed the authors to identify those indicators, including the
environmental ones, which improve the management of hotels in Switzerland.

[16]
Applied the latest advances in language processing techniques (NLP) and machine learning to
develop an algorithm making it possible to classify written user reviews on TripAdvisor into
positive or negative ones according to the word used in the reviews

[15]

Presented a model that allows organizing and accessing online reviews of hotels. The authors
emphasized that the opinions and comments made by users on hotel web pages are an important
source of information when planning trips and knowing those comments is necessary for both
quality control and for the sustainability of the management of the hotels.

[4] Demonstrated that online recommendations, known as e-WOM, are especially important for the
tourism sector and need to be considered by those responsible for the management of hotels.

3. Related Work on Environment and Sustainability Ecosystems on TripAdvisor

The Internet revolution has not only changed the way in which information is distributed and
the way in which consumers have access to it but also how travelers choose and book hotels [29].
According to Buhalis and Law [30], 70% of users who made travel reservations during 2008 used the
online channel to do so.

Among all possible online channels and platforms, many pertinent studies have highlighted the
growing importance of TripAdvisor [31–33].

TripAdvisor is an American travel website founded in February 2000 [34]. This online platform
allows users to share their travel experiences based on the principle that travelers can post reviews,
comments, and ratings about a destination, hotel, or attraction and can add photos, videos, travel
maps of their trips or participate in discussion forums [35].

TripAdvisor users can write reviews and assign scores from 1 (“terrible”) to 5 (“excellent”)
based on a set of criteria that include general satisfaction, quality of sleep, location, rooms, service,
value for money, and cleanliness [36]. This online platform has 350 million monthly visitors and
contains over 300 million comments and opinions from real travelers, covering more than 6.2 million
accommodations, restaurants, and attractions [37]. Of relevance for the present research, Londoño
and Hernandez-Maskivker [27] applied sentiment analysis to the TripAdvisor comments on the
sustainability of the hotels included in the TripAdvisor Green Leaders program to identify practices
related to environmental sustainability.

3.1. Sentiment Analysis

There are a growing number of studies that use sentiment analysis to identify the opinions in the
messages under analysis. These findings are usually based on models developed based on machine
learning that is applied to the opinions that users write in social networks on a specific topic [38,39].

For instance, Phillips et al. [28] developed artificial neural networks to determine the Swiss hotel
performance and thus identified those environmental factors that allow for improving the management
of hotels in this country. To this end, the authors extracted 59,688 online comments from 69 different
sources and performed sentiment analysis to extract the environmental factors that were most present
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in the comments shared by the users. Sentiment analysis can be combined with other technologies to
extract the most important factors under consideration [3].

Furthermore, Pak and Paroubek [40] developed different methodologies to analyze Twitter
comments. In general, the appearance of certain words is frequently the main object of analysis. When
specific words occur recurrently, they give rise to a positive or negative feeling, thus demonstrating that
sentiment analysis can be meaningfully applied to communication on social networks. In this relation,
Londoño and Hernandez-Maskivker [27] applied sentiment analysis to comments on TripAdvisor,
demonstrating that this social network is a suitable platform for this approach.

3.2. Textual Analysis

Textual analysis is a qualitative analysis procedure in which various factors related to an event,
a company, or any other object of study are grouped into nodes [41]. The most common way to perform
a textual analysis of selected terms is through the use of Nvivo software. The main purpose of the
textual analysis is to obtain an exploratory analysis based on raw data, obtaining results of a higher
descriptive quality than would be possible without such software [42].

The obtained results are the first categorization at a higher level where the nodes are conceptually
independent of each other. At the second level, branches appear that leave each of the nodes and are
organized hierarchically. Finally, as mentioned above, a series of indicators are obtained that reflect
each of the categories related to the object of study [43,44].

In one study illustrating this approach, Saura et al. [3] performed a classification of environmental
factors into three categories or nodes. The first node (N1) included negative factors, the second node
(N2) neutral factors, and the third node (N3) positive factors.

4. Conceptual Framework and Hypothesis Development

As discussed in Section 2, e-WOM is “personal communication supported by the Internet
and can be disseminated by a multitude of online applications such as online forums, electronic
billboard systems, blogs, review sites, and social networks “ [22,45,46]. According to several authors,
including Papathanassis and Knolle [4] and Saura, et al. [3], online recommendations are particularly
important for the tourism sector and need to be taken in account by those responsible for managing
the hotels [47–49]. Likewise, Anderson [31] and Kasper and Vela [15] also explained the importance of
TripAdvisor for the tourism sector and how travelers write reviews on various topics related to their
stay, including the environmental environment. Finally, Phillips et al. [28] analyzed the comments of
Swiss tourists who stayed in hotels and that contained indicators that can improve the management of
hotels [50–53]. Based on the literature review, the following hypothesis is put forward:

Hypothesis H1. Online reviews of travelers during their stay in Swiss hotels would contain indicators related
to the management of environmental issues by these hotels.

Furthermore, Londoño and Hernandez-Maskivker [27] applied sentiment analysis to TripAdvisor
comments to identify practices related to environmental sustainability [54–56]. On the other hand,
García et al. (2012) [16] used a questionnaire to obtain information on the most important indicators
that improve the management of environmental aspects by hotels [57–60]. Based on previous research,
the following hypothesis can be formulated:

Hypothesis H2. The feeling of the reviews (positive, negative, and neutral) of travelers during their stay in
Swiss hotels would contain indicators (positive, negative, and neutral) for the management of environmental
issues by these hotels.

Using the Tourist Happiness Index, Chen and Li [44] analyzed the positive feeling of the tourists
who stayed in Swiss hotels of environmental tourism. Furthermore, Abou-Zeid et al. [61] concluded
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that the feeling of Swiss tourists is positive when analyzing environmental factors related to transport.
Next, Phillips et al. [28] analyzed a sample of 235 Swiss hotels for the period of 2008–2010 and obtained
59,688 positive comments from 69 online sources [62–65]. Based on the results of the studies mentioned
above, we propose the following hypothesis:

Hypothesis H3. The sentiment of travelers on the indicators of management of environmental issues by Swiss
hotels would be positive.

5. Methodology

The methodology used in this study was, in the first place, sentiment analysis of traveler reviews
on the TripAdvisor platform that works with processes of machine learning and that was trained
with an algorithm developed in Python connected to the Monkeylearn library (MonkeyLearn, San
Francisco, CA, USA) based on the research of Londoño and Hernandez-Maskivker [3,10,27,66–68].
Subsequently, textual analysis of the negative, neutral, and positive reviews was conducted using the
qualitative analysis software Nvivo Pro 12 [10,69,70], which identifies key factors for the management
of environmental issues by Swiss hotels using the presented process as a methodological support in
the research conducted by Saura et al. [3,49,71,72].

5.1. Sample

The main objective of the present study was to identify the key factors related to the management
of environmental issues by Swiss hotels, taking into account the feelings of travelers’ reviews during
their hotel stay [73–75]. The sample was made up of the best 25 hotels in Switzerland according to
the ranking of TripAdvisor Traveler’s Choice Awards, which was drawn from more than 500 million
opinions in Switzerland. The reviews ranged from 1 (“terrible”) to 5 (“excellent”) and included user
evaluation of a set of criteria, such as general satisfaction, quality of sleep, location, rooms, service,
value for money, and cleanliness [3,27,28].

To identify the indicated indicators, the data extraction resulted in a total sample of n = 8331
reviews extracted from the TripAdvisor API from 19 December 2017 to 15 January 2018, according to
the official profiles of Swiss hotels that won the TripAdvisor Traveler’s Choice Award [75–77].

Appendix A shows the TripAdvisor identification information of the hotels under study.

5.2. Data Collection and Extraction

The data were collected using the TripAdvisor API between 19 December 2017 and 15 January
2018. The hotel profiles winning TripAdvisor Traveler’s Choice Award in Switzerland in 2018 were
included in the analysis [78,79].

In terms of Sentiment Analysis, we used the an available algorithm in the MonkeyLearn library
that is developed in Python and uses machine learning and data-mining techniques to improve the
prediction and significance levels of the algorithm results [10,80–83]. To this end, we first connected to
the algorithm and trained it with data-mining processes using a sample of hotel reviews to increase
the significance and predictability of the algorithm to >0.650, which is an indicator that measures the
average of the success of a machine when using machine learning techniques [10,64,80]. As a result of
the application of the sentiment analysis algorithm, the reviews were divided into positive, neutral,
and negative, and were subdivided into different databases. In the next step, we applied textual
analysis to the results [3,27,28]. The reviews of TripAdvisor have been studied under approximations
with Sentiment Analysis [27,37]. Although the reviews in TripAdvisor are usually long and can mix
both negative and positive feelings, we trained through data mining the algorithm that applies the
sentiment analysis so that it can correctly detect the feeling that predominates in the review even if
both positive and negative factors are simultaneously indexed, exclusively with TripAdvisor hotel
reviews. The feeling of global interpretation in a review is above indicators that can be made by mixing
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feelings indiscriminately throughout the review [3] so that data mining allows us to find the feeling
with the significance and predictability indicated above.

As already indicated, the reviews were divided into positive, neutral, and negative. Textual
Analysis was performed on these three groups of reviews using the qualitative analysis software
Nvivo Pro 12 (QSR International, Melbourne, Australia) [46]. Then, the databases were subdivided
into nodes (N) corresponding to review types N1 (positive), N2 (neutral), and N3 (negative). The nodes
were configured as containers for the information which included the evidence and had already been
grouped beforehand. Of note, the creation, design, and exploration of nodes is a way to research pure
data to achieve higher-quality descriptive and explanatory levels than could otherwise be reached
without it [3,17,19].

When this process was carried out, Nvivo Pro 12 showed the indicators of Count, to indicate the
times that an indicator was repeated; similar factors, which were groupings of data similar to those
indicated in the nodes; and weighted percentage, which was the weight of the nodes in terms of the
total data in the database [81,82]. To calculate the weighted percentage, we used Nvivo Pro 12 with the
following formula [46] (see Equation (1)):

K = ∑ ki/n; i = {1, . . . ,n} n = (1, 25) (1)

In the formula, K is found using a query that allows the software to search the text. The constant
varies for each word, and also for the same word in each review under study. The behavior of each
of the words and for each review can be seen. Thus, a K value is found for each hotel, which is later
compared with that of the other hotels. In this way, the average K for all the reviews is calculated to
obtain the global value [82].

In this way, we can group in nodes each of the indicators found by the development of the
methodological process and specific textual analysis. These indicators are grouped into categories that
form a node, and these nodes are linked to the feeling indicated by the positive, negative or neutral
reviews database, from which we rely on for textual analysis. Hence, we can finally group all indicators
identified according to sentiment and based on the results of the application of Nvivo Pro 12 with the
indicated formula and the weight of the category of the node that makes up the indicators [3,27,46]

6. Results

To identify the factors of environmental management observed by travelers during their stay in
the hotels, an automatic classification was developed with machine learning after the extraction of data
(see Figure 1), which resulted in the division of travelers’ reviews into positive, neutral, and negative.

The total number of analyzed TripAdvisor reviews was n = 8331. The average for hotel reviews
examined was 333.24.

From the machine learning sentiment analysis, the greatest probability percentage of success was
0.985, while the lowest was 0.762. The probability percentage is a measure of accuracy and recall of
the samples in each category. This percentage is the result of success in the classification achieved by
the Support Vector Machine (SVM) algorithm that works with machine learning and which we have
trained with data mining to perform the sentiment analysis. This percentage defines the total average
success of the algorithm in the reviews’ classification.

Likewise, it must be mentioned that we have used an algorithm based on SVM typology machine
learning. The supervised learning is the most popular category of Machine Learning algorithms [27,83].
The disadvantage of using this approach is that, for every training example, we have to provide the
correct output until the algorithm acquires a correct percentage of success. The SVM algorithms are a
non-probabilistic model which uses a representation of text examples as points in a multidimensional
space. These examples are mapped so that the examples of the different categories (sentiments) belong
to distinct regions of that space. Then, new texts are mapped onto that same space and predicted to
belong to a category based on which region they fall into [83].
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In this way, we must point out that the probability percentages resulting from the sentiment
analysis for each classification are shown in Figure 1.
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Table 6 shows the probability coefficients obtained by each hotel based on the results of sentiment
analysis. In addition, in terms of distribution, there were 7961 positive reviews, 137 neutral reviews,
and 234 negative reviews.

Table 6. Comments data that were analyzed and average classification of machine learning probability
percentages for each Hotel.

Traveler’s Choice from
TripAdvisor 2017 Nº Reviews Positive Neutral Negative Average Probability

The Omnia 307 290 3 14 0.809
Cervo Zermatt 439 389 10 40 0.711

The Alpina Gstaad 250 213 4 33 0.641
Matternhorn Focus-Design Hotel 461 435 17 9 0.812

Park Hotel Vitznau 433 423 2 8 0.730
Art Hotel Riposo 375 365 5 5 0.829

Beausite Park Hotel 380 371 1 8 0.805
Le Grand Bellevue 487 483 3 1 0.850

Castello del Sole Beach Resort 276 269 4 3 0.893
Europe Hotel & Spa 149 145 4 - 0.677

Romantik Hotel Hornberg 225 201 17 7 0.946
Atlantis by Giardino 282 277 - 5 0.810

Hotel Eiger 317 311 2 4 0.985
Grand Hotel Kronenhof 585 579 5 1 0.714

Widder Hotel 452 439 8 5 0.531
Parkhotel Beaut Site 406 395 11 - 0.850

Lugano Dante Center Swiss Quality 262 230 4 28 0.655
Giardino Ascona 368 355 2 11 0.750

Schlosshotel Life & Style 201 198 2 1 0.891
Waldhotel Davos 117 111 5 1 0.692
Hotel Waldhaus 170 165 - 5 0.614

Hotel Schweizerhof Bern & The Spa 322 308 8 6 0.830
Storchen Zurich 420 400 17 3 0.608

Carlton Hotel St. Moritz 262 233 3 30 0.776
Hotel Belvedere Grindelwald 382 376 - 6 0.654

n = 8331

The results of sentiment analysis allowed us to identify the factors related to the management
of the environment by hotels according to the analysis of each of the sentiment groups. To identify
the key factors for managing the environment from the traveler reviews on TripAdvisor, the results of
the sentiment analysis were structured into three nodes: reviews N1 (positive), N2 (neutral), and N3

(negative). Once the reviews were classified in their respective nodes, we began to work on structuring
and classifying the text of each node. In this sense, the Nvivo Pro 12 tool allows us to perform a
textual analysis of each of the words that are most repeated in the database and that is called itinerancy.
The total itinerancy of a word that appears in the database is added to the node that corresponds
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to each element and that is subsequently categorized according to the indicator that is identified,
for example Nature, Rivers, Views or Local traditions [3]. The total weight of its structured words
itinerancy is the indicator that shows the Weighted Percentage [27,28,84]. These groups of data allowed
us to analyze the factors related to the management of the environment in a positive, neutral and
negative way. Figure 2 shows the methodological process and the subdivision of data in nodes using
Nvivo Pro 12 [84].
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Table 7 shows the results of the semantic analysis for environmental management factors in
positive hotels indicated by travelers during their stays.

Table 7. Results for N1 for environment factors identification.

N1 Count Similar Factors Weighted Percentage

Nature 367 Hotel surroundings, sky, clean air, disconnection, nature
noise, flowers, plants, trees, rivers, waterfalls 2.96

Rivers 305 Clean water, hiking, outdoor activities, hiking trails,
wild animals, forests 1.98

Views 264 Rooms, no buildings, landscape, sunrise, mountains, sun 0.93

Local traditions 231 No urban areas, local products, traditions, local food,
local restaurants 0.77

As can be seen in Table 7, N1 is composed of four types of indicator categories, namely Nature,
Rivers, Views, and Local traditions. The total number of reviews of this type was 1167 with a
Weighted Percentage over the total sample of 6.64. Among the factors identified as positive, there
were characteristics such as pure air, lack of noise, or the abundance of nature and plants. In addition,
in terms of outdoor activities, there were also routes and walks through forests and rivers or wild
animals [84,85]. Therefore, the views of nature from the hotel, as well as the mountains and the
landscape in general, appear to be positive factors. Local traditions and products of the area were
also identified.

In addition, Table 8 shows a selection of positive comments—copied verbatim—as a sample of
the extraction of the factors grouped into positive nodes.

In what corresponds to N2, the categories selected to subdivide the data, as a result of the analysis
of the neutral reviews, are those indicators related to the facilities, the air, the local experiences and the
excursions. In this case, the total roaming number of this type of indicators is 1376 with an average
Weighted Percentage of 3.78 [85]. Although they are not less important due to their condition of neutral
factors, they can be considered to maintain the quality standard with respect to the environment by
hotels and that have been identified regarding issues such as facilities and their quality and sustainable
support, the air of the spaces and the absence of contamination, local experiences in monasteries,
churches or old structures of the area, as well as excursions such as hiking, group visits, or other
sporting activities to interact with nature [86]. Table 9 shows the indicators identified as a result of
textual analysis according to feeling type (positive negative, or neutral).
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Table 8. Positive comments regarding N1 (positive).

TripAdvisor Users Environment Factors-Positive Reviews

Amanda W.

The location is perfect, only a short distance to both the Zermatt main station and
Gornergrat scenic ride train station too. No need to worry about your luggage, they will
pick up and drop you back to the station with hotel electric car. The city is pollution
free...No cars...just electric ones. Perfect for a holiday getaway from busy city life. Enjoy
the fresh oxygen.

Marie-Laure F.

A grand dame of a hotel, reminiscent of true Swiss hospitality offering amazing views of
the mountains and country side surrounding the area. Wonderful team and very warm
and hospitable owners. A short weekend getaway, an amazing drive up from Milan, and
such a breath of oxygen away from our busy lives. A place where time seems to have
stopped, a flashback to years gone by, where everything is calm and peaceful, where one
can here the cliquetis of the cows in the fields and birds singing. A true escape for total
relaxation and forgetting all the rest...Would love to come back with the children who
would just adore looking at the mountains still covered in snow and for long walks in the
forest...Thank you Felix and your team for an amazing stay!

Tamara C.

We were seated on the second floor terrace, which is fringed with flower boxes, and
overlooks the river with its swans floating by. Beyond the river, you can see the iconic
twin towers of Zurich’s historic Grossmunster church and the Altstadt. Second, the
service was elegant and professional; nice touch to offer menus in English, including the
statements supporting sustainability of raw materials. Finally, the food tasted exquisite
and also was beautifully presented.

Table 9. Results for N2 (neutral) for environment factors identification.

N2 Count Similar Factors Weighted Percentage

Installations 401 Ancient, unsustainable, digital documents 1.95
Air 394 Pure, large spaces, no pollution 0.74

Local experiences 376 Churches, monasteries, old buildings 0.69
Excursions 205 Hiking, groups of visits, kayaking 0.40

Likewise, Table 10 illustrates reviews categorized as neutral—copied verbatim—for the
identification of indicators related to the management of the environment by hotels.

Table 10. Neutral comments concerning N2 (neutral).

TripAdvisor Users Environment Factors-Neutral Reviews

Marina 905

The Hotel is the local treasure with its fine cuisine, rich history, friendly staff that make u
feel like a special guest, incredible views from each window, wonderful spa area, and
great location! The place worth returning! The only thing that made us sad was that we
had to leave.

Dooren D.

We stayed only one night but really loved our time there. The welcome was friendly and
warm, the staff always helpfull and friendly. The rooms where spacioud and styeld in an
reagional way. From the balcony we had a lovely view. The wellness area was big
enough with 2 saunas and a steambath. In the lovely garden we found a natural
biologicall pool with refresching cool warter. The garden definately a place to rest. Our
dinner was delicious and the waitres always around. To start the day in a good way have
a look at that breakefast. So many things to choose and so many local products. We really
enjoyed oure time their and will come back.

JalapenoJane

Whenever our family travels to Europe our first stop is in Zurich so we can stay at this
hotel. The people of Zurich and especially the people at this hotel make you feel very
welcome and they appreciate that you are visiting their city. Everyone at the hotel is
eager to answer questions and make suggestions for tourist destinations like where to
have the best fondue and where to shop for a good watch or reasonably priced coocoo
clock or weatherhouse. The hotel is very clean the buffet breakfasts are wonderful,
delicious and set you off on your day of excursions, in style. This hotel also has a
wonderful location if you need to get around to all the most important sites on foot.
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Finally, with respect to N3, the categories selected to subdivide the data were the main categories
of negative indicators that had emerged in textual analysis according to the type sentiment expressed in
the analyzed reviews. Of note, these indicators correspond to noise pollution, traditional food, dirt, and
sustainable energy. The total number of indicators was 806, with an average of Weighted Percentage
of 7.14. With the analysis of N3, it is clear that there are certain indicators for the management of the
environment that travelers perceived as negative; those were related to noise or crowds of people in
natural spaces, the fact that no food is served or food be traditional of the geographical area in which
the hotel is located; garbage or fumes that harm and pollute nature, as well as lack of energy efficiency
indicators such as solar panels, self-sufficiency zones, or sustainable maintenance policies. Table 11
shows these indicators.

Table 11. Results for N3 (negative) for environment factors identification.

N2 Count Similar Factors Weighted Percentage

Noise Pollution 278 Noises, music, people agglomeration 2.45
Traditional Food 189 Local products, traditional food 2.37

Dirt 171 Garbage, smoke outlets, restaurants, energy 1.34
Sustainable energy 168 Energy efficiency, empty areas, solar plates, self-efficiency 0.98

Table 12 shows different indicators related to the textual analysis by negative feeling in the reviews
made by travelers about Swiss hotels—copied verbatim.

Table 12. Negative comments regarding N3 (negative).

TripAdvisor Users Environment Factors-Negative Reviews

Christine H.

The facilities are not the best, there is no gym, just two outdated machines outdoors near
the pool. the hotel does have a beautiful view of the mountains (it’s impossible not to in
Grindlevald) and the town itself is gorgeous. However, the location is on the far end of
town, not near or on the main street—which is not ideal. For the price, this was a very
poor choice.

Matthew C.

More important is the quality of the food. Belvedere Half Board is what I would call
4-star package tour quality. Multiple courses are produced, but they are neither creative
haute cuisine, nor are they nourishing local cuisine. They are strange and
often-insubstantial affairs, which in terms of ingredients cost the hotel very little.

Ying C.
The views should be wonderful but are disappointing—it is situated on a high
promontory between two lakes in the Engadin Valley but none of this can be seen from
the public rooms being totally obscured by trees.

7. Discussion

The results of sentiment and textual analyses undertaken in the present study demonstrate that
there are different indicators for the management of the environment detected by travelers during
their stay in hotels. Both hotel managers and directors should take these indicators into account to
introduce policies that better support sustainability and the environment.

In this respect, it should be noted that the indicators of positive sentiment were those related to the
characteristics of integration between the hotels and the surrounding environment, including the pure
air in the facilities and surroundings, the absence of noise, and the abundance of nature and plants, in
the hotel ecosystem. Likewise, with regard to positive factors, our results suggest that users tend to
highlight the importance of routes and activities through nature and the rivers that surround them, as
well as the respect of both employees and tourists to these wild spaces where there are animals in their
habitat that should not be disturbed.

Likewise, another indicator related to the management of the environment refers to local traditions
and local products. Hotels should take into account that users visiting their facilities should be made



Sustainability 2018, 10, 3016 15 of 20

aware of the fact that they are in a space that respects the sustainability of natural areas and, more
generally, of local products and experiences.

In this sense, those indicators of environmental management of the views that travelers have from
their hotel rooms are also positively valued as well as influence their perception that the hotel has
respected the environment that surrounds it when the facilities are improved or by the construction of
the hotel itself.

The factors that users perceive as negative in the management of the environment in hotels
relate to noise and smoke pollution, or the very agglomeration of people in these spaces. In addition,
a negative indicator for the management of the environment is that the hotel itself does not use or
respect local products and local food traditions, a fact that maintains the importance of sustainability
both locally and globally in the spaces in which the Hotel develops its activities.

In addition, users also tend to negatively perceive garbage, as well as smoke outlets from the
hotels that pollute the surrounding natural spaces. Accordingly, users perceive these aspects as
negative. Another negative indicator perceived by users is the hotel’s sustainability policy regarding
sustainable energy programs, use, and recycling of products or laundry at the request of guests, as well
as the installation of solar panels or self-sufficiency in empty areas.

Hotel owners and relevant management staff should be aware of new technologies and the
opportunities that these online platforms offer. Owing to social networks such as TripAdvisor, hotel
management staff can learn first-hand what are the concerns of tourists and make decisions about it.

In addition, the fact that the reviews are related to the environment shows that users want to stay
in hotels that are well aligned with their values and beliefs.

The indicators explored in the present study can improve the management of the environment in
hotels, because they ratify some generalized beliefs, such as the fact that tourists are concerned about
environmental sustainability. At the same time, our results also suggest the existence of new indicators
that were not previously discussed in the literature, such as the fact that priority should be given to
regional products, which would also have a positive impact on the economy of the region, as this
would make it possible to avoid the unnecessary pollution caused by transportation from the place of
production to the place of consumption.

8. Conclusions

The importance of the present study lies in the fact that the management of the environment is
one of the key aspects of tourism both in Switzerland and in the rest of the world. Last year (2017) was
the International Year of Sustainable Tourism, and some of the challenges posed by the World Tourism
Organization of the United Nations (UNWTO) were precisely the efficiency in the management of
resources, the protection of the environment, and the fight against climate change.

Following previous studies, the present research has shown that online reviews or e-WOM are a
good source of information for decision making on the management of environmental indicators in
hotels in Switzerland.

Regarding Hypothesis 1, our results demonstrate that travelers’ reviews during their stay in Swiss
hotels contain indicators related to environmental management and that these can also be used to
improve hotel services related to sustainability and the environment that surrounds hotel facilities.

Likewise, with regard to Hypothesis 2, our results confirm that the sentiment of travelers’ reviews
also contains environment-related indicators that are perceived as positive, negative or neutral. In this
way, we have identified that the indicators related to the environment and sustainability are both
positive and negative.

Finally, with regard to Hypothesis 3, this hypothesis is supported by the results of sentiment
analysis of a total of 7961 positive reviews showing that, in general, the predominant feeling of the
reviews that contain indicators of the environment for Swiss hotels is positive.

Therefore, hotel managers can use the results of the present study to make better decisions about
the management of key environmental indicators for hotels in Switzerland.
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From the practical perspective, they can also better understand the possibilities offered by
technology for the environmental management of their hotels. Owing to social networks such as
TripAdvisor, those responsible for the management of the hotels can learn first-hand what the concerns
of tourists are and make decisions accordingly.

In addition, the fact that the reviews are related to the environment shows a macro-tendency
that is the concern for ecology, since users want to stay in hotels that are well aligned with their
values and beliefs. Corporate Social Responsibility (CSR), transparency, and closeness combined
with an ever-increasing level of commitment are the areas on which the managers of the hotels in
Switzerland—and particularly those responsible for environmental management—should focus on.

The limitations of this study are related to the sample size that makes up the TripAdvisor reviews,
the number of hotels analyzed, and the number of previous studies consulted.
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Appendix A

Table A1. Cards of the hotels in our sample.

Hotel Location TripAdvisor Starts Customers Reviews

The Omnia Zermatt, Switzerland 5.0 310
Cervo Zermatt Zermatt, Switzerland 5.0 439

The Alpina Gstaad Gstaad, Switzerland 5.0 250
Matternhorn Focus–Design Hotel Zermatt, Switzerland 5.0 461

Park Hotel Vitznau Vitznau, Switzerland 5.0 433
Art Hotel Riposo Ascona, Switzerland 5.0 375

Beausite Park Hotel Wengen, Switzerland 5.0 380
Le Grand Bellevue Gstaad, Switzerland 5.0 487

Castello del Sole Beach Resort & SPA Ascona, Switzerland 5.0 276
Europe Hotel & Spa Zermatt, Switzerland 5.0 149

Romantik Hotel Hornberg Saanenmoser, Switzerland 5.0 225
Atlantis by Giardino Zurich, Switzerland 5.0 282

Hotel Eiger Murren, Switzerland 5.0 317
Grand Hotel Kronenhof Pontresina, Switzerland 5.0 585

Widder Hotel Zurich, Switzerland 5.0 452
Parkhotel Beaut Site Zermaat, Switzerland 5.0 406

Lugano Dante Center Swiss Lugano, Switzerland 5.0 262
Giardino Ascona Ascona, Switzerland 5.0 368

Schlosshotel Life & Style Zermatt, Switzerland 5.0 201
Waldhotel Davos Davos, Switzerland 5.0 117

Hotel Waldhaus Sils im Engadin,
Switzerland 5.0 170

Hotel Schweizerhof Bern & The Spa Bern, Switzerland 4.5 322
Storchen Zurich Zurich, Switzerland 4.5 420

Carlton Hotel St. Moritz St. Moritz, Switzerland 5.0 262
Hotel Belvedere Grindelwald Grindelwald, Switzerland 5.0 382
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11. Kuščer, K.; Mihalič, T.; Pechlaner, H. Innovation, sustainable tourism and environments in mountain
destination development: A comparative analysis of Austria, Slovenia and Switzerland. J. Sustain. Tour.
2016, 25, 489–504. [CrossRef]

12. Kienast, F.; Frick, J.; Strien, M.J.; Hunziker, M. The Swiss Landscape Monitoring Program—A comprehensive
indicator set to measure landscape change. Ecol. Model. 2015, 295, 136–150. [CrossRef]

13. Perrat, E. The Role of Marketing & Communication in Sustainable Tourism: MBA Thesis in Marketing and Sustainable
Development; Institut Léonard de Vinci: Paris, France, 2010.

14. Yang, H.; Lee, H. Research Trend Visualization by MeSH Terms from PubMed. Int. J. Environ. Res. Public
Health 2018, 15, 1113. [CrossRef] [PubMed]

15. Kasper, W.; Vela, M. Sentiment Analysis for Hotel Reviews. In Computational Linguistics: Applications,
Proceedings of the Computational Linguistics-Applications Conference, Saarbrücken, Germany, 17–19 October 2011;
Springer: Berlin, Germany, 2012; pp. 45–52.

16. García, A.; Gaines, S.; Linaza, M.T. A Lexicon Based Sentiment Analysis Retrieval System for Tourism
Domain. e-Rev. Tour. Res. (eRTR) 2012, 10, 35–38.

17. Feng, J.; Liu, B. Dynamic Impact of Online Word-of-Mouth and Advertising on Supply Chain Performance.
Int. J. Environ. Res. Public Health 2018, 15, 69. [CrossRef] [PubMed]

18. Dang, A.K.; Tran, B.X.; Nguyen, C.T.; Le, H.T.; Do, H.T.; Nguyen, H.D.; Ho, R. Consumer Preference and
Attitude Regarding Online Food Products in Hanoi, Vietnam. Int. J. Environ. Res. Public Health 2018, 15, 981.
[CrossRef] [PubMed]

19. Poppe, L.; Crombez, G.; Bourdeaudhuij, I.D.; Mispel, C.V.; Shadid, S.; Verloigne, M. Experiences and
Opinions of Adults with Type 2 Diabetes Regarding a Self-Regulation-Based eHealth Intervention Targeting
Physical Activity and Sedentary Behaviour. Int. J. Environ. Res. Public Health 2018, 15, 954. [CrossRef]
[PubMed]

20. Fernández-Gavilanes, M.; Juncal-Martínez, J.; García-Méndez, S.; Costa-Montenegro, E.;
González-Castaño, F.J. Creating emoji lexica from unsupervised sentiment analysis of their descriptions.
Expert Syst. Appl. 2018, 103, 74–91. [CrossRef]

21. Saura, J.R.; Palos-Sánchez, P.; Suárez, L.M. Understanding the Digital Marketing Environment with KPIs
and Web Analytics. Future Internet 2017, 9, 76. [CrossRef]

22. Goldsmith, R.; Horowitz, D. Measuring Motivation for Online Opinion Seeking. J. Interact. Advert. 2006, 6,
1–16. [CrossRef]

23. Smith, T.; Coyle, J.R.; Lightfoot, E.; Scott, A. Reconsidering models of influence: The relationship between
consumer social networks and word-of-mouth effectiveness. J. Advert. Res. 2007, 47, 387–397. [CrossRef]

24. Stodt, B.; Brand, M.; Sindermann, C.; Wegmann, E.; Li, M.; Zhou, M.; Montag, C. Investigating the Effect of
Personality, Internet Literacy, and Use Expectancies in Internet-Use Disorder: A Comparative Study between
China and Germany. Int. J. Environ. Res. Public Health 2018, 15, 579. [CrossRef] [PubMed]

http://dx.doi.org/10.3390/ijerph15030553
http://www.ncbi.nlm.nih.gov/pubmed/29562724
http://dx.doi.org/10.1016/j.tourman.2009.12.005
http://dx.doi.org/10.1016/S0959-3780(02)00044-4
http://dx.doi.org/10.1016/j.annals.2006.06.007
http://dx.doi.org/10.1016/S0160-7383(97)00036-4
http://dx.doi.org/10.1080/09669582.2017.1301721
http://dx.doi.org/10.3390/su10040968
http://dx.doi.org/10.1080/09669582.2016.1223086
http://dx.doi.org/10.1016/j.ecolmodel.2014.08.008
http://dx.doi.org/10.3390/ijerph15061113
http://www.ncbi.nlm.nih.gov/pubmed/29848974
http://dx.doi.org/10.3390/ijerph15010069
http://www.ncbi.nlm.nih.gov/pubmed/29300361
http://dx.doi.org/10.3390/ijerph15050981
http://www.ncbi.nlm.nih.gov/pubmed/29757954
http://dx.doi.org/10.3390/ijerph15050954
http://www.ncbi.nlm.nih.gov/pubmed/29748460
http://dx.doi.org/10.1016/j.eswa.2018.02.043
http://dx.doi.org/10.3390/fi9040076
http://dx.doi.org/10.1080/15252019.2006.10722114
http://dx.doi.org/10.2501/S0021849907070407
http://dx.doi.org/10.3390/ijerph15040579
http://www.ncbi.nlm.nih.gov/pubmed/29570663


Sustainability 2018, 10, 3016 18 of 20

25. Zhang, M.; Yang, Y.; Guo, S.; Cheok, C.; Wong, K.; Kandasami, G. Online Gambling among Treatment-Seeking
Patients in Singapore: A Cross-Sectional Study. Int. J. Environ. Res. Public Health 2018, 15, 832. [CrossRef]
[PubMed]

26. Chang, S.; Lin, Y.; Lin, C.; Chang, H.; Chong, P. Promoting Positive Psychology Using Social Networking
Sites: A Study of New College Entrants on Facebook. Int. J. Environ. Res. Public Health 2014, 11, 4652–4663.
[CrossRef] [PubMed]

27. Londoño, M.P.; Hernandez-Maskivker, G. Green practices in hotels: The case of the GreenLeaders Program
from TripAdvisor. Sustain. Tour. 2016, 7. [CrossRef]

28. Phillips, P.; Zigan, K.; Silva, M.M.; Schegg, R. The interactive effects of online reviews on the determinants of
Swiss hotel performance: A neural network analysis. Tour. Manag. 2015, 50, 130–141. [CrossRef]

29. Palos, P.R.; Correia, M.B. The Paradigm of the Cloud and Web Accessibility and its Consequences in Europe.
In Proceedings of the 7th International Conference on Software Development and Technologies for Enhancing
Accessibility and Fighting Info-exclusion, Vila Real, Portugal, 1–3 December 2016; ACM: New York, NY,
USA, 2016; pp. 362–369.

30. Buhalis, D.; Law, R. Progress in information technology and tourism management: 20 years on and 10 years
after the internet: The state of e-Tourism research. Tour. Manag. 2008, 29, 609–623. [CrossRef]

31. Anderson, C.K. The Impact of Social Media on Lodging Performance. Available online: https://www.
hotelschool.cornell.edu/research/chr/pubs/reports/abstract-16421.html (accessed on 12 January 2013).

32. Gretzel, U.; Yoo, K.H. Use and impact of online travel reviews. In Information and Communication Technologies
in Tourism; Connor, P.O., Höpken, W., Gretzel, U., Eds.; Springer: New York, NY, USA, 2008; pp. 35–46.

33. O’Connor, P. Managing a hotel’s image on TripAdvisor. J. Hosp. Mark. Manag. 2010, 19, 754–772. [CrossRef]
34. Chisholm, E.; O’Sullivan, K. Using Twitter to Explore (un)Healthy Housing: Learning from the

#Characterbuildings Campaign in New Zealand. Int. J. Environ. Res. Public Health 2017, 14, 1424.
35. Miguéns, J.; Baggio, R.; Costa, C. Social media and tourism destinations: TripAdvisor case study. Adv. Tour.

Res. 2008, 26, 1–6.
36. Molinillo, S.; Ximénez, D.S.; José, F.M.; Antonio, C.; Stefaniak, A. Hotel assessment through social media:

The case of TripAdvisor. Tour. Manag. Stud. 2016, 12, 15–24. [CrossRef]
37. Fox, G.; Longart, P. Electronic word-of-mouth: Successful communication strategies for restaurants.

Tour. Hosp. Manag. 2016, 22, 211–223. [CrossRef]
38. Palos-Sanchez, P.; Saura, J. The Effect of Internet Searches on Afforestation: The Case of a Green Search

Engine. Forests 2018, 9, 51. [CrossRef]
39. Neethu, M.; Rajasree, R. Sentiment Analysis in Twitter Using Machine Learning Techniques. In Proceedings

of the 4th International Conference on Computing Communications and Networking Technologies
(ICCCNT), Tiruchengode, India, 4–6 July 2013; IEEE: Piscataway, NJ, USA, 2014; pp. 1–5.

40. Pak, A.; Paroubek, P. Twitter as a corpus for sentiment analysis and opinion mining. In Proceedings of the
LREC, Valletta, Malta, 17–23 May 2010; DBLP: Trier, Germany, 2010; pp. 1321–1326.

41. Honeycutt, C.; Herring, S.C. Beyond microblogging: Conversation and collaboration via Twitter.
In Proceedings of the 42nd Hawaii International Conference on System Sciences, Hawaii, HI, USA, 5–8
January 2009; IEEE: Piscataway, NJ, USA, 2009; pp. 1–10.

42. Kuo, T.-T.; Hung, S.-C.; Lin, W.-S.; Peng, N.; Lin, S.-D.; Lin, W.-F. Exploiting latent information to predict
diffusions of novel topics on social networks. In Proceedings of the 50th Annual Meeting of the Association
for Computational Linguistics, Jeju Island, Korea, 8–14 July 2012; pp. 344–348.

43. Boyd, D.; Golder, S.; Lotan, G. Tweet, tweet, retweet: Conversational aspects of retweeting on Twitter. In
Proceedings of the IEEE 43rd Hawaii International Conference on Social Systems (HICSS), Kauai, HI, USA,
5–8 January 2010.

44. Chen, Y.; Li, X. Does a happy destination bring you happiness? Evidence from Swiss inbound tourism.
Tour. Manag. 2018, 65, 256–266. [CrossRef]

45. Hussain, Z.; Singh, J. A Study of Consumer Attitudes and Behaviour towards Sustainability in Bradford, UK:
An Economical and Environmentally Sustainable Opportunity. Corp. Sustain. CSR Sustain. Eth. Gov. 2013, 7,
115–156.

46. Ramirez-Andreotta, M.; Brody, J.; Lothrop, N.; Loh, M.; Beamer, P.; Brown, P. Improving Environmental
Health Literacy and Justice through Environmental Exposure Results Communication. Int. J. Environ. Res.
Public Health 2016, 13, 690. [CrossRef] [PubMed]

http://dx.doi.org/10.3390/ijerph15040832
http://www.ncbi.nlm.nih.gov/pubmed/29690634
http://dx.doi.org/10.3390/ijerph110504652
http://www.ncbi.nlm.nih.gov/pubmed/24785540
http://dx.doi.org/10.2495/st160011
http://dx.doi.org/10.1016/j.tourman.2015.01.028
http://dx.doi.org/10.1016/j.tourman.2008.01.005
https://www.hotelschool.cornell.edu/research/chr/pubs/reports/abstract-16421.html
https://www.hotelschool.cornell.edu/research/chr/pubs/reports/abstract-16421.html
http://dx.doi.org/10.1080/19368623.2010.508007
http://dx.doi.org/10.18089/tms.2016.12102
http://dx.doi.org/10.20867/thm.22.2.5
http://dx.doi.org/10.3390/f9020051
http://dx.doi.org/10.1016/j.tourman.2017.10.009
http://dx.doi.org/10.3390/ijerph13070690
http://www.ncbi.nlm.nih.gov/pubmed/27399755


Sustainability 2018, 10, 3016 19 of 20

47. Brown, P. Popular Epidemiology, Toxic Wastes, and Social Movements. In Medicine, Health and Risk:
Sociological Perspectives; Jonathan, G., Ed.; Blackwell: Oxford, UK, 1995; pp. 91–112.

48. Jayaram, D.; Manrai, A.K.; Manrai, L.A. Effective use of marketing technology in Eastern Europe: Web
analytics, social media, customer analytics, digital campaigns and mobile applications. J. Econ. Financ. Adm.
Sci. 2015, 20, 118–132. [CrossRef]

49. Moreno, J.; Tejeda, A.; Porcel, C.; Fujita, H.; Viedma, E. A system to enrich marketing customers acquisition
and retention campaigns using social media information. J. Serv. Res. 2015, 80, 163–179.

50. Kaltenborn, B.P.; Nyahongo, J.W.; Kideghesho, J.R. The Attitudes of Tourists towards the Environmental,
Social and Managerial Attributes of Serengeti National Park, Tanzania. Trop. Conserv. Sci. 2011, 4, 132–148.
[CrossRef]

51. Mowry, C.; Pimentel, A.; Sparks, E.; Hanlon, B. Materials Characterization Activities for “Take Our Sons &
Daughters to Work Day”; Sandia Corporation: Albuquerque, NM, USA, 2013.

52. Tamura, H.; Nishida, T.; Tsuji, A.; Sakakibara, H. Association between Excessive Use of Mobile Phone and
Insomnia and Depression among Japanese Adolescents. Int. J. Environ. Res. Public Health 2017, 14, 701.
[CrossRef] [PubMed]

53. Haluza, D.; Naszay, M.; Stockinger, A.; Jungwirth, D. Prevailing Opinions on Connected Health in Austria:
Results from an Online Survey. Int. J. Environ. Res. Public Health 2016, 13, 813. [CrossRef] [PubMed]

54. Heijungs, R.; Huppes, G.; Guinee, J. Life cycle assessment and sustainability analysis of products, materials
and technologies: Toward a scientific framework for sustainability life cycle analysis. Polym. Degrad. Stab.
2010, 95, 422–428. [CrossRef]

55. Azoulay, A.; Garzon, P.; Eisenberg, M.J. Comparison of the Mineral Content of Tap Water and Bottled Waters.
J. Gen. Intern. Med. 2001, 16, 168–175. [CrossRef] [PubMed]

56. Loh, M.L.; Sugeng, A.; Lothrop, N.; Klimecki, W.; Cox, M.; Wilkinson, S.T.; Lu, Z.; Beamer, P. Multimedia
exposures to arsenic and lead for children near an inactive mine tailings and smelter site. Environ. Res. 2016,
146, 331–339. [CrossRef] [PubMed]

57. Falk, J.H.; Storksdieck, M.; Dierking, L.D. Investigating public science interest and understanding: Evidence
for the importance of free-choice learning. Public Underst. Sci. 2007, 16, 455–469. [CrossRef]

58. Halog, A.; Chan, A. Developing a dynamic systems model for sustainable development of the Canadian oil
sands industry. Int. J. Environ. Technol. Manag. 2008, 8, 3–22. [CrossRef]

59. Palos-Sanchez, P.R.; Saura, J.R.; Debasa, F. The Influence of Social Networks on the Development of
Recruitment Actions that Favor User Interface Design and Conversions in Mobile Applications Powered by
Linked Data. Mob. Inf. Syst. 2018, 5, 1–11. [CrossRef]

60. Suanmali, S. Factors Affecting Tourist Satisfaction: An Empirical Study in the Northern Part of Thailand.
SHS Web Conf. 2014, 12, 1027. [CrossRef]

61. Abou-Zeid, M.; Witter, R.; Bierlaire, M.; Kaufmann, V.; Ben-Akiva, M. Happiness and travel mode switching:
Findings from a Swiss public transportation experiment. Transp. Policy 2012, 19, 93–104. [CrossRef]

62. Eilam, E.; Trop, T. Environmental Attitudes and Environmental Behavior—Which Is the Horse and Which Is
the Cart? Sustainability 2012, 4, 2210–2246. [CrossRef]

63. Peters, K.; Chen, Y.; Kaplan, A.M.; Ognibeni, B.; Pauwels, K. Social Media Metrics—A Framework and
Guidelines for Managing Social Media. J. Interact. Mark. 2013, 27, 281–298. [CrossRef]

64. Donald, F. NVIVO: Reference Guide; QSR International Pty Ltd.: Doncaster, Australia, 2000; pp. 1–38.
65. Roshan, M.; Warren, M.; Carr, R. Understanding the use of social media by organisations for crisis

communication. J. Comput. Hum. Behav. 2016, 63, 350–361. [CrossRef]
66. Ayuso, S. Adoption of voluntary environmental tools for sustainable tourism: Analysing the experience of

Spanish hotels. Corp. Soc. Responsib. Environ. Manag. 2006, 13, 207–220. [CrossRef]
67. Litvin, S.W.; Goldsmith, R.E.; Pan, B. Electronic word-of-mouth in hospitality and tourism management.

Tour. Manag. 2008, 29, 458–468. [CrossRef]
68. Gupta, S. For Mobile Devices, Think Apps, Not Ads. Harv. Bus. Rev. 2012, 91, 70–75.
69. Brody, J.G.; Dunagan, S.C.; Morello-Frosch, R.; Brown, P.; Patton, S.; Rudel, R.A. Reporting individual results

for biomonitoring and environmental exposures: Lessons learned from environmental communication case
studies. Environ. Health 2014, 13, 40. [CrossRef] [PubMed]

70. Valdivia, A.; Luzon, M.V.; Herrera, F. Sentiment Analysis in TripAdvisor. IEEE Intell. Syst. 2017, 32, 72–77.
[CrossRef]

http://dx.doi.org/10.1016/j.jefas.2015.07.001
http://dx.doi.org/10.1177/194008291100400204
http://dx.doi.org/10.3390/ijerph14070701
http://www.ncbi.nlm.nih.gov/pubmed/28661428
http://dx.doi.org/10.3390/ijerph13080813
http://www.ncbi.nlm.nih.gov/pubmed/27529261
http://dx.doi.org/10.1016/j.polymdegradstab.2009.11.010
http://dx.doi.org/10.1111/j.1525-1497.2001.04189.x
http://www.ncbi.nlm.nih.gov/pubmed/11318912
http://dx.doi.org/10.1016/j.envres.2015.12.011
http://www.ncbi.nlm.nih.gov/pubmed/26803211
http://dx.doi.org/10.1177/0963662506064240
http://dx.doi.org/10.1504/IJETM.2008.016295
http://dx.doi.org/10.1155/2018/5047017
http://dx.doi.org/10.1051/shsconf/20141201027
http://dx.doi.org/10.1016/j.tranpol.2011.09.009
http://dx.doi.org/10.3390/su4092210
http://dx.doi.org/10.1016/j.intmar.2013.09.007
http://dx.doi.org/10.1016/j.chb.2016.05.016
http://dx.doi.org/10.1002/csr.103
http://dx.doi.org/10.1016/j.tourman.2007.05.011
http://dx.doi.org/10.1186/1476-069X-13-40
http://www.ncbi.nlm.nih.gov/pubmed/24886515
http://dx.doi.org/10.1109/MIS.2017.3121555


Sustainability 2018, 10, 3016 20 of 20

71. Xiaomei, Z.; Jing, Y.; Jianpei, Z.; Hongyu, H. Microblog sentiment analysis with weak dependency
connections. Knowl. Based Syst. 2018, 142, 170–180. [CrossRef]

72. Cao, D.; Ji, R.; Lin, D.; Li, S. Visual sentiment topic model based microblog image sentiment analysis.
Multimed. Tools Appl. 2014, 75, 8955–8968. [CrossRef]

73. Fei, H.; Jiang, R.; Yang, Y.; Luo, B.; Huan, J. Content based social behavior prediction: A multi-task learning
approach. In Proceedings of the 20th ACM International Conference on Information and Knowledge
Management, Scotland, UK, 24–28 October 2011; pp. 995–1000.

74. Holmberg, J.; Lundqvist, U.; Robert, K.; Wackernagel, M. The ecological footprint from a systems perspective
of sustainability. Int. J. Sustain. Dev. World Ecol. 1999, 6, 17–33. [CrossRef]

75. John, L.; Emrich, O.; Gupta, S.; Norton, M. Does “Liking” Lead to Loving? The Impact of Joining a Brand’s
Social Network on Marketing Outcomes. J. Mark. Res. 2017, 54, 144–155. [CrossRef]

76. Jenkins, H.; Yakovleva, N. Corporate social responsibility in the mining industry: Exploring trends in social
and environmental disclosure. J. Clean. Prod. 2006, 14, 271–284. [CrossRef]

77. Culotta, A. Towards detecting influenza epidemics by analyzing Twitter messages. In Proceedings of the
First Workshop on Social Media Analytics, Washington, DC, USA, 25–28 July 2010; ACM: New York, NY,
USA, 2010; pp. 115–122.

78. Scheffran, J.; BenDor, T. Bioenergy and land use: A spatial-agent dynamic model of energy crop production
in Illinois. Int. J. Environ. Pollut. 2009, 39, 4–27. [CrossRef]

79. Kim, J.; Xu, M.; Kahhat, R.; Allenby, B.; Williams, E. Designing and assessing a sustainable networked
delivery (SND) system: Hybrid business-to-consumer book delivery case study. Environ. Sci. Technol. 2009,
43, 181–187. [CrossRef] [PubMed]

80. Carl, W.J. What’s all the buzz about? Everyday communication and the relational basis of Word-of-Mouth
and buzz marketing practices. Manag. Commun. Q. 2006, 19, 601–634. [CrossRef]

81. Arndt, J. Role of product-related conversations in the diffusion of a new product. J. Mark. Res. 1967, 4,
291–295. [CrossRef]

82. Nvivo QSR. About Automatic Coding Techniques. Available online: http://help-nv10.qsrinternational.
com/desktop/concepts/about_automatic_coding_techniques.htm (accessed on 20 August 2018).

83. Bennett, D.; Yábar, D.; Saura, J.R. University Incubators May Be Socially Valuable, but How Effective Are
They? A Case Study on Business Incubators at Universities. In Entrepreneurial Universities. Innovation,
Technology, and Knowledge Management; Peris-Ortiz, M., Gómez, J., Merigó-Lindahl, J., Rueda-Armengot, C.,
Eds.; Springe: Cham, Switzerland, 2017.

84. Sentiment Analysis: Nearly Everything You Need to Know MonkeyLearn. Available online: https://
monkeylearn.com/sentiment-analysis/ (accessed on 13 June 2018).

85. Saura, J.R.; Palos-Sánchez, P.; Reyes-Menendez, A. Marketing a través de Aplicaciones Móviles de Turismo
(M-Tourism). Un estudio exploratorio. Int. World Tour. 2017, 4, 45–56.

86. Rubio-Tamayo, J.; Barrio, M.G.; García, F.G. Immersive Environments and Virtual Reality: Systematic Review
and Advances in Communication, Interaction and Simulation. Multimodal Technol. Interact. 2017, 1, 21.
[CrossRef]

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.knosys.2017.11.035
http://dx.doi.org/10.1007/s11042-014-2337-z
http://dx.doi.org/10.1080/13504509.1999.9728469
http://dx.doi.org/10.1509/jmr.14.0237
http://dx.doi.org/10.1016/j.jclepro.2004.10.004
http://dx.doi.org/10.1504/IJEP.2009.027140
http://dx.doi.org/10.1021/es800648s
http://www.ncbi.nlm.nih.gov/pubmed/19209604
http://dx.doi.org/10.1177/0893318905284763
http://dx.doi.org/10.2307/3149462
http://help-nv10.qsrinternational.com/desktop/concepts/about_automatic_coding_techniques.htm
http://help-nv10.qsrinternational.com/desktop/concepts/about_automatic_coding_techniques.htm
https://monkeylearn.com/sentiment-analysis/
https://monkeylearn.com/sentiment-analysis/
http://dx.doi.org/10.3390/mti1040021
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Tourism Trends and Environmental Management 
	Hotel Tourism in Switzerland 

	Literature Review 
	Related Work on Environment and Sustainability Ecosystems on TripAdvisor 
	Sentiment Analysis 
	Textual Analysis 

	Conceptual Framework and Hypothesis Development 
	Methodology 
	Sample 
	Data Collection and Extraction 

	Results 
	Discussion 
	Conclusions 
	
	References

