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Abstract 

 
Tourism is an industrial sector that has a variety of data originating from tourists. This data can be utilized and reprocessed 

through the application of artificial intelligence technology such as big data and machine learning to analyze and predict 

tourist patterns so that it can be used in developing the tourism sector. This research aims to present a systematic literature 

review regarding the role of big data and machine learning in the tourism context. This research reviews 25 research 

papers related to big data and machine learning applied in the tourism industry. The categorization of tourism research 

related to big data and machine learning is based on research published from 2018 to 2023. The focus of this research is 

to provide an in-depth review based on journal rankings, research objectives, types of data used, and algorithms applied 

in the research . The results of this research are to provide a systematic literature review that can be used to help future 

researchers discover new research topics and present insights into future prospects regarding the use of big data and 

machine learning in tourism. 
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1. INTRODUCTION 

Tourism is a recreational trip or vacation to a place that has an attraction for visitors. The attraction can 

be in the form of having historical values, ancestral heritage, natural beauty, etc., with tourist attraction can 

increase tourists who come and visit. The tourism industry is one sector that has an increase every year, for 

example in Indonesia. According to the Central Statistics Agency in Indonesia, it was stated that from January 

to June 2018, it was stated that 7.53 million foreign tourists visited Indonesia. The number of visits rose to 

13.08 percent from the number of visits in 2017 which amounted to 6.66 million tourists [1]. The increase in 

the number of tourists produces large data. One of the data generated from the tourism industry comes from 

tourists. The data can be processed for use in the development of the tourism industry. Data relating to tourism 

is divided into three main categories, namely 1) user data generated by tourists, 2) device data generated by 

cellular devices, 3) transaction data generated by online transactions such as online order [2]. 

The tourism industry is undergoing a major transformation driven by developments in digital technology 

and the availability of large amounts of data. This transformation creates opportunities and challenges for 

tourism destinations that want to increase competitiveness and sustainability. Big data analysis has an important 

role in the tourism industry, especially in improving and optimizing the operational efficiency of tourism 

destinations [3]. By analyzing data produced by tourism destinations, it can be processed properly to understand 

trends in tourist behavior, tourist preferences and travel patterns which can improve the sustainability of 

tourism destination development [4]. 

Problems faced in using big data analysis in tourism destinations include challenges in collecting, 

managing and analyzing complex data. Therefore, this research focuses on big data methods used in processing 

data generated in the tourism sector. Big data has an important role in determining tourism businesses to 

formulate strategies, business tactics, and policies in tourism companies. Data generated from tourists can be 

used for Smart Tourism purposes [5]. The results of this dataset can be used to monitor the flow of tourists, 

analyze [6] and predict traveler travel behavior based on digital traces [7]. Big Data supports business leaders 

and HR managers in developing clear strategies for the right acquisition and development of skills [8]. 

The aim of this reseach is to provide a  review of the implementation of big data and machine learning 

in the area of tourism. The focus of this study is to review based on journal rankings, the objectives of the 

research study, the data used, and the algorithms used. The urgency of this research lies in the need to 

understand the role and potential of big data in the tourism context, as well as identifying future research 
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directions that can increase the use of big data for the sustainability of tourism destinations in the era of digital 

transformation. Thus, it is hoped that this research can provide valuable insights for practitioners, researchers 

and policy makers in the tourism sector. 

  

2. RELATED WORKS 

 The rapid development of the tourism industry and the increasing number of tourists, produce large 

data. Some research utilizes the big data method to process data produced by the tourism industry [9]. Based 

on Jingjing Li's research study, a major contribution has been summarized into three aspects, namely reviewing 

the scale of the kinds of large data used in tourism study, analyzing various types of large data from the 

perspective of research focus (on tourism problems), data features and analytical methods, conducting 

comprehensive surveys, provide information about new issues and future prospects for big data in tourism [2].  

Based on M. Mariani's research, conducted a literature review with the aim of identifying future research 

and development gaps in designing an agenda for future research. This study consists of literature reviews 

based on the following parameters: topics of research; characterization base on conceptual and theoretical; data 

source of research; size and type of data; method of collecting data; data analysis technique; reporting and 

visualization of data. The result is a  literature review can helps identify business problems, integration between 

business intelligence and big data domains with management in the development of tourism and hotels that are 

not yet available [10]. Some of the uses of big data in tourism include quantifying nature-based tourism in 

protected areas [11], Classifying multi-destination trips[12], estimate the arrival of tourist destinations [13], 

analyze tourism patterns [14], sentiment analysis in tourism [15], used in smart tourist destinations [5], analyze 

tourist behavior [6]. From a number of reviews, the research can be used to identify research gaps, develop 

future research and design or determine topics for future research [10]. 

The originality of this study is to current a literature review of the usefulness of big data in tourism by 

identifying and analyzing existing research studies between 2018-2023 based on the purpose of the study, the 

data used and the algorithms used in the study. The result from literature review can be used to identify and 

analyze research gaps, develop future research, predict tourism behavior and design or determine innovative 

topics for future research and provide marketing strategies tourism to smart tourism purpose. 

 

3. METHOD 

This study is a quantitative literature review of previous research studies on large data in tourism. The 

method used is Systematic Literature Review (SLR), which is a systematic observation of literature that aims 

to identify, analyze, generate and interpret the findings contained in the research. The research studies chosen 

were between 2018 and 2023. The study was taken from several websites that published research papers, which 

are international journals. After that, specify the journal quartile ranking based on the journal quartile index 

rank on Scimago web [16]. Then categorize previous research based on the objectives of the research study, 

the data used, and the algorithms used in the study. A flow diagram of research methodologies can be seen in 

Figure 1. 

 

Figure 1. Research Methodology 
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Figure 1 describes the steps taken in the methodology. the first stage is to look for research studies that 

have been published from 2018 until 2023. The website used is Springer, Google Scholar, Science Direct, 

Research Gate, IEEE. The rationale for using the selected sources, such as Springer, Google Scholar, Science 

Direct, Research Gate, and IEEE, lies in their reputation and credibility within the academic. These sources are 

widely recognized for their extensive coverage of scholarly literature in various disciplines, including tourism 

and big data. Springer, Science Direct, and IEEE are known for their journals and conference proceedings, 

which are valuable sources of academic research. Google Scholar is provides a comprehensive search of 

scholarly articles, theses, books, and conference papers, making it a valuable tool for conducting a thorough 

literature review. Research Gate is a platform where researchers can share their work and collaborate with 

others, making it a useful resource for accessing the latest research in the field. The next step is to determine 

the ranking quartile index based on the journal quartile index on the Scimago website [16], namely Q1, Q2, 

Q3, Q4. Furthermore, it categorizes based on the purpose of the research study, the data used and the algorithms 

used in the study.  

 

4. RESULTS AND DISCUSSION  

At this stage, the 25-research study chosen must be in the big data topic area in tourism. Previous studies 

were taken from several websites that published research papers, which are international journals or 

international conferences. The focus of this study is to review based on journal rankings, the objectives of the 

research study, the data used, and the algorithms used in the study. How to determine the journal quartile index 

rank based on the journal quartile index on the Scimago website [16], namely Q1, Q2, Q3, Q4. Table 1 is the 

result of a paper that has been known to rank its journal quartile. 

 

Table 1. Results from Journal Ranking 

Title 
Journal Quartile  

Ranking 
Citation 

Big Data analytics for forecasting tourism destination arrivals with the 

applied Vector Autoregression model 
Q1 [13] 

Creating value from Social Big Data: Implications for Smart Tourism 

Destinations 
Q1 [5] 

Sentiment Analysis in Tourism: Capitalizing on Big Data Q1 [15] 

Tourists' digital footprint in cities: Comparing Big Data sources. Q1 [7] 

Analysing spatiotemporal patterns of tourism in Europe at high-

resolution with conventional and big data sources. 
Q1 [14] 

Forecasting tourist arrivals with machine learning and internet search 

index 
Q1 [17] 

Classifying multi-destination trips in Austria with big data. Q1 [12] 

Quantifying nature-based tourism in protected areas in developing 

countries by using social big data. 
Q1 [11] 

‘You will like it!’ using open data to predict tourists' response to a tourist 

attraction 
Q1 [18] 

Forecasting tourism demand with composite search index Q1 [19] 

Forecasting accuracy evaluation of tourist arrivals Q1 [20] 

A survey towards an integration of big data analytics to big insights for 

value-creation 
Q1 [4] 

The concept of smart tourism in the context of tourism information 

services 
Q1 [3] 

What makes tourists feel negatively about tourism destinations? 

Application of hybrid text mining methodology to smart destination 

management. 

Q1 [21] 

Hybrid Recommender System for Tourism Based on Big Data and AI: 

A Conceptual Framework 
Q1 [22] 

New avenues for second home tourism research using big data: 

prospects and challenges 
Q1 [23] 

Tourism scene classification based on multi-stage transfer learning 

model 
Q2 [24] 

Applying Big Data Analytics to Monitor Tourist Flow for the Scenic 

Area Operation Management. 
Q3 [6] 

Tourism Recommendation Using Machine Learning Approach Q3 [25] 

 

Based on table 1, it can be seen that the journal quartile index ranking is based on scimago. The results 

of determining this index ranking can be used to determine the quality of the paper based on the assessment of 

the Scimago website [16]. After determining the journal ranking, then categorizing the paper based on the 

objectives of the study regarding big data in the arena of tourism. The method of big data and machine learning 
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can be used in various purposes of research on tourism in various ways such as predicting, analyzing, 

identifying, as in Table 2 which explains the purpose of big data use in tourism. 

 

Table 2. The Purpose of Big Data in Tourism 

Aim/purpose Citation 

Big data is used for innovation Smart Tourism [5][3][23][26] [27][28][29]  

Detect / predict for trips tourism [30][18][17][19][20] 

Recommend tourism trips [25][15][22][31][32]  

Analyzing the digital footprint of tourists using Big Data [7] [6][21] 

Classify for tourism trips [12][24] 

Analyze tourism trips patterns [14] 

Explore the correlation of weather, temperature, weekends 

and national holidays to estimate the arrival of tourist 

destinations. 

[13] 

Quantifying natural tourism with big data [11] 

 

 Based on table 2 states that big data plays a function in the tourism sector with a variety of different 

objectives. Big data can be used in developing and innovation smart tourism, analyzing digital footprints, 

analyzing patterns, analyzing tourist travel behavior, estimating tourist arrivals, classifying multi-purpose trips, 

etc. The outcomes of the use of the big data method are used for data development and processing in the tourism 

sector. In addition, it can also be used to offer new research in tourism in the future.   

Furthermore, grouping based on the data used in research on big data in research. Data grouping is based 

on previous research which categorizes data into 3 are UGC data, device data, and transaction data [2]. In 

addition, one category is added, namely descriptive data such as weather, climate, natural conditions. Broadly 

speaking, grouping data as in table 3. 

 

Table 3. Data categories 

Data Category Citation 

Transaction Data [14][11][32][18][17][19][20] [27][21][22] 

UGC data (data generated by the user) [12][5][15][31][30][25][26] [28]  

Device Data [7][6][24][3][23] 

Descriptive data [13] 

 

Based on table 3, the data that is used the most is transaction data. Transaction data is based on 

operations including web data search, web page visit data, online ordering data. Some journals use transaction 

data because data taken online from history or from the web is easier to obtain. The second rating is data from 

users, such as photos or social media used by users. 

After grouping based on the data used, then grouping the paper based on the model/technique/ algorithm 

used in the study. There are several types of models used in table 4. 

 

Table 4. Algorithm / Model / Technique used 

Algorithm / Model / Technique Citation 

Naïve Bayes Classifiers [12][30][3] [32] [7] 

Kernel extreme learning machine [17][26] [18] 

Deep-learning based sentiment analysis [21] [15]  

Convolutional Neural Network (CNN) [24] [27] 

Keyhole dan Buzztrack [5][28] 

Collaborative filtering [31] 

Autoregressive Vector Modeling [13] 

Regression [25] 

Generalized dynamic factor model [19] 

Resilient Distributed Dataset (RDD) [6] 

Natcap.invest.recreation from Natural Capital Project. [11] 

Recurrent Singular Spectrum Analysis model [20] 

 

Based on table 4 algorithms/models/ Techniques that are widely used are Naïve Bayes Classifiers, 

extreme learning machine kernels, and analytical sentiment. The algorithm is widely used in big data and 

machine learning in tourism to predict, recommend, smart tourism, analysis, and classification of tourist 

patterns. 
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4. CONCLUSION 

From the results of the review, it was concluded that the presence of big data and machine learning can 

usage in the processing and developing datasets produced by tourists. The big data and machine learning 

method can usage to monitor the flow of tourists, analyze and predict behavior, recommendations, smart 

tourism, classify travel, etc. 

The result of this research review is to provide review literature that can be used to help future 

researchers find new research topics and present valuable insights about future prospects about the usage of 

big data and machine learning in tourism. In further research, it can be further developed by categorizing based 

on the applications used, for example, Weka, Google Colab, etc. Besides that, it can be developed not only in 

the tourism sector but also in the hotel sector because it is interconnected. 
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