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Big Data and Analytics in Tourism and Hospitality:
A perspective article

Purpose: This study aims at discussing the evolution of Big Data and Analytics in the tourism and
hospitality field. It analyses the important role that Big Data (BD) has played so far in tourism and
hospitality research and delineates how it might evolve in the future.

Design/methodology/approach: In line with the Platinum Jubilee Special Issue of Tourism Review,
this work consists of a critical and conceptual analysis including a mini literature review of recent
work in the area at the intersection of BD and tourism and hospitality research.

Findings: Findings suggest that tourism and hospitality scholars are increasingly aware of and
adopting BD approaches to retrieve, collect, analyse, report and visualize their data. However, a
number of avenues for improvement in the use and interpretation of BD and BD analytics as both sets
of methods and technology need to be developed. Moreover, BD analytics promise to enhance a
number of digital technologies in tourism and hospitality such as Al and [oT that heavily rely on data.
As such we envision that a new digital entrepreneurship field might be shaped within the tourism and
hospitality literature. Research pathways for future inquiry at the intersection of big data and tourism
and hospitality are outlined.

Originality/value: While thinking retrospectively about research revolving around BD and its role
in the tourism and hospitality research field so far, this study also addresses the challenges pertaining
to how BD research will be conducted in the next seven decades within tourism and hospitality.
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1 Introduction

Every year human beings and machines increasingly generate vast amounts of data (Hilbert and
Lépez, 2011). Today more than the 2.5 Exabytes of data are produced daily (IBM, 2016). The advent
and consolidation of the Internet, the proliferation of smartphones and Internet of Things (I0T)
devices and sensors is contributing to reinforce this growing trend. As such, we live in a data world
and businesses in a data economy where data is actually the new oil propelling economic growth (The
Economist, 2017). The tourism and hospitality (T&H) sectors are not an exception and tourism
destinations, firms and consumers increasingly create and deploy large volumes of data to improve
their decision making processes and co-create value (Mariani et al., 2014; Mariani, Mura and Di
Felice, 2018; Pauleen and Wang 2017; Pigni et al., 2016). For instance, tourists’ location data tracked
by means of GPS sensors embedded in smartphones can provide destination marketers with
meaningful insights about the most popular routes and attractions in a destination; when matched
with social media data, location data allow marketing firms to create location-specific offers based
on the preferences and behaviors that the consumer has revealed on social media in the past, thus
allowing businesses to interact in real time with potential customers based on the opinions and actions
that they share and on the history of their preferences and tastes. Furthermore, Online Travel Agencies
(OTAs) can leverage on large volumes of structured and unstructured data stemming from online
travel reviews to better understand tourists’ online behaviours by means of digital data analytics
(Mariani, Di Fatta and Di Felice, 2019). This work looks retrospectively at the way this
overabundance of travel and tourism related data, namely Big Data (BD), has been made sense of,
and examined in T&H literature and illustrates future research directions.


https://science.sciencemag.org/content/332/6025/60#aff-2

2 Past perspective 75 years of developments 1946-2020

The “Big Data” (BD) concept appeared in the late Nineties in computer science literature in relation
to scientific visualization (Cox and Ellsworth, 1997). However, its first definition was given in 2001
by Doug Laney who identified three major characteristics of BD as the 3Vs: Volume (size of data, in
the order of Zettabytes), Velocity (rapidity of data generation, modification and transfer), and Variety
(data can assume different formats/structures). Later the definitional model was perfected by
introducing the Vs of Value (the process of extracting valuable knowledge from data by means of BD
analytics) and Veracity (the governance of data in relation to their reliability) thus leading to the
formulation of a 5Vs framework (Bello-Orgaz et al., 2016).

As observed in a recent systematic literature review (Mariani et al., 2018), research on the role of BD
in T&H is still rather fragmented and “relegated to isolated research questions” (Mariani et al., 2018:
3516). Based on the aforementioned literature review matched with a further review of articles
published in the years 2017-2019, we draw some reflections on extant research. First, scholars seem
increasingly interested in adopting large volumes of data to better understand complex tourism and
hospitality phenomena as witnessed by an increase in the number of articles explicitly adopting BD
and BD analytics (e.g., Liu et al., 2018; Mariani and Borghi, 2018; Talén-Ballestero et al., 2018).
However this body of research is a marginal share of the studies produced in the T&H field. Second,
while articles have adopted different sources of data, the majority of BD articles in tourism relies on
one specific source which is UGC data (e.g., social media post and online travel reviews), followed
by location data (e.g., GPS data), and travel information search data. This is certainly not in line with
the notion that BD studies should employ and triangulate a variety of sources and formats of data
(e.g., Sun et al., 2019). Third, in terms of techniques deployed, while traditional regression analyses
are still dominant, increasingly text analytics are deployed, as well as machine learning techniques.
However, artificial intelligence or Bayesian classification methods are extremely rare. Fourth, as far
as research streams are concerned, it seems that eWOM research is the most reliant on the use of BD
to dig in depth about online travellers’ preferences, behaviours, satisfaction, and mobility (e.g.,
Mariani and Borghi, 2018) and increasingly about firms’ efficiency (Mariani and Visani, 2019). Last,
it seems that analytics (especially text analytics) are becoming increasingly relevant in a number of
studies (Xiang et al., 2017; Zhao et al., 2019).

3 Future perspective 75 years 2020-2095

It is envisioned that the research field of T&H will increasingly embrace BD and BD analytics at
different levels, speed and for different purposes. In particular, BD will increasingly contribute to: 1)
frame novel research questions and hypotheses if combined with an underpinning conceptual
framework; 2) enrich research designs and methods; 3) improve the generalizability of research
findings across different institutional, economic, social and geographical contexts; 4) generate
relevant managerial insights and business intelligence by means of (digital) data analytics in real time;
5) advance BD technological applications in the verticals of tourism and hospitality.

However, in order to make the aforementioned contributions and seize the related opportunities, there
are a few challenges that need to be addressed. First, T&H scholars will still need to rely on an
overarching conceptual framework identifying critical business problems in T&H (Fuchs et al., 2016)
despite early attempts to develop it (Stylos and Zwiegelaar, 2019). As such BD will likely bring to a
situation whereby theory and data analytics capabilities (Davenport, 2017) will need to further
consolidate and corroborate an emerging fertile dialogue. However, to address the aforementioned
challenge, scholars should increasingly work in cross-disciplinary research teams including data and
computer scientists (Mariani et al., 2018). Second, BD offer the opportunity to enrich research designs
and methods as they might be progressively embedded in mixed methods (Creswell, 2014) such as
explanatory/exploratory sequential designs whereby big and small data might be juxtaposed,
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combined and triangulated. This approach to data might call for the introduction of a new data
lifecycle paradigm (Blazquez and Domenech, 2018). In terms of methods, unsupervised machine
learning will probably gain momentum as well as Artificial Intelligence (Al). Third, while the
retrieval of large volumes of varied data in real time might generate an opportunity to overcome
generalization issues and work with representative samples (Gerard et al., 2016), the challenge would
be to ensure comparability: for instance scholars interested in e-WOM will increasingly resort to
cross-platform cross-country studies whereby online customer behaviors will be compared (Mariani,
Borghi and Kazakov, 2019) also controlling for mobile devices (Mariani, Borghi and Gretzel, 2019).
Fourth, increasingly applied researchers might have access to (digital) data streams (Pigni et al., 2016)
in real time. This might contribute to reduce the theory-practice divide in tourism management
research through the generation of data-driven knowledge about markets and prospective customers
that could be made actionable (in real time) by policy makers, destination managers (Deng et al.,
2018), firms’ executives, and entrepreneurs to create real time T&H services (Buhalis and Sinarta,
2019) . However, this would imply an increasing integration of BD and business intelligence
applications (Fan et al., 2015). Fifth, BD analytics promise to enhance a number of digital
technologies such as Al and the IoT that heavily rely on data. Indeed, beyond chatbots that are very
rudimentary forms of Al, more advanced Al forms and applications increasingly need to be fed by
BD to trigger learning processes that machines can use to learn from past and present customer
behaviours to anticipate and identify future tourists’ needs and engage with travellers. As such we
envision that a new digital entrepreneurship field (Nambisan, 2017) might be shaped within the T&H
literature by focusing on the disruptions brought about by digital entrepreneurs in T&H services
industries (Buhalis et al., 2019). This is particularly relevant as BD analytics is one of the digital
technologies underpinning the Industry 4.0 (RiiBmann et al., 2015). The intertwined development of
Al applied to data mining and predictive analytics might translate into developments of effective
digital business models to support product, process and business model innovation.

4 Conclusions

In conclusion, there is an increasing scholarly awareness in the T&H scientific domain that the
complexity of today’s phenomena need to be addressed be leveraging BD and BD analytics. It is
envisioned that in the upcoming years BD will be increasingly adopted to enrich and corroborate
research designs and generate findings that could be generalizable across different geographical and
social settings. Data science skills and competences should be therefore embedded into cross-
disciplinary research teams. The intertwined development of BD with Al and IoT technological
paradigms will call for an even more integrated approach to the study of digital transformation and
entrepreneurship within T&H services.
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