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ABSTRACT 

Intelligent tourism is difficult to define not only because there are different interpretations according to the researcher focus and the resources target but also because it is a newly topic with difficulty for its practical application.  However, lately, some authors have been working on the generation of general elements that characterize this kind of tourism activity, such as the technological utilization, social benefits, sustainability relevance, and products design. This study constitutes a theoretical approach from the systems thinking to analyze the scope of the system of intelligent tourism in order to identify some of the elements and relations through the purpose of a holistic interpretation.  
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INTRODUCTION
Getting a definition of tourism has been a very hard task since there are several interpretations of its physical presentations, such as economic results, social changes, sustainable pertinence, and political application. At the same time, these fields are used to study a tourism perspective. In such a case, the disciplines that are related give a theoretical support to study the prominent components. However, Systems thinking provides a scientific language appropriate to study tourism with a holistic approach.  
Intelligent tourism is a new concept that conforms the tourism’s fields but focused in technology development. Therefore, It is necessary to make certain efforts to generate a theoretical structure with the possibility of developing and testing hypotheses. This paper presents a set of ideas that support the theoretical development of intelligent tourism through the approach of system thinking in order to get some relevant questions to give some recommendations on methods of approach and a theoretical systemic proposal.


LITERATURE REVIEW

Theoretically, the tourism is based on leisure that is a qualitative concept (Hall and Page 2002) as it takes meaning only inside individual perception. Thus, it has an open and multiple conceptualizations (Lew, Hall & Williams, 2004), for example, leisure definition is based on the perception that people have about on their own trip experience. Therefore,  tourism theory is prominently a human issue as the emphasis of its study is focus on social relations, but with technical and mechanical elements that give sense to the human’s objectives.
There are some social sciences that are closely linking to tourism, for instance, sociology (Winter, 1999) anthropology (McGinnis, 2011), economy (Candela and Figini, 2012), and psychology (Šimkova, 2014) policy (Su, and Teo, 2008).  Although these sciences have made outstanding advances in tourism definition, they are not enough to cover the concepts as a whole. In fact, in tourism, there is a lack of structural definition, which has generated a certain difficulty to integrating applications and theoretical advancements.  Tourism, as a discipline of knowledge, does not have a common language (McKercher, 2016). According to Ateljevic, et at (2011), this field has many ontological, epistemological and methodological shortcomings. Nevertheless, it has multiple concepts that include actors, means, elements, and relations. These factors have been studied in the field of System Thinking (Jafari, 2005), so that system perspective is a means to deal with interdisciplinary topics like tourism (Farrrel & Twining, 2004). 
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Figure 1. Theoretical system definitions
Source: own development

The Systemic Thinking in tourism theory tries both to address the complexity of the phenomenon and to refine its explanation, i.e., tourism prospect is a compound of elements associated with relationships to obtain a common purpose. Figure 1, shows some concepts from systems theoretical approach. 

Besides, tourism’s complexity has been studied from different angles e.g., optimization models (Andria et al., 2015; Thulin, 2007; Yu, 2015; Gu, 2003; Parolo et al., 2009) to detect behaviors at both structures deterministic and probabilistic; the soft systems models (Dimmock and Musa, 2015; Espiner and Becken, 2014; Umoh and Ndu 2013; Carlsen, 1999) in order to depicting agreements among the stakeholders that are based on diagnosis or conceptual models; the cybernetic model (Harwood, 2009; Watts, 2009; Gmür et al., 2010; Miaris et al., 2015) to get a logical relationship in agreement with the system purpose; the heuristic methods (Wang, 2004; Lušticky and Bina, 2014; Peng and Lai, 2014; Bloom, 2005) to identify  algorithmic patterns; the complex theory ( Baggio, 2014;  Baggio and Sainaghi, 2011; Baggio and Sainaghi, 2016; Briones et al.,  2011) to characterize systems and their dynamics of balance. 
Tourism, in a systemic perspective, tries to find isomorphic ideas. It works with fundamental knowledge to make unification rather than obtain separate results. For that, tourism system perspective has been improved with the new developments as well as new definitions of methods, methodologies, concepts, and constructs with the richness to serve to the different dimensions of tourism theory such as destinations, brands, companies, and sustainability issues. Because systemic thinking is applied in tourism we have new ways to cope with its complexity.


SYSTEMS METHODOLOGY

The system approach proposed by Bertalanffy (1995) refers that systems are analogies inasmuch as laws with identical principles can be applied to different phenomena.
Because a system is endowed with certain properties to achieve its mission (Gigch, 1981), it is able to transform its own form from one internal state to another in consonance with environment variations (Ackoff, 1999). However, this form is defined by several components of the system, essentially its limits (Gigch, 1978), the degree reached in its temporal evolution, and in its purpose. All of these forces have to be aligned with the system efforts. If a system shows an entropic situation, meaning a dysfunctional or static behavior, a homeostatic action should be activated by an internal element to get the equilibrium. The dynamism leads to the new states of the system that are resulting from new conditions, but they are coming from the interaction of system actor’s behavior.
Boulding (1956), proposes a taxonomy of systems, these hierarchies are structured from the next components: the complexity functions, the purposes, the elements and the relations, in his work he includes both non-living and living systems. The last one, incorporate social systems like the most complex to know about. On the other hand, Jackson (1991), proposes that either organizations or society is composed of subsystems; they are involved in several human roles including not only the physical work but also in the planning work. Thus, the social system contains a framework in which efforts can be directed towards the system necessities such as mechanical issues, capability response, or actors understanding.

The system thinkers recognize two specific features present on the structure of a system: a) the governing bodies which are involving in decision-making along with strategy selections and b) the operational structures which are participating in the decisions of routine in terms of the system activity (Barile et al., 2014). The systems approach is a framework that addresses the root causes (Banson et at, 2015), which are applicable to complex organizations and society (Córdoba, 2011) to harmonize both the decision and action. This approach allows us not only to designing and operating technological systems that are built on the development of particular information but also to improving knowledge in an application environment; i.e., a system of business, social, economic or political.
Schwaninger (2015) points out, in tourism the application contexts have been ignored by generating improper concepts; therefore, organizations must be flexible to deal with the emergence (Huang et al., 2011). 

INTELLIGENT TOURISM
Intelligent systems depend on the analysis of either internal or external organization’s information, they act as media between stakeholders to giving answers and to learning about the behavior of customers and business strategies (Buyukozkan & Ergun, 2011). Tourism is a domain of application for intelligent systems, due to the complexity of decisions in tourist settings (Gretzel, 2011). The intelligent tourism is center to consumers and suppliers with greater support to enhance the flow of information for the benefit of the users, because they make affordable the knowledge and information in a systematic and efficient way (Del Chiappa, and Baggio, 2015); this efficiently allows the actors to keep linked each other to save both resources and efforts. 
New technologies change the consumer behaviors and increase the transparency of the market, besides they facilitate the social commerce to tend to reduce the costs involving (Gretzel et al., 2015). These elements have been studied recently, for example, in the works of Zacarias et al., (2015;) Kiráľová and Pavličeka, (2015); Hussein and Aqel, 2015 and Mendonça et al., (2015). However, in the tourism information technologies have been generated unknown scenarios in companies (Simon et al., 2008) that are coming from the emergence of tourists who are more informed.
Moreover, the management of services is affected by the impact from the sale of services, and the electronic means that creates both opportunities and challenges (Woo et al., 2006). The main changes of services technology are manifested in the variations of performance since they are taking into a count to creating new services and improving others (Kothari et al., 2007). Tourism businesses have faced large changes, because of the revolution in information technology (Yang and Wan, 2004).
Services according to Goo et al., (2008) are determined by the efficiency in the use of technologies, since the information of the customers can be offer and share with other stakeholders while it acts as a key factor of success for the efficiency of the operations; so that it has become a critical source of competitive advantage in the industry (Ham et al., 2005).
Tourism application is developed on complex environments (human systems) that do not act with the logic of the computer design. Nevertheless, Intelligent tourism stand on the idea that actors can increase their knowledge, and this may increase, in the same way, the benefit of organizations, since they uses a database to generate new information that emerges from the everyday social an commercial activities.
Technological design should be tested in the application environment to see if it is necessary to make changes or adjustments to the primary arrangement. Some examples of these technological systems can be seen in the works of Xiang et al., (2015) who were trying to understand the behavior of travelers; on the other hand, Ayscue and Bynum (2016) were focus on the use of various electronic media, which help them to generate information to segment the market, No and Kim, (2015). However, one of the most studied aspects is the performance of companies  (Melián and Bulchand, 2016; Shung et al., 2016; Catherine et al., 2016). It is because is more convenient to study systems with previously established purposes as increase yields or economic benefits. However, the technological use by itself not necessarily satisfies the additional components that are present in the definition of intelligent tourism such as sustainability, the saving of resources, and greater satisfaction of tourists, since they usually are focused on some of the aspects or stages of marketing distribution and use of the services.
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Figure 2. Actors in intelligent tourism
Source: own elaboration

Intelligent tourism seeks to be a broader concept which links the role of stakeholders while it respects cultural, social, and natural environments of tourism. Thus, we must resort to a holistic vision which allows to overcoming the difficulty of visualize intelligent tourism from a single perspective and with the highest level of methodological and theoretical amplitude. 


The purpose of intelligent tourism is not defined previously, but it must be a consensual way construction that can be defined as a system that serves to people’s purpose while the system works both with high efficiently and competitively.

Intelligent tourism has three aspects, attributes, capabilities, and applications (Min, 2015). The first is determined by the connection involved, the second with its degree of expansion or coverage and the third for its capacity of the solution. In this process, information is a key aspect (Owaied et al., 2011). Meaning that we should promote the use of technology without neglecting the human side (Poon, 1998) since only creative and innovative suppliers can respond to new needs (Buhalis, 1998).

THEORETICAL PROPOSAL OF INTELLIGENT TOURISM

To work with intelligent tourism we should be aware of the degree of complexity of the phenomenon. The complexity is understood as the number of elements and relationships that prevail in a system (Luhmann, 1998). In this way, it is possible to make a selection between discipline perspective and the systemic thinking. If the researcher selects the system perspective some steps should be followed to make a good presentation of the system (See figure 3).
Firstly, we have to specify the type of system according to systems taxonomy, if it is a compound system like tourism we can identify the most prominent elements; this help us to determine not only the characteristics and attributes of the system but also to find the means for theoretical treatment.
For instance, 
A human system (people involved in the system)
A mechanical system (information involved in the system) 
Natural resources (living system to take care of it)  
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Figure 3. Systemic methodology.
Source: own elaboration.
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Figure 4. Intelligent tourism contexts
Source: own elaboration. 


For information context, we identified the e-turism as part of intelligent tourism.  This system is, according to its composition, a social-organizational system. After the definition of important elements, we have to define the theological concept through its purpose, for example, "a system that uses technology to allow the benefits of the actors in a sustainability manner, and with enhancing the visitors experience ". In the case that the purpose is plural as in tourism system the following questions need to be resolved.
Some of the aspects to compound intelligent tourism are more important than others? And if so, what make them more important?
For instance:
Is technology more important than social relation?
Is sustainability less important that technology?

If these questions cannot be resolved it in the first instance, it is necessary to make an internal and external recursion of the system before making the definition, For that, we have to answer the next inquiries: What are the systems in which the system is embodied? And, what kind of subsystems are integrated into them? That will help to get more information about it.

Table 1. Internal and external Recursion of the intelligent tourism.
	External recursion
	Internal recursion

	Government
	Benefit of the actors

	Technological means
	Technological design

	Sustainable norms
	Elements give it sustainability

	Consumer preference
	Maximum experience in the visit


Source: own elaboration

These concepts derived from the recursion must be refined since the analysis draws on previous contributions.
To introduce a concept of intelligent tourism, we can use the model of the domain of the science of John Warfield, see (Pacheco and Cruz, 2003) and specify some concepts using the systems' language to present its components and relations, for instance, the recursion levels and the affinity with homeostatic, the negentropic, and the autopoietic mechanisms.
Moreover, we can take into account the value of teleological definition in the sociological context of Burrell and Morgan (1979) to learn about the role of humans in the system, for example, by answering the next interrogations:
Do actors participate in the system's decisions? How many of them take part of the decision-making?
Do actors collaborate in the design and change of the system? How many of them can transform the system?
This knowledge helps to identify if the social system takes part in decisions as well as if it aids in the consensus and the self-regulation, e.g., in a system of intelligent tourism, the company provide with tourist services and it is focused on custom service, and because of that the production's process and elaboration's service requires an unlimited number of decisions. Thus, human's actions work to innovate not only how people use information but also the process to get it.  Hence, this system is placed in the paradigm humanistic-interpretive.
This phase in accordance with Jackson, (1991) gives us the location in the contexts problematic, in which the selection of a methodology matches with the definition of the system, that is, its systemic treatment.
In the same way, we can use hard, soft, and critical system approaches (Midgley, 2000) to solve complex problems of intelligent tourism, for example:
If there is a limited action of the stakeholders or if the technological system is more important we can use hard methods (simulation, probabilistic and deterministic methods). Hard approaches including cybernetic and complex theory and they are extended toward the numerical condition and its foundations.  Hard Thinking is understood from the point of view of a physical manifestation; i.e. the deductive approach.
If social system is more important than technological definition we can use soft system models to cope with problems, and so on, in agreement to the identification of the important elements and relations.    
If we already have a theoretical definition for social and technological system, we need to think about the sustainable part of intelligent tourism.
Because hard and soft systems have a purpose, in this case, to get better information and to use it in better practices respectively. In intelligent tourism we find a mutual aim in order to obtain the better results for people and resources.
For that, we will be use soft systems approach and more particularly Peter Checkland soft systems methodology as it permits to use the ideas of several system thinkers.
The Soft Systems Methodology (SSM) is based on action research where the researcher becomes a participant of the action and the process of change becomes the object of study. In this context, the problem relates to the manifestations of the real world of human activity systems, characterized by a sense of imbalance, that eludes the precise dimension between what is perceived as the reality and perceived that it could be the reality (Checkland, 2001). The logical flow of information requires give a name of relevant systems and that makes a model with the holons in the form of systems of human activity (SAH), to illuminate the problem situation and to structure a debate for change (Checkland, 2001). Systems appointed does not necessarily correspond to parts institutionalized, as they are parts of systems in the real world i.e. versions by what are known as relevant systems based on the dispute (Checkland and Scholes 1994). For more detail of the methodology about the 7 stages that compose it consult Checkland (2001) and Checkland and Scholes (1994).
Soft systems methodology allows us the use of to inductive, abductive and deductive approaches, the first to enrich the dialogue, the second to allow inclusion of the designer expertise and generate hypotheses and the third to measure and validate the assumptions made.
Using this methodology to deal with sustainable idea of intelligent tourism we hope to resolve some of the next questions. 

Working with the intelligent tourism through soft system methodology we could wide and resolve some of the next questions: 
What is the relationship between the technological design and Government regulations?
What is the relationship between the technological design and the satisfaction of visitors?
How can we improve technological designs while we use the resources in a good manner?
How can we integrate the sustainability and satisfaction of the visitors in the purpose of tourism intelligent to obtain technological and organizational benefits?

Final considerations
The design of the intelligent tourist system should allow the implementation of appropriate control measures. This presentation will address the conjunction of important information, compilation, analysis and presentation of the information technologies for decision-making, by means of instruments that indicate the behavior of the internal actions and their adjustment to external considerations. To increase the information about the State of the system we have to implement actions related to services nature since its creation, integration, and application must consider the stages in which are planned, they present, run, and evaluate services.


CONCLUSIONS

The system of intelligent tourism can be addressed through the science of systems methodology and systemic approach.
This study presents a theoretical approach of intelligent system; there are some recommendations that can support the development of the concept of the system and presents a methodology for its development, also some questions are presented to help with the orientation of the study and soft systems methodology is selected to meet the consensus of those involved.
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