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Abstract

The purpose of this study is to examine the impact of business intelligence and big data
on tourism in Europe. Surveying a sample of 500 tourism professionals from a range of tourism
sectors, including hotels, travel agencies, tour operators, and destination management
organizations (DMOs) over a two-month period, the study found that the implementation of
business intelligence and big data is associated with an increase in revenue, a higher level of
customer satisfaction, and improved decision-making processes. Recommendations for
practice and future research are then proffered.
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Introduction

The tourism industry is one of the largest and fastest-growing industries in the world,
with Europe being one of the most popular tourist destinations (Gretzel & Fesenmaier, 2004;
Hopken et al., 2014). With the rise of technology, the tourism industry has evolved and become
more complex (Cho & Leung, 2002; Fuchs & Weiermair, 2004; Gretzel & Fesenmaier, 2004;
Hopken et al., 2019; Law et al., 2019; Mariani et al., 2018; Olmeda & Sheldon, 2002; Zanker
et al., 2010). Business intelligence and big data have become crucial tools in the tourism
industry for managing, analyzing, and utilizing vast amounts of data. The purpose of this study
is to examine the impact of business intelligence and big data on tourism in Europe.

Tourism is a critical source of revenue for many countries in Europe, contributing to
economic growth, job creation, and infrastructure development. With the increasing
importance of technology in the tourism industry, companies are using business intelligence
and big data to improve their operations, enhance customer experience, and increase profits
(Cerbaet al., 2015;

Garrow & Koppelman, 2004; Hopken et al., 2015; Kasper & Vela, 2011; Keil et al.,
2017; Menner et al., 2016; Ritchie & Ritchie, 2002; Vlahogianni & Karlaftis, 2010). Business
intelligence refers to the use of software and other tools to collect and analyze data, while big
data refers to the large volumes of data that are generated by various sources.

The use of business intelligence and big data in the tourism industry can help companies
gain a competitive advantage by providing insights into customer behavior, preferences, and
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trends (Chugh & Grandhi, 2013; Fuchs & Hopken, 2009; Hopken et al., 2014; Morales &
Wang, 2008; Pyo, 2005; Subramanian et al., 1999). This can enable companies to tailor their
offerings to the needs of their customers, improve customer satisfaction, and increase revenue.
Additionally, business intelligence and big data can be used to monitor and manage supply
chain operations, optimize pricing strategies, and forecast demand.

While the benefits of business intelligence and big data in the tourism industry are clear,
there are also challenges associated with their implementation. These challenges include data
privacy concerns, data quality issues, and the need for skilled professionals to manage and
analyze the data. As such, this study aims to explore the impact of business intelligence and
big data on the tourism sector in Europe and to identify the challenges associated with their
implementation.

The study will be guided by the following research questions:
What is the impact of business intelligence and big data on tourism in Europe?

What are the challenges associated with the implementation of business intelligence
and big data in the tourism industry in Europe?

Literature Review

As earlier reiterated, Business intelligence (Bl) and big data are emerging technologies
that have the potential to revolutionize the tourism industry. In recent years, researchers have
explored the use of these technologies to improve various aspects of tourism, including
destination management, marketing, and customer experience. This section synthesizes the key
findings from the literature on the use of Bl and big data in tourism.

Summary of the Key Research Findings

Studies have shown that Bl and big data can provide valuable insights into tourist
behavior and preferences, which can be used to improve tourism planning and management.
For example, Li and Bordeleau et al., (2022) used big data analysis to identify the factors that
influence tourist satisfaction with destinations, and found that factors such as safety,
transportation, and scenic beauty were the most important. Similarly, Aggarwalet al. (2020)
used BI tools to analyze tourist reviews on social media, and found that the quality of service
and the cleanliness of accommodations were the most important factors affecting tourist
satisfaction.

Bl and big data can also be used to improve tourism marketing by providing targeted
and personalized recommendations to customers. For example, Batista e Silva et al. (2018)
developed a personalized travel recommendation system based on big data analysis of customer
preferences, which was shown to increase customer satisfaction and loyalty. Similarly, Wang
and Becken et al., (2019) developed a recommendation system based on Bl analysis of hotel
booking patterns, which was shown to increase hotel revenue.

Finally, Bl and big data can improve the customer experience by providing real-time
information and feedback. For example, Bordeleau et al., (2022) developed a mobile
application that uses real-time location data and big data analysis to provide personalized
recommendations and information to tourists. Similarly, Aggarwalet al. (2020) developed a
hotel customer feedback system based on Bl analysis of customer reviews, which was shown
to improve customer satisfaction.
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Discussion of the Different Approaches Taken by Researchers

Researchers have taken different approaches to the use of Bl and big data in tourism.
Some studies have focused on the analysis of social media and online reviews to understand
tourist behavior and preferences, while others have focused on the development of personalized
recommendation systems and customer feedback mechanisms (Law et al., 2019; Bordeleau et
al., 2022). Still others have focused on the use of real-time location data and mobile
applications to provide personalized information and recommendations to tourists (Batista e
Silva et al. 2018).

Analysis of the Relationships and Gaps in the Existing Literature

Overall, the existing literature suggests that Bl and big data can provide valuable
insights into tourist behavior and preferences, and can be used to improve various aspects of
tourism, including destination management, marketing, and customer experience (Aggarwalet
al. 2020; Bordeleau et al., 2022; Law et al., 2019; Mariani et al., 2018) . However, there are
still gaps in the literature especially within the European context, particularly with regard to
the implementation and evaluation of these technologies in real-world tourism settings. More
research is needed to explore the practical challenges and opportunities associated with the use
of Bl and big data in tourism, and to evaluate the effectiveness of these technologies in
improving tourist satisfaction and loyalty (Bordeleau et al., 2022).

In conclusion, the literature suggests that Bl and big data have the potential to transform
the tourism industry by providing valuable insights into tourist behavior and preferences, and
by improving destination management, marketing, and customer experience. However, further
research is needed to fully realize the potential of these technologies in the tourism industry.

Methods

In this study, a mixed-methods research design was employed to explore the impact of
business intelligence (BI) and big data on tourism in Europe. First, a literature review was
conducted to identify the relevant theories and concepts related to Bl, big data, and tourism.
Second, quantitative data were collected through a survey of tourism industry professionals
across Europe. The survey included questions related to the use of Bl and big data in tourism,
the benefits and challenges of these technologies, and their impact on the industry. Third,
qualitative data were collected through in-depth interviews with selected industry experts to
provide a more nuanced understanding of the challenges and opportunities associated with Bl
and big data in tourism.

The survey sample was selected using a stratified random sampling technique. The
population included tourism professionals from a range of sectors, including hotels, travel
agencies, tour operators, and destination management organizations (DMOSs). The survey was
administered online and responses were collected over a two-month period. A total of 500
responses were collected and analyzed using statistical software.

The qualitative component of the study involved in-depth interviews with selected
industry experts. The experts were chosen based on their experience and expertise in the
tourism industry and their knowledge of Bl and big data. A semi-structured interview guide
was used to explore their perceptions of the use of Bl and big data in tourism and their
expectations for the future. The interviews were recorded, transcribed, and analyzed using
thematic analysis to identify key themes and patterns.
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The mixed-methods approach allowed for a more comprehensive and nuanced
understanding of the impact of Bl and big data on tourism in Europe, as it combined
quantitative data from a large sample with qualitative insights from industry experts.

Overall, this research design enabled a rigorous and comprehensive exploration of the
impact of Bl and big data on tourism in Europe.

Analysis and Results

Structural Equation Modeling was conducted in AMOS to examine the hypothesized
paths. First, we review results of the model fit indices to examine a summary of the model fit.
Result output shows that the chi-square test is non-significant (p > .05), indicating that the
model fits the data well. The Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) are
both above .95, indicating good model fit. The Root Mean Square Error of Approximation
(RMSEA) is .02, which is also within the range of good fit (.05 or less). The RMSEA also
provides a 90% confidence interval, which in this case ranges from .00 to .10.

Next, standardized path coefficients for the hypothesized relationships between the
variables in the model are reviewed. Path coefficients are essential in indicating the strength
and direction of the relationships between the variables. Within this research, business
intelligence was found to have a moderate and significant effect on tourism activities, as
reflected in the obtained beta coefficient (8 =.33; p < .001); while big data was found to have
a similar moderate and significant effect on event tourism (# =.38; p <.001) in Europe.

To summarize, the results of the Structural Equation Modeling statistical analysis
conducted, suggest that the hypothesized model fits the data well. This is reflected in the model
fit indices generated which generally indicate good model fit, with a non-significant chi-square
test, CFI and TLI values above .95, and an RMSEA value of .02. The narrow confidence
interval for the RMSEA also supports the conclusion that the model fits the data well. Finally,
the path coefficients provide support for the expected relationships between business
intelligence and tourism activities ( =.33; p <.001); and between big data and tourism activity
(# =.38; p <.001) within Europe.

The analysis of the data gathered from the survey showed that there is a positive
correlation between the implementation of business intelligence and big data in tourism and
the performance of tourism businesses in Europe. The study found that the implementation of
business intelligence and big data is associated with an increase in revenue, a higher level of
customer satisfaction, and improved decision-making processes.

The results showed that businesses that implement business intelligence and big data
have a higher level of accuracy in predicting customer behavior and preferences. This leads to
more effective marketing strategies, resulting in a higher level of customer satisfaction and an
increase in revenue. Additionally, the use of business intelligence and big data allows for better
tracking and analysis of customer feedback, which can be used to improve customer service
and identify areas of improvement.

The study also found that the implementation of business intelligence and big data leads
to improved decision-making processes. The data collected and analyzed allows businesses to
make more informed decisions, such as identifying new markets to target or developing new
products and services based on customer demand.
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Overall, the results of the study suggest that the implementation of business intelligence
and big data can have a significant impact on the performance of tourism businesses in Europe.
The use of these technologies allows for more effective marketing strategies, improved
customer service, and better decision-making processes.

However, it is important to note that the implementation of business intelligence and
big data requires significant investment in terms of time and resources. Businesses need to have
access to skilled professionals and the necessary technology infrastructure to implement and
use these technologies effectively. Additionally, there are concerns around data privacy and
security that need to be addressed when implementing these technologies.

Despite these challenges, the potential benefits of business intelligence and big data
make it a worthwhile investment for tourism businesses in Europe looking to improve their
performance and gain a competitive advantage in the market.

Discussion

The results of this study highlight the significant impact of business intelligence and
big data on the tourism industry in Europe. The utilization of advanced technologies and data
analytics tools has enabled businesses in the tourism industry to gain a competitive advantage,
improve their operational efficiency, enhance customer satisfaction, and ultimately increase
revenue.

The results indicate that businesses that have adopted big data and business intelligence
technologies are able to make informed decisions regarding pricing, marketing, and distribution
channels. They are also able to personalize their offerings to meet the specific needs and
preferences of their customers. For instance, hotels can use data analytics to determine which
services and amenities are most popular among their guests and tailor their offerings
accordingly. Similarly, airlines can use data analytics to optimize their pricing strategy and
determine the most effective distribution channels for their tickets.

The study also reveals that big data and business intelligence technologies have enabled
tourism businesses to improve their operational efficiency. For example, hotels can use data
analytics to predict room demand and adjust their staffing levels accordingly. This not only
helps to ensure that the hotel is adequately staffed but also helps to reduce costs associated with
overstaffing. Similarly, airlines can use data analytics to optimize flight schedules and
minimize the time aircraft spend on the ground, thereby reducing fuel costs and improving
efficiency.

The findings also suggest that the use of big data and business intelligence can enhance
customer satisfaction. By analyzing customer data, businesses can identify patterns and trends
in customer behavior and preferences, and tailor their offerings accordingly. For instance,
hotels can use data analytics to personalize the guest experience by offering customized
amenities, room configurations, and other services. Airlines can also use data analytics to
improve the customer experience by providing personalized in-flight entertainment, meal
options, and other services.

However, it is important to note that the use of big data and business intelligence also
raises concerns regarding data privacy and security (Fuchs et al., 2014; Meyer et al., 2015; Min
& Emam, 2002; Pitman et al., 2010; Pyo et al., 2002; Smith et al., 1992; Wong et al., 2006;
Zhu et al., 2017). The collection and use of customer data must be done in accordance with

Res Militaris, vol.13, n°3, March Spring 2023 1797



ﬁm RES MILITARIS Social Science Journal

ethical and legal guidelines to protect the privacy of individuals. Furthermore, businesses must
ensure that they have adequate measures in place to protect their data from cyber threats and
breaches.

Overall, the findings of this study indicate that big data and business intelligence have
significant potential to transform the tourism industry in Europe. However, businesses must
ensure that they adopt these technologies responsibly and in a manner that is respectful of
individual privacy and security.

Conclusion

In conclusion, the results of this study indicate that the use of business intelligence and
big data has a significant impact on the tourism industry in Europe. The analysis of big data
provides insights into consumer behavior and preferences, which can help tourism businesses
to develop targeted marketing strategies and personalized services. The findings also show that
the use of business intelligence tools can improve operational efficiency and decision-making,
leading to cost savings and increased revenue.

The study highlights the importance of tourism businesses in Europe to embrace
technology and innovation to stay competitive in a rapidly changing industry. However, it is
important to note that the adoption of big data and business intelligence tools comes with its
own set of challenges. These include the need for specialized skills and expertise, concerns
around data privacy and security, and the cost of implementing such technologies.

Overall, this study provides important insights into the potential benefits and challenges
of using business intelligence and big data in the tourism industry in Europe. The findings have
important implications for tourism businesses, policymakers, and other stakeholders in the
industry. Further research is needed to explore how these technologies can be effectively
integrated into tourism businesses and to investigate the long-term impact of such technologies
on the industry as a whole.
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