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ABSTRACT 
 
In this paper we address Customer Relationship Management 
and electronic Customer Relationship Management from the 
perspective of the confluence of two relevant areas of 
engineering: Behavioral Engineering and Data Engineering. 
After conducting extensive documentary research on the state 
of the art,we review some of the most recent works of 
automatic data analysis applied to the tourism industry, 
considering the particularities of Behavioral Engineering 
within the systemic paradigm. As a result of this research 
work, one of the most important conclusions we have reached 
is the following: we determine that, to obtain an efficient 
electronic Customer Relationship Management model in a 
tourism related organization, the use of Intelligent Computing 
techniques for automatic data analysis is needed to ostensibly 
improve working conditions related to the tourism industry. 
 
Key words :data engineering, information systems, customer 
relationship management, behavioral engineering, tourism.  
 
1. INTRODUCTION 
 

The information obtained from customers can be varied, 
dispersed, and with high volumes of data. In this research, we 
refer to the analysis of information in three aspects within the 
Customer Relationship Management (CRM): customer 
satisfaction, the study of customer behavior and the forecast of 
tourism demand. When CRM is carried out by electronic 
means, it is referred as electronic CRM, or just eCRM. 

The process through which users create and share opinions 
about brands, products and services, that is, electronic word of 
mouth (electronic Word-Of-Mouth, eWOM) is gaining more 
and more attention [1]. 

Tourism organizations need to constantly monitor their guests’ 
online activities, and respond quickly to expressed problems, 
concerns, or dissatisfactions. 

 

This is because good reviews, which convey a positive 
attitude, can attract new tourists, while bad reviews, which 
convey negative emotions, can damage the reputation of the 
organization, given that customers trust review websites more 
than professional guides and travel agencies, and perceive 
social media as more credible and reliable than traditional 
marketing communications Grljević, Bošnjak, & Bošnjak, 
2019). Thus, recommendation systems can make suggestions 
to users according to their preferences [2]. 

Due to the large amount of content that is posted daily in the 
form of reviews, manual analysis of reviews becomes difficult 
and time consuming. 

That is why various computational strategies have been used to 
divide the reviews into three types: positive, neutral or 
negative, through the analysis of feelings [3-5]. 

This theme is currently very active, having been applied in 
countries such as China[6], the Sultanate of Oman [3], Serbia 
[7], Spain  [8, 9] among others. Text mining has also been used 
to establish tourist preferences in Japan[10]. 

This paper is organized as follows: section II analyzes some of 
the current research about eCRM in tourism, section III offers 
some works on automatic data analysis and applications for 
tourism, and section IV offers the conclusions. 

 
2. ECRM IN TOURISM: CURRENT TRENDS 
 

Among the important industries of a country is tourism, 
because human beings are prone to experiences in places that 
are outside their habitat[11]. 

In addition to human entertainment as a widespread 
characteristic of tourism, the types of this industry range from 
adventure and relaxation to cultural and catastrophic. There is 
also religious tourism and many more types[12, 13]. 
Regardless of the possible variants of tourism, the importance 
of this activity is undeniable [14]. 
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Currently, tourists are more demanding, are better informed, 
and require greater attention [15]. That is why in tourism 
organizations the customer relationship management 
paradigm (Customer Relationship Management, CRM) is 
fundamental [16, 17]. 

Tourism organizations are among the first to adopt this type of 
strategy. Let us illustrate this fact with what happened to the 
Ritz Carlton firm. This company adopted computer and 
information systems to provide personalized service to the 
opinions and services addressed to customers. These 
innovations earned him the 1987 Malcom Baldridge 
award[18]. 

It is considered essential for success to achieve the rapid 
identification of customer needs, and also to reach potential 
customers with up-to-date, personalized and comprehensive 
information. All this to achieve profitable clients [15]. 
Customer profitability has been deeply studied in the 
administrative field. 

One of the factors that positively influence customer 
profitability is their loyalty [19]. Loyalty is defined as 
repetitive purchasing behavior [20], and loyal customers have 
been shown to be less sensitive to price changes [19]. 

 

2.1 Definitions of CRM and eCRM 
 

The systemic paradigm has been widely adopted and used 
today, as well as by social psychologists in the study of 
organizations using Behavioral Engineering techniques [16]. 

There are numerous examples of its use in operations, as well 
as in the trend towards automation in which a self-dividing 
system with inputs, outputs and a control mechanism is 
envisaged. It has been used as the organizational base of 
different space and military programs in which it was 
impossible to treat the parts of the system as separate entities. 
It is also used in many other types of projects that require the 
integration of a multitude of agents and activities, such as 
transport projects, pollution control and urban traffic, among 
others [8]. 

With the development of new conceptual schemes, which 
present a different point of view, great changes have taken 
place in all fields of science. Systems Theory, or systemic 
paradigm, allows studying the management of organizations, 
as systems that interact with other agents that make up their 
immediate neighborhood. This also facilitates the 
understanding of the interrelationships between the main 
components of an organization: its objectives, technology, 
structure, and psychosocial relationships [21, 22]. 

One of the strong reasons for the existence of organizations is 
their synergistic effect, that is, the sum of the inputs may differ 
in quantity or quality in the result of an organization. In the 
same way, every participant in the organization expects that 

the personal benefits of their participation in an organization 
will be greater than their personal costs of participation. In this 
sense, the synergistic factor of organizations are undeniable 
sources of dividends: organizational synergy produces wealth 
[7]. 

CRM is defined as all marketing activities directed towards the 
establishment, development, and maintenance of satisfactory 
relational exchanges with customers [21]. Also, Grönroos 
defines it as “identifying and establishing, maintaining and 
improving and, when necessary, also ending relationships with 
clients and other interested parties, for profit, so that the 
objectives of all parties are met, and let this be done through 
mutual exchange and the fulfillment of promises” [22].  

On the other hand, CRM has also been defined as “a business 
strategy that includes a combination of people, processes and 
technologies through all points of contact with customers, 
including marketing, sales, and customer service” [23]. More 
recently, CRM is defined as “the approach that involves the 
process of identifying, attracting, developing and maintaining 
successful relationships with clients to increase retention of 
profitable clients” [16]. 

With the emergence of new information and communication 
technologies, CRM has evolved in the digital age, giving way 
to eCRM (electronic CRM), where marketing activities have 
at least one virtual component. 

eCRM refers to marketing activities, tools and techniques, 
delivered with the use of the Internet for the specific purpose 
of locating, building and improving long-term relationships 
with customers, to enhance their individual potential [19]. An 
eCRM allows you to capture or build a record of each 
individual, and carry out all those operations typical of record 
management in organizations. For example, it is possible to 
carry out detailed analyzes to be able to personalize that record 
according to the history or the past, present and future needs, 
through technical predictions. Communication is also 
important and eCRM facilitates this aspect of interactions[23]. 

eCRM includes enterprise-level global data storage and 
analysis, customization, and integration of multi-channel 
communication subsystems. This allows companies to track 
and manage the profitability of customers, their behavior, and 
achieve their satisfaction at a reasonable cost [17]. 
However, although eCRM is closely linked to information and 
communication technologies, it cannot be seen solely as a 
computational application. Rather, eCRM should be viewed as 
a combination of hardware, software, human resources, 
processes, applications, and management commitments, 
seeking to attract and keep valuable customers, and improving 
marketing effectiveness through creating and delivering 
maximum value for customers [17]. 
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3.  AUTOMATIC DATA ANALYSIS AND ITS 
APPLICATION TO TOURISM ECRM 

Intelligent Computing is a discipline that formally belongs to 
the area of Data Engineering, and emerged in the 90s of the 
last century[24, 25]. Its fundamental objective is to perform 
engineering tasks to extract knowledge from existing data. 
Intelligent Computing comprises data preprocessing [26-35], 
data transformation [36-48], and decision making [49-75].  

This discipline is used in numerous fields, such as education 
[35, 57-62, 76], finances [65, 69], medicine [58, 64, 68, 70, 
72], engineering [41-44, 46-48, 77], environment [50, 66, 75], 
and others [67, 71, 73, 78]. In the tourism field, this discipline 
has been applied in numerous ways. In this research, we refer 
to three of them: the analysis of customer satisfaction, the 
study of customer behavior and the forecast of tourist demand. 

The arrival of the internet, and specifically the World Wide 
Web, has meant a true revolution in all human activities. 
Obviously, tourism is no exception and (Internet + Travel) has 
emerged, which provides a large number of advantages in 
tourist activities. To mention just a few examples, this virtuous 
hybridization gives travelers instant travel and tour data, 
effortlessly. In addition, collaborative environments open an 
ocean of possibilities for both companies and tourists from 
around the world. There are users who upload reviews to 
social networks of their stays in different places. This valuable 
information is gold for many travelers. These reviews allow 
travelers to know in advance the characteristics of the tourist 
sites and thus avoid problems during their trip or their stay in a 
certain place [79]. 

Yu and collaborators automatically extracted reviews of 
Chinese tourist attractions from a Japanese travel website 
called 4Travel[79]. The findings of these researchers can 
provide practical guidelines for use within the field of 
sentiment analysis from Japanese online tourism reviews and 
facilitate the improvement of tourist attraction service. 

Web searches are of increasing importance in travel planning, 
and in the practice of tourism in general, as users search for 
information regarding places of interest, lodging, weather and 
others. In Law and collaborators' research, these searches are 
used to forecast tourism demand in Macao. To do this, they 
used deep learning[80]. 

The data set used in this research was made available to the 
interested public under the name "Macau2018" on the 
site http://github.com/tulip-lab/open-data.  

Also, Sun and collaborators investigated the forecast of tourist 
demand, this time in Beijing[81]. In this case, the kernel 
extreme learning machine (KELM) was used. In this case, no 
data is available. 

Zhang and collaborators have also investigated the forecast of 
the demand for sports tourism[82], while other researchers 
have done so in the classification of tourist scenarios [83, 84]. 

On the other hand, information from social networks has also 
been used to identify tourist attractions[85] and user 
behavior[86]. 

In the first case, information was taken from geotagged 
photographs and uploaded to social networks to determine 
tourist attractions in six cities in ItalyItalia [85]. These images 
were taken from the Flickr platform (www.flickr.com). 

If someone wants to add value to their photos, such as latitude 
and longitude location coordinates, Flickr is the answer. In 
addition to the location, you can provide the date and time, 
because Flickr works with photos online 

Flickr images are a two-edged sword, because the information 
in the photos is abundant. This excess of information can 
encourage antisocial and even criminal behavior. Therefore, 
users must be very careful when publishing their photos. On 
the other hand, these photos uploaded to Flickr can be of great 
use to travelers with common interests and to follow the 
successful and pleasant journeys of other users [85]. 

In the second case, information was taken from the YFCC 
100M photo database, which contains 48366323 geotagged 
images. Of these, the Beijing City Laboratory selected the 
2171162 photos for China. Of these, a total of 35,356 photos 
correspond to the city of Beijing and were taken by foreign 
tourists; These are part of the study by Zhang et al. [86].  

Tourist sites can greatly benefit from current technical 
knowledge. By innovating and adapting state-of-the-art 
technology, tourism promotion and marketing can be 
empowered in surprising ways. If a tourism entrepreneur 
knows the behavior and interests of travelers, the possibilities 
for the business to flourish are (almost) endless. It is enough to 
take advantage of the new information and communication 
technologies in a smart way[86].  

In particular, Zhang et al.'s research showed that tourists from 
four continents analyzed had significant differences in the 
perception of buildings, natural phenomena, mountains, 
culture, plants, insects and animals, and traffic[86]. 

Furthermore, influenced by cultural, social and economic 
factors, tourist preferences and recreational needs are 
complicated and diverse, but there are groups among users. 
This is why these specific results could provide clues for a 
more appropriate and detailed marketing promotion for 
destination management organizations (DMOs)[86].  

For a different purpose, Swamp and Dennis also used 
information from Flickr photos. In this case, the authors 
decided to work with a specific case. They studied Harrods 
(London, United Kingdom) to investigate the influence that a 
luxury store has on the degree of attraction that that specific 
site generates in potential users[87].  

The results showed that the Harrods building is central in most 
of the images analyzed, representing the main point 
photographed within a radius of 1 km, and the exterior of the 
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building is added as an attribute of the department stores and 
demonstrates the role of large warehouses in the appeal of a 
place.The study also offers helpful suggestions for marketing 
managers to develop more personalized retail strategies[87].  

An organization is a group of people grouped together in order 
to obtain a goal or objective, through a method or plan of 
action and who have the resources to do so [88]. 

The concept of the word "system" is crucial to establish the 
theoretical analytical bases that allow organizations to be 
abstracted from their systemic character. In this context, the 
word acquires specific connotations of the field of study. It is a 
matter of considering a certain specific purpose, the scope of 
which depends very significantly on certain relationships that 
form well-established patterns. These patterns allow 
researchers to theoretically analyze organizations from the 
systemic paradigm. The concept of organization, then, 
becomes a well-defined network of systems that brings 
together resources of all types related to each other: they can 
be structural, infrastructure, social, human, labor or emotional. 

There is a great variety of systems in the universe. There are 
medical systems [89], expert systems [90], academic systems 
[91], transport systems [92], control systems [93], fuzzy 
systems [94], quantum systems [95], transfer systems [96], and 
tracking systems [97], among many others. 

The systems act as arteries that transport resources to generate 
productive and distributive processes, to become the means of 
satisfying the needs of groups of members. There are internal 
systems whose function is to connect with each other to other 
systems of the organization [7]. 

They supply goods and services consumed in the organization 
itself during efforts to fulfill its missions. An example could be 
the communication system, which provides the information 
necessary to maintain the organization and its operations. 

The systems approach applied to the management concept 
analyzes the organization as a united and directed system 
composed of interrelated parts. 

4. CONCLUSION 
Derivate from the previous analysis, we can assess the 
importance of computational intelligence models in tourism 
development. They have a key role in eCRM, as well as in 
taking advance of human behavior for further growth of 
tourism destinations. As future work, we want to analyze the 
impact of Internet of Things technologies in the 21rst century 
tourism. 
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