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ABSTRACT
The topic of Big Data is gaining more and more attention in several business
fields. For the tourism and hospitality industry it offers many opportunities and
gathered the interest of researchers. With this study I want to provide an overview
about the opportunities of Big Data analysis for companies, organizations and
research in the tourism industry. The main focus will be on the explanation of Big
Data analysis techniques and how the analysis can contribute to the decisionmaking process in companies and organizations and help in the development of
new business opportunities. This thesis will be finalized with a practical analysis
of Big Data collected from social media, aimed to discover new alternative
touristic products on the Balearic Islands using geo-tagged Twitter data from
2015 to 2017.

1
1 INTRODUCTION
Applying Big Data in tourism research is still at a young stage considering that
it has been under examination just since 2007 and has a rather small amount of
30 annual research publications (J. Li, Xu, Tang, Wang, & Li, 2018). But there is
a rapid growth in interest regarding this topic and the number of research articles
increases every year (J. Li et al., 2018).
The massive amount of Big Data in social media platforms has a growing
impact on the tourism and hospitality industry (Xiang & Gretzel, 2010). Analyzing
this data offers new approaches to understand consumer behavior, improve
marketing operations and consumer relationship and solve real life problems in
the industry (J. Li et al., 2018; Philander & Zhong, 2016; Xiang, Schwartz,
Gerdes, & Uysal, 2014). It provides new approaches to optimize processes and
also to create new business opportunities (Robles & Barragán, 2017).
I chose this topic because technology and alternative tourism are both topics
with increasing importance for tourism. The internet surrounds us in nearly every
part of our life and has profoundly changed the way travel is planned and
consumed (Buhalis & Law, 2008). Big Data analysis is a quite new approach and
already offers many opportunities for improvement in the industry.
The goal for this study was to provide an overview on how Big Data analysis
techniques work and to examine how an analysis can help in the decision-making
process of different businesses areas and in the discovery of new business
opportunities. As a practical approach, I analyzed geo-tagged Twitter data to
discover new alternative touristic products in the Balearic Islands.

2
2 BIG DATA
There is no consistent definition of the term Big Data yet, but it can be
described as a set of data, too big for traditional systems to analyze in an
acceptable time period (Gandomi & Haider, 2015; Laney, 2001). The first
definition describes Big Data as the 3V of Volume, Variety and Velocity, focusing
on its technological perspective (Laney, 2001; McAfee & Brynjolfsson, 2012). As
the overall Volume of data increases, each single data point loses in value
(Laney, 2001). In addition, Variety increases, offering more and more different
data formats, data structures and data semantics in incompatible, disorganized
and unallocated forms (Laney, 2001). Thirdly, the Velocity, or speed of points of
interaction of Big Data will result in a form of competitive distinction (Laney, 2001).
This definition later got extended to 4V, adding Value (Gantz & Reinsel, 2011)
and then Veracity and Variability, forming 6V (McAfee & Brynjolfsson, 2012). The
extension results from the ongoing research in Big Data, showing that it can
create significant value by offering a huge variety of data, being more accurately
and functional (Manyika et al., 2011; McAfee & Brynjolfsson, 2012).
This value creation provided by Big Data is a key source and presents new
ways of research (Vecchio, Mele, Ndou, & Secundo, 2018). It offers opportunities
to analyze patterns, behaviors, social dynamics and the impact of social networks
on individuals, groups and organizations (George, Haas, & Pentland, 2014). It
can also be used as a predictive tool to forecast the probability of a certain event
occurring (George et al., 2014). In tourism, Big Data can increase tourists’
satisfaction, identify new and unexplored market opportunities and create
profitable businesses (Vecchio et al., 2018).
The power and influence of Big Data should not be underestimated: A single
message on social media platforms like Twitter or Instagram can cause a catalytic
chain reaction and damage or profit in billion range and become a hugely
discussed topic within hours (George et al., 2014). It has huge influence on
making decisions in real time, is able to transform whole societies and
communities and could change the way policy and research work in the near
future (George et al., 2014).
2.1 The three primary sources of Big Bata in tourism
Big Data can be divided into 2 main types: physical world data, generated by
sensors, scientific experiments, etc., and human society data collected from the
internet, social network platforms and other forms of human communication and
interaction (Jin, Wah, Cheng, & Wang, 2015).
Both data types are generated by many different sources including mobile and
business transactions, web traffic, social media platforms and also purposely
through sensor networks (George et al., 2014). In tourism research, three primary
sources are relevant: user-generated content (UGC), device data and transaction
data (J. Li et al., 2018).
2.1.1 User Generated Content
UGC is mainly spread on Social Media platforms through online photo data
and online textual data, sharing the users feelings, experiences, sentiments and
moods (J. Li et al., 2018; Xiang, Du, Ma, & Fan, 2017). For tourism research, this
type of data provides information to understand customer behaviors, their attitude
towards tourism products and their satisfaction (J. Li et al., 2018; Xin Li & Law,
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2020). It has huge influence on customers’ view of a brand’s image and reputation
and their decision-making process when acquiring a product or service
(Browning, So, & Sparks, 2013; Leung, Law, Hoof, & Buhalis, 2013; Vermeulen
& Seegers, 2009; Ye, Law, & Gu, 2009; Zhang, Ye, Law, & Li, 2010).
UGC changes the way people purchase products and services online and it is
often used for holiday planning and information gathering in tourism, where
details about travel offers play an important role. (Chung & Buhalis, 2008; Zeng
& Gerritsen, 2014). The main reason for its importance is the fact that touristic
products and services are intangible and cannot be rated before consumption
(Dellaert, 2000; Rabanser & Ricci, 2005; Senecal & Nantel, 2004). Especially
when visiting a new or an international destination, it is used by many travelers
as a source to gain knowledge about the destination beforehand (Simms, 2012).
Opinions expressed through UGC have a higher validity than information from
traditional sources given by travel agencies, official websites, advertising in mass
media or the destination itself (Fotis, Buhalis, & Rossides, 2012; Sarks, 2007).
More than 20% of users perceive it as a trustworthy source (Sarks, 2007). In a
certain degree, consumers even value information offered by UGC comparable
to a friends’ or family members’ recommendation (Bray, Schetzina, & Steinbrink,
2006; Y. Wang, Yu, & Fesenmaier, 2002; K.-H. Yoo, Lee, Gretzel, & Fesenmaier,
2009).
2.1.1.1 Online photo data
Online photo data is increasingly known as a useful tool to create an image
about a destination in the mind of potential tourists (Deng & Li, 2018). In addition,
this type of UGC offers a lot of background information for researchers in the form
of metadata, like photo and user ID, geographical information, the date the photo
was taken and uploaded as well as textual information in the form of title and
description (J. Li et al., 2018).
2.1.1.2 Online textual data
Online textual data in the form of social media, reviews and blogs offers
insights to potential customers about the touristic product or service, partly
forming their opinion about it and influencing their decision to either use it or not
(Fronzetti Colladon, Guardabascio, & Innarella, 2019; Gavilan, Avello, &
Martinez-Navarro, 2018; Hudson, Roth, Madden, & Hudson, 2015; Llodrà-Riera,
Martínez-Ruiz, Jiménez-Zarco, & Izquierdo-Yusta, 2015). Reviews focus on
tourist´s opinion and point of view towards touristic products with the main goal
of measuring their satisfaction (Xiang et al., 2014). Review data can be very
important for touristic products like attractions and may help the management to
improve constantly by analyzing the critique in this data (Fang, Ye, Kucukusta, &
Law, 2016; Pearce & Wu, 2015). Blog data on the other hand provides
information about tourist feelings and emotions, presenting the experience they
made on their travel, which can be used in tourism recommendation and also for
sentiment analysis (J. Li et al., 2018). The public exchange among tourists
provided by these types of UGC can help to forecast tourism demand, customer
behavior and needs, as well as identify unexplored markets (Hudson et al., 2015;
Llodrà-Riera et al., 2015; Vecchio et al., 2018).
UGC is a useful tool in hospitality since it enables deeper insights into research
problems, where traditional methods reached their limit in explaining them (Xiang
et al., 2014). But online textual data has also a major disadvantage: it is
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generated by users who can share their opinion about a product or service and
might give false information or fake reviews (Schuckert, Liu, & Law, 2015b).
Therefore, the reliability of this data type cannot be guaranteed and will influence
the quality of the analyzed data and might change the results (Schuckert et al.,
2015b).
2.1.2 Device data
The temporal data passively recorded by devices is called device data or
tracking data (Hardy et al., 2017; Shoval & Ahas, 2016). It includes GPS, Mobile
Roaming, Bluetooth, WIFI, RFID and also meteorological data, particularly
relevant for tourism, since weather and climate can play an important role in travel
decisions (J. Li et al., 2018). Especially GPS data can have very high value, since
it has the ability to not only track tourist locations with high accuracy, but can also
be combined with survey data to segment tourists, analyze their behavior and
give recommendations (East, Osborne, Kemp, & Woodfine, 2017; J. Li et al.,
2018; Yoon, Zheng, Xie, & Woo, 2010).
2.1.3 Transaction data
Operations like web searching, online booking and purchasing are
transactions common in tourism (J. Li et al., 2018). This type of data tracked by
search engines like Google gives deep insights into tourist online behavior,
reflecting accurately public attention, interest and trends, and is therefore a
powerful tool in predicting tourism demand (J. Li et al., 2018; Xiaoxuan Li, Wu,
Peng, & Lv, 2016). As it is a main tool for information procurement, online search
data reflects the intentions and behaviors of people and can be used to find
patterns, observe their decision-making processes and even predict their future
behavior (Xiaoxuan Li et al., 2016). Transaction data is not only useful for
exploring and understanding the tourism market, but can also improve (online)
marketing through Search Engine Optimization (SEO) and Search Engine
Marketing (SEM) (J. Li et al., 2018).
3 ALTERNATIVE TOURISM
Since the 1980s, alternative tourism has been a buzzword in the industry as
an alternative to the widely discredited mass tourism (Butler, 1990). The main
idea behind alternative tourism is to decrease the negative effects on the
environment and the population in the destinations without diminishing its positive
economic effects (Tezcan, 2004). In addition, it provides support to achieve a
moral economy with social and environmental awareness, sustainable trading
and fair working conditions (Gibson, 2010).
Alternative tourism is rapidly growing because the negative effects caused by
mass tourism might affect the attractiveness of destinations in the future
(Moscardo, 2001). While mass tourism concentrates on economic profit and
develops rapidly, alternative tourism focuses more on slowly developing
sustainability and a good relationship with locals and their economic and social
needs (Tezcan, 2004). It´s main objective is to maintain and save the social,
environmental and historical assets destinations can offer visitors (Tezcan,
2004).
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3.1 Sustainable tourism
Sustainable tourism can be seen as the main goal for the development of
tourism as it is described as the type of development that is able to fulfill the needs
of the current generation, without ruling out the possibility for the future
generations to fulfill their needs equally (Tezcan, 2004; Weaver, 2001). Touristic
development is not possible without nature and instead of exploiting, it should
focus on improving the natural attributes of the destination and contribute to its
growth socially and economically (Tezcan, 2004). With the increasing awareness
regarding the environment in touristic activities, mass tourism became a criticized
topic and alternative forms of tourism received more attention (Tezcan, 2004).
3.2 Product diversification
Alternative tourism is seen as a tool for product diversification since the
changing consumer demand resulted in searching for new opportunities apart
from the mass tourism basing on beaches, sea and sun (Kiliç & Kurnaz, 2010;
Pektaş, 2018). The goal of achieving profit pursued by the mass tourism is
replaced by focusing on connecting people and places in a pure and authentic
way (E. Cohen, 1987; Germann Molz, 2013). Alternative forms of tourism attracts
those growing amounts of tourists who prefer personalized, impressive
experiences and a real and deep connection with the destination and its
inhabitants (Germann Molz, 2013; McIntosh & Zahra, 2007; Steylaerts &
Dubhghaill, 2012).
3.3 Alternative touristic products
Alternative touristic products include all types of touristic activity excluding
mass tourism (Pektaş, 2018). They are not dependent on seasonal climate and
rely on the active participation and decision-making of the tourists, who are mainly
smaller groups, families or individual travelers (Tezcan, 2004). Alternative
touristic activities can be divided into several categories like health tourism,
nature tourism, entertainment tourism, sport tourism or cultural and historical
tourism (Tezcan, 2004).
4 SOCIAL MEDIA
As social media and its users are constantly evolving and changing, there is
no clear definition of the term (H. Cohen, 2020; Zeng & Gerritsen, 2014). Still, all
definitions made for it so far agree on some characteristics (Zeng & Gerritsen,
2014):
Social media includes several internet-based tools, platforms and applications
for creating and sharing UGC among individuals based on Web 2.0 and
accordingly, it is dependent on information and communication technology (H.
Cohen, 2020; Kaplan & Haenlein, 2010; Zeng & Gerritsen, 2014). It is interactive
and works through peer-to-peer communication channels, therefore changing
fundamentally how individuals, groups and organizations communicate (H.
Cohen, 2020). This communication socially connects people and creates an
entire environment of virtual online communities, built on users interactions and
input, influencing their behavior and also their real life (H. Cohen, 2020; Zeng &
Gerritsen, 2014).
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4.1 Social Media in tourism
The way travel is planned and also consumed by tourists and how they search,
find and also trust information has changed radically with to the growth of social
media (Buhalis & Law, 2008; Gretzel & Yoo, 2008; Hudson & Thal, 2013; Zeng &
Gerritsen, 2014). Due to the ability of sharing travel experiences and exchanging
tourism related information among individuals, social media and online reviews
are an important source in travel planning and play a key role in the decisionmaking process of potential tourists (Gavilan et al., 2018; Zeng & Gerritsen,
2014).
4.1.1 Word-of-Mouth
Individuals can share reviews, opinions and information about products,
services, destinations and touristic suppliers on social media (Zeng & Gerritsen,
2014). This powerful informal communication among users, called Word-ofMouth (WOM) can be easily spread through social media platforms on a large
scale and is perceived by consumers as a commercially independent and
trustworthy information source (Leung et al., 2013; Litvin, Goldsmith, & Pan,
2008). As it is able to influence a touristic business positively and also negatively,
managing electronic WOM in social media properly can be essential for
companies and organizations to constantly improve their products and services,
avoid negative consequences and build a good relationship management with
customers (Hede & Kellett, 2012; Thevenot, 2007; Zeng & Gerritsen, 2014).
4.1.2 Social media impact on customer decision-making
Since touristic products are intangible, experiential and often costly, potential
tourists prefer to inform themselves beforehand in the best possible way: by
asking those, who already made the experience and share their information about
it on social media (Fotis et al., 2012; Leung et al., 2013; Litvin et al., 2008). But
these experience-sharing users vary in the influence they have on potential
travelers (Zeng & Gerritsen, 2014). Only a small group made of very active and
experienced “travel opinion leaders”, also called “central travelers” have the reach
to significantly impact the decision-making process on potential tourists with their
information provided (Vasiliki & Kostas, 2010; K. H. Yoo, Gretzel, & Zach, 2011).
In addition, it is very important to provide credible UGC and reliable high quality
information on social media platforms to attract potential travelers and influence
their decision-making process (Zeng & Gerritsen, 2014). Especially older
generations are more skeptical regarding the trustworthiness of UGC, while
younger generations value the credibility of such data higher and are more
influenceable (Rodríguez, 2009, as cited in Zeng & Gerritsen, 2014).
4.1.3 Demographic differences
People differ in how they use social media depending on their nationalities
(Wilson, Murphy, & Fierro, 2012). Cultural, social and economic factors influence
their behaviors, motivations and also the platforms they use and have to be
considered in the tourism and hospitality industry and research (Wilson et al.,
2012; Zeng & Gerritsen, 2014).
In addition, the language plays an important role in communication and
information exchange on social media platforms (Zeng & Gerritsen, 2014). As the
world is dominated by the English language mainly, tourists and touristic
businesses who don´t speak English are at a disadvantage in international
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communication, whether it is promoting their business internationally or planning
an international trip (Hsu, 2012).
4.2 Benefits for tourism and research
Social media is proven to be a powerful strategy in marketing and for promoting
tourism products (Fotis et al., 2012; Zeng & Gerritsen, 2014). The participation of
consumers in social media communities positively influences their attitude
towards using the products or services provided by firms and also increases the
possibility of recommending them to others (Casaló, Flavián, & Guinalíu, 2010).
Social media does not only provide information about tourists’ mindsets
regarding topics like alternative tourism, but can also be used to leverage their
opinion and spread awareness about problems surrounding tourism and for
example inform about more sustainable and eco-friendly alternatives (Zeng &
Gerritsen, 2014).
The huge amount of Big Data in social media is of high value for research in
tourism, especially in exploring tourists’ decision-making behaviors and
information search, forecasting consumer behavior and their needs, as well as
analyzing business communication and interaction with customers through social
media channels (Fotis et al., 2012; Vecchio et al., 2018; Zeng & Gerritsen, 2014).
4.3 Twitter
As information and communication technologies develop, the amount of UGC
in social media platforms and blogs increases every second and is an enormous
data base for research (Thelwall, Buckley, & Paltoglou, 2011).
The microblogging platform Twitter is one of the most popular social networks
among individuals and companies with about 340 million monthly active users
(Akehurst, 2008; Philander & Zhong, 2016; Statista, 2020; Thelwall et al., 2011).
Since its formation in 2006, the platform´s influence grew constantly and its users
show a very high level of active engagement, posting more than 500 million
messages, so called “tweets” every single day (Krikorian, 2013; Philander &
Zhong, 2016).
In hospitality and tourism Twitter is a frequently used platform for product
promotion, marketing, communicating with (potential) customers and conducting
market research (Leung et al., 2013). Twitter data is widely used in research
because it has a more liberal availability compared to platforms like Facebook,
and most other social networks have a smaller userbase and are therefore less
representative (Philander & Zhong, 2016; J. Wang, Gu, & Wang, 2013). Another
reason why Twitter is so interesting is because the platform structure makes its
users work like sensors and their interactions among each other represent public
opinions and reactions towards external and social events (Kirilenko &
Stepchenkova, 2014; Philander & Zhong, 2016). That means, the platform is very
suitable for sentiment and content analysis, since it offers a huge amount of
authentic customer opinions, real-time in-the-moment experiences and sentiment
(Dodds, Harris, Kloumann, Bliss, & Danforth, 2011; Kirilenko & Stepchenkova,
2014; Philander & Zhong, 2016). Firms use it to extract feedback and information
from their customers for marketing purposes and building competitive
benchmarks (Philander & Zhong, 2016).
When sharing their content, users have a maximum of 280 characters, which
makes these tweets very compact and forces them to include only the essential
meaning of what they want to express, leaving out irrelevant information
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(Philander & Zhong, 2016). To discuss or inform about a certain topic, hashtags,
“#”, are a useful tool to highlight the essential keyword in the message and find
other posts talking about the same topic (Philander & Zhong, 2016). Due to this
high amount of condense data, an analysis can be way more exact and detailed
than other information extraction techniques like surveys (Asur & Huberman,
2010; Kirilenko & Stepchenkova, 2014).
But Twitter also has its limits: The platform is widely used, but cannot represent
the whole human population (Philander & Zhong, 2016). It should also be
considered in research that the data is also not representative for the whole twitter
user community either, since about 40% of users don´t upload their own content
(Boyd & Crawford, 2012; Philander & Zhong, 2016).
5 ANALYZING BIG DATA
With the constantly increasing volume and variety of data, manual data
analysis has become way too time consuming and inefficient (Gandomi & Haider,
2015; Provost & Fawcett, 2013). In order to extract useful information from these
extremely large databases, high-performance computer-aided techniques are
necessary (George et al., 2014).
In most research, the averages in an analysis reveal tendencies of behaviors
in certain situations, but due to the massive amount of Big Data, nearly every
information has value (George et al., 2014). Especially the outliers can be of
significant importance as they reveal upcoming trends, disturbances and
revolutionary behaviors that might become a big issue in the future and could
have huge consequences (George et al., 2014).
Big Data analysis is not a single method but rather a pattern or paradigm of
diverse analytical tools profoundly leading to a new way of understanding
knowledge, research processes, reality and how to work with large data sets
(Boyd & Crawford, 2012; Xiang et al., 2014). It can be used to understand
businesses in many aspects: not only customers, products and general market
characteristics, but also competitors, suppliers and other stakeholders as well as
the influence of modern technology (Xiang et al., 2014).
5.1 Big Data analytics approach
By using the so-called Big Data analytics approach it is possible to collect and
analyze data in a unique new way for solving real-life problems (Ginsberg et al.,
2009; Manyika et al., 2011; Mayer-Schönberger & Cukier, 2013). It has the ability
to remarkably complement traditional methods and give new, deeper insights into
statistics, questionnaires and other mainly static data types (George et al., 2014;
Xiang et al., 2014). It is also a very interesting tool for research with survey data
since it can solve the problem of having too few samples by offering data on a
large scale (Yang, Pan, Evans, & Lv, 2015).
5.2 Text mining
For online textual data especially text mining techniques are common tools in
tourism research (J. Li et al., 2018). The process usually begins with the data
collection from the selected social media platforms using a web crawling
technology (Xiang, Tussyadiah, & Buhalis, 2015; H. Xu, Yuan, Ma, & Qian, 2015).
To extract the important information from this large data set collected, the data
will be pre-processed in different sub-stages (J. Li et al., 2018):

9
5.2.1 Data pre-processing techniques
Data cleaning is an important sub-stage to eliminate irrelevant and non-usable
data like misspellings, stop words, uncommon words or those in languages not
considered by the research (Guo, Barnes, & Jia, 2017; J. Li et al., 2018; H. Xu et
al., 2015; X. Xu & Li, 2016). Splitting data into information parts like words,
sentences or other forms of grouping is called tokenization and enables tourism
relevant data to be extracted and assigned to the different information types like
tourist feelings, opinions or locations (Guo et al., 2017; Xiang et al., 2017; X. Xu
& Li, 2016). After that, word stemming can be used to link all words with the same
base for further simplification (X. Xu & Li, 2016). Part-of-speech Tagging (POST)
is the last sub-stage used to mark each word with its word type (adjectives, verbs,
nouns, etc.) removing all irrelevant words which are not classified with the
selected relevant types. (Guo et al., 2017).
5.2.2 Pattern discovery
After pre-processing the data, several techniques of pattern discovery are
applied to filter the most interesting information from the textual data (J. Li et al.,
2018).
For tourism, especially the sentiment analysis is a very useful technique to gain
knowledge about tourists´ mindset regarding certain touristic products or
destination locations by clustering the data into sentiment categories of positive,
neutral and negative attitude (J. Li et al., 2018). A big advantage compared to
traditional research methods like surveys is that it is less expensive and often
more time efficient (Philander & Zhong, 2016). In addition, it does not interfere in
the customer´s opinion and enables extracting data in real-time, solving the
problem of recall biases addressed by Rylander, Propst, & Mcmurtry (1995) and
providing the means for researchers to examine sentiment profiles second by
second (Philander & Zhong, 2016).
With a statistical analysis it is possible to evaluate basic information like
descriptive statistics from textual data to gain information about for example
tourism demand or destination preferences (Gardini, 2008; J. Li et al., 2018).
Clustering and categorization are tools to combine data elements with similarities
into groups to achieve higher data value and gain new, often meaningful
information (J. Li et al., 2018). For extracting key information from one or several
documents of data, text summarization can be used to analyze for example hotel
reviews (Hu, Chen, & Chou, 2017; J. Li et al., 2018).
5.2.3 Keyword selection
In order to analyze web search data properly in tourism prediction, the
selection of keywords to search for is crucial (Peng, Liu, Wang, & Gu, 2017).
Before starting the analysis it is recommended to divide the data into indexes
instead of using the raw material to avoid multicollinearity in keyword selection
(J. Li et al., 2018; Yang et al., 2015). There are three methods used mainly to
select the right keywords: the empirical (also named experiential), the territorial
and the technological approach (J. Li et al., 2018).
The empirical method uses only keywords the researcher knows from
knowledge and experience, therefore being the most uncomplicated form of
selection (J. Li et al., 2018). The main disadvantage of this subjective method is
the high chance of missing out important keywords or even choosing wrong ones
(J. Li et al., 2018).
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The territorial method attaches to the empirical one by adding keywords that
fit both, the already determined base of keywords from experience and the
recommended words (J. Li et al., 2018). The problem here is that it might add
disproportionate or unimportant words as well (J. Li et al., 2018).
By taking advantage of its prediction ability the technological method selects
the most relevant keywords from a large amount of data (J. Li et al., 2018).
Combining the territorial approach to offer a range of possible keywords with the
technological approach of selecting the most promising, can provide a quite
systematic method in picking useful keywords to analyze web search data (J. Li
et al., 2018).
5.3 Challenges in Big Data Analysis
Analyzing Big Data for research in tourism faces several challenges regarding
not only the analytic techniques but also the data in general (J. Li et al., 2018). It
is important to know that Big Data can´t and shouldn´t replace all sources of data
in the industries (Xin Li & Law, 2020). Especially when making decisions, it should
be analyzed and used carefully and traditional tools like observation and
expertise should be taken into account as well (Xin Li & Law, 2020; Xiang et al.,
2017).
5.3.1 Research language and word selection
While researchers often try to get the most accurate information, most studies
so far focused their attention on data in only one language, ignoring or deleting
for example reviews in other languages (Guo et al., 2017). This causes the data
to be less representative, since tourists from other countries and cultures might
value a different travel experience and would give different feedback (Schuckert,
Liu, & Law, 2015a). To avoid information loss and provide accurate information,
methods for multi-language analysis should be preferred (J. Li et al., 2018).
In addition to the language, the important words reviewed in tourist sentiment
analysis are not only nouns, adjectives and negative adverbs, but also verbs (like
love and hate) and the degree of strength they have, which should be equally
valued in research (Hu et al., 2017; J. Li et al., 2018).
5.3.2 Data Quality
Regarding the data itself, several concerns, still affecting research are
mentioned (J. Li et al., 2018). The first concern is data quality in several aspects
like the accuracy of location data from photo or roaming data, which is known to
be less precise than GPS data, the reliability of online textual data due to possible
fake reviews by users or the possibility of biased google trends data caused by
approximation methods and data sampling (J. Li et al., 2018; Pan, Xiang, Law, &
Fesenmaier, 2012; Schuckert et al., 2015b).
5.3.3 Data Costs
Another challenge are the high costs mainly regarding device data, especially
in contrast to data types like web search data and UGC. Sensor devices to obtain
device data can be quite expensive and also finding volunteers to participate can
become tricky and costly (J. Li et al., 2018).
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5.3.4 Data Privacy
Privacy concerns is the third and for researchers most problematic challenge,
since tourist movements, any kind of transaction data or sensitive information
about customers, stakeholders or companies are usually kept secret within
companies to provide trust, safety and privacy to their customers (J. Li et al.,
2018). For research purpose, this data has very high value, but due to those
privacy concerns it is often rarely available (J. Li et al., 2018).
5.3.5 Solution Approach
To find a solution for these challenges it is considered a promising step to start
a collaboration between industries and academy to reduce costs in data
collection, improve data availability and approach problems constructively (J. Li
et al., 2018). To improve the issues regarding privacy, confidential agreements
and options to remove sensitive data could be practical solutions (J. Li et al.,
2018).
5.4 Usefulness of Big Data Analysis
Big Data analysis is used by companies in nearly every industry to improve
performance, create significant value and achieve a market based competitive
advantage (Line et al., 2020; Manyika et al., 2011; Mariani, Baggio, Fuchs, &
Höepken, 2018; Provost & Fawcett, 2013). For tourism and hospitality, it is
particularly useful to predict outcomes like tourist arrivals or the occupancy rate
in hotels, reveal patterns and understand customer experience and its relation to
customer satisfaction (Xin Li & Law, 2019; Xin Li, Pan, Law, & Huang, 2017;
Xiang et al., 2015).
Online textual data in the form of online reviews is a useful and important
source to understand and predict online bookings, accommodation demand and
tourism marketing (Xin Li & Law, 2020). By analyzing and observing customer
interactions and behaviors, companies gain deeper insights into their consumer
segments and can beneficially connect and engage with them (Line et al., 2020).
It is also possible to select the most valuable and profitable customers and
generate value from good customer relationship management (Line et al., 2020).
5.4.1 Decision-making
Analyzing data can improve all decisions made by people in organizations and
provides possibilities for all sizes of companies and businesses (Robles &
Barragán, 2017).
For tourism especially the ability of forecasting demand is of high value,
impacting the decision-making process of policy makers, managers and other
stakeholders in the industry (Fronzetti Colladon et al., 2019).
The UGC shared on social media platforms can be used to discover trends in
destination choices and track changes in tourists’ attitudes, behaviors and
preferences (Fronzetti Colladon et al., 2019). Online reviews and customer
feedback through social media not only enable tourists to exchange information,
but also give the company a tool to connect to their (potential) customers and by
analyzing the data, they can continuously improve their service, marketing and
management (Fang et al., 2016; J. Li et al., 2018).
Big Data analysis provides support for destination management in strategic
decision-making and can help forecasting tourists’ choices in destination and
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arrivals (Matthias Fuchs, Höpken, & Lexhagen, 2014; Gavilan et al., 2018; Miah,
Vu, Gammack, & McGrath, 2017; Yang et al., 2015).
5.4.2 Developing new business opportunities
Big Data is already used by companies to create new products, services and
business ideas and its importance is continuously growing (Robles & Barragán,
2017). By analyzing the information in Big Data generated by algorithms and
analytical methods it is possible to improve and optimize current processes and
also develop new business opportunities (Robles & Barragán, 2017).
6 TWITTER ANALYSIS
For this practical analysis, the main goal was to discover new alternative
touristic products and business opportunities in the Balearic Islands via the social
media platform Twitter. For that, a database of tweets, geo-tagged from the
Balearic Islands, was collected from 2015 to 2017.
I decided to specify my analysis on the quite popular hiking and cycling tourism
to achieve a great amount of data. Hiking and cycling tourism is considered a
sustainable alternative to mass tourism as it is promotes ecofriendly forms of
transport and reduces air pollution and the amount of traffic on the islands (Moon
& Cj, 2018).
6.1 Keyword selection
In order to extract related tweets, the first step is to prepare a list of relevant
keywords connected to the topic.
To select the keywords, I followed the empirical approach first and thought of
words and hashtags connected to cycling and hiking in English, Spanish and
German. I continued with the territorial method to avoid missing out important
words by searching on Twitter for the words I already had. As users often include
more than one hashtag, it was easy to discover new relevant words. This
technique also helped to select words and hashtags that were used often on the
platform and furthermore delete those, that were too specific and not relevant
enough for the research.
Since some English words were not possible to translate properly into the other
languages or the translated equivalent was rarely used on the platform, I ended
up with less keywords and hashtags in German and Spanish than I had in
English. The final selection contained a total of 50 keywords and 49 hashtags
listed in table 1.
6.2 Program used
To extract the relevant tweets from the database, a Python script was used to
filter for the selected keywords. This extraction resulted in 4511 messages
containing at least one word or hashtag in English, 1301 containing at least one
in Spanish and 430 containing at least one in German.
Furthermore, the integrated development environment R Studio provided a
diagram and a list of the most used words, starting at a minimum word appearing
of 5 times. This helped me to get an overview about the most important words
and topics in the tweets.
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6.3 Techniques used
I applied several text mining techniques to be able to analyze the data.
6.3.1 Data cleaning
The first step was to pre-process the data. For this I used the technique of data
cleaning and deleted all tweets, which:
• included no text but only hashtags, as they mostly referred to online photo
data, or were irrelevant.
• were in a language different from English, Spanish and German.
• were off topic. This, for example, often occurred with the word “cycling” as
it was part of recycling and upcycling and furthermore used as a synonym
for “switching” or “changing” in some tweets and therefore irrelevant.
6.3.2 Statistical analysis
To discover the most interesting information from the data, a statistical analysis
was applied. This analysis provided me with information about how often words
appeared in the tweets. The 200 most frequently used ones in each language
extraction then got visualized with R Studio, as shown in the figures 1, 2 and 3.
The by far most used word was “cycling” with 2465 mentions, followed by
“Mallorca” and its English notation “Majorca”, which all were not very surprising.
The third most used word was “Endomondo”, which is a mobile sport software
that tracks distances via GPS (Endomondo, 2020). Users of the app can share
their daily progress on social media by sending a message, for example when
they start their first workout using the app, or when they finished cycling, sharing
the exact distance they went. It appears to be a widely used application among
hiking, cycling and mountain biking tourists in the Balearic Islands as it is being
mentioned 925 times.
“Ibiza” and its Catalan translation “Eivissa” also appeared very often, showing
that, after Mallorca, it is the second most talked about island for hiking and biking
in the Balearic Islands. Also, “mountainbike” and “mountainbiking” were
mentioned 142 and 175 times, revealing that there is a quite active segment of
interested people for this activity.
6.3.3 Manual analysis
After preparing the data I also manually read through the tweets to discover
topics that were rarely talked about. As George et al. (2014) mentions, in Big
Data, every element can be of value and not only the averages are important.
Especially in discovering new upcoming trends or business opportunities, the
focus should not only lie on already widely known topics but also consider less
familiar ones. Therefore, I focused my attention on the outliners which could lead
to new business ideas and new touristic products.
6.4 Discoveries
6.4.1 Languages analyzed
English is the most used language on Twitter, and I noticed many people
communicating online in this language, even if wasn´t their mother tongue
(Statista, 2013). The main purpose for tourists to use Twitter is to share
experiences and exchange opinions and information with others (Philander &
Zhong, 2016; Zeng & Gerritsen, 2014). Communicating in English is the best way
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to reach people from different countries in Europe, as many learn it as a second
language (Parker, 2015).
The amount of results varied a lot among the three languages considered.
Although the Balearic Islands are part of Spain, the by far biggest number of
tweets was in English. The fewer number in Spanish and German are caused by
several factors, for example the fact that the keyword selection contained more
English words and that some people prefer to write their messages in English
instead of their first language.
For this particular analysis the consideration of 3 instead of only one language
definitely influenced the results and discoveries. With a bigger analysis and a
broader topic, I assume the results will depend even more on the amount of
languages considered. The option of implementing that into an analysis depends
on the researcher’s knowledge and ability to work with several languages. The
ultimate goal would be to include all languages into an analysis to achieve the
most accurate results.
6.4.2 Touristic activities
I discovered many interesting topics through the analysis. For example, a user
stated that their favorite activity is to go hiking and horse trekking in Mallorca.
Also, beach biking, climbing, downhill biking, all-terrain biking and cliff diving were
activities of great interest among rather action-oriented users. Furthermore, I
noticed several users talking about spending their holidays in training camps for
cycling as they preferred to use their leisure time to improve their body
constitution and do sports instead of relaxing at the beach. Also, paracycling
athletes shared that they enjoy visiting Mallorca for its huge offerings for cyclists.
Several users talked about spending the time preparing for a triathlon or a race
competition. Several hikers mentioned that they enjoyed the landscapes full of
olive trees. This led me to the new emerging topic of “olive oil tourism”, which
appears to be a booming form of tourism in rural areas with great amounts of
olive trees (Pulido-Fernández, Casado-Montilla, & Carrillo-Hidalgo, 2019).
Another remarkably interesting discovery among these were some users
mentioning the combination of meditation and yoga with hiking and cycling.
6.5 Create new touristic products
The different activities mentioned in the tweets can be used directly or as an
inspiration to create new business opportunities. To see if a topic is interesting
as a touristic product, the market needs to be analyzed regarding potential
customers and furthermore to check if it is already existing and how it is marketed
by the competition. Big Data analysis could be applied to get an overview about
the topic and how it is implemented by other companies, understand which
potential customer segment is interested in it and how this product could be
marketed to the public.
An interesting point is that these discoveries can also be used as business
opportunities for different regions. Getting inspired by touristic products
mentioned for the Balearic Islands could also be an interesting opportunity for
other countries or regions as long as they provide the similar relevant
environmental, cultural and social factors.
The results from the twitter analysis for hiking and cycling tourism in the
Balearic Islands show for example that there is a group of people interested in
meditation and yoga combined with hiking and cycling. After some research I
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discovered that this form of tourism seems to be growing and is offered for
individuals or smaller groups in the form of camps or guided tours by a small, yet
increasing amount of tour operators (BookYogaRetreats, 2020; Chillouttreats,
2020; Roxybikemallorca, 2020). This type of touristic product is not limited to the
Balearic Islands, but also offered for example in Italy, the Canary Islands or
Portugal (BookCyclingHolidays, 2020). As cycling and hiking are both outdoor
sport activities, it is important to have good roads, quality routes for hiking, cycling
and mountain biking and a rather warm climate with few rainfalls. The customer
segment appears to be adult men and women, ages about 25-50, who are active
and enjoy a lifestyle with healthy food, dieting and sport activities (BPlans.com,
2020). Their objective is to use these holidays to discover a destination while
being active, finding a balance between body work out and relaxation of mind and
soul. The touristic product should therefore offer the participants to continue with
their lifestyle and provide well organized yoga and meditation classes as well as
guided hiking or cycling tours where they are able to discover and enjoy the
natural environment of the destination.
When creating a touristic product, it is important to consider the characteristics
of the customer segment and the given environmental, cultural, and social
circumstances of the region. Furthermore, the competition should be kept in mind,
comparing the offers and their prices, and thinking about unique selling points
(USP) to make the own product stand out from the competition.
6.6 Future directions for analyzing data
With the number of tweets obtained from the database, it was possible to read
through them manually to discover ideas for new touristic products in the Balearic
Islands. But when using a bigger amount of data, the manual analysis of reading
through all messages will be too time consuming and ineffective. Therefore,
future research relies on the technology development. Machine learning is a subtopic of artificial intelligence (AI) and is used in data analytics, data mining and to
discover patterns, insights and trends (Duggal, 2020). It might be an interesting
direction for tourism research to improve the data analysis for discovering new
business opportunities.
7 CONCLUSION
Using Big Data analytics for tourism research is still at a young stage, but
already provides lots of opportunities for the industry. The goal of my thesis was
to provide an overview about how Big Data already helps in the tourism industry,
focusing on how it can improve the decision-making process in companies and
how it can help to discover new business opportunities.
Analyzing Big Data can be used to understand and predict tourism demand
and consumer behavior. It can help to improve marketing, product promotion,
customer satisfaction and customer relationship management. The online textual
data in the form of UGC in blogs and reviews can help the company to analyze
customer feedback and improve their products and services. Destinations can
benefit from Big Data by predicting tourist’s decision-making in destination choice
and therefore forecast arrivals.
By offering these new and deep insights into the business, Big Data can highly
influence the decision-making process in companies and organizations and offers
new approaches to improve business processes and solve real life problems.
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The results of the Twitter analysis show, that it is possible to discover new
alternative touristic products using UGC from social media platforms. The
analysis process still requires a lot of time and depending on the data size it can
be inefficient as it has to be manually analyzed to discover new opportunities in
the tourism industry. But with the development of technology this problem might
be solved in the future.
With the analysis of the data obtained from the Balearic Islands, it was possible
to discover several interesting opportunities like the combination of yoga,
meditation and hiking or cycling. With further analysis of the market, competition
and customer segment, businesses can get inspired for own ideas and decide if
they want to create a new touristic product themselves. Big Data analysis can be
used as a starting point to discover and understand upcoming trends and their
customer segments, which might offer great opportunities for a future business.
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