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The complexity of tourism systems requires holistic and accurate decision-mak-
ing. Systems thinking became a mode of thinking in the last century; it is a point 
of view that approaches tourism and its challenges as a whole. Through systems 
methodology, methods of modeling and simulation, we present a survey of tour-
ism systems as a very important branch of welfare through feedback loops and a 
simulation model. Such a model usually consists of a causal loop diagram. Sim-
ulation becomes a multidisciplinary approach to solving problems of complex 
systems. This paper demonstrates that simulation results are evaluated with the 
group decision-making support system and with expert systems. Conclusions de-
rived from a model understanding and model simulation give optimal results to 
the decision-makers. Thus, systems thinking principles lead towards thinking of 
cooperation and co-creation in tourism and life in general.
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Introduction

Let’s face it, the universe is messy. It is nonlinear, tur-
bulent, and chaotic. It is dynamic. It spends its time in 
transient behavior on its way to somewhere else, not 
in mathematically neat equilibria. It self-organizes 
and evolves. It creates diversity, not uniformity. That’s 
what makes the world interesting, that’s what makes 
it beautiful, and that’s what makes it work.” (Donel-
la H. Meadows)

The rapidly growing service industry and turbu-
lence in the global tourism market are requiring flexl-
ibility and fast reaction times from the entire service 
industry. It requires decisions that frequently reflect-
ing opposing interests. There are principles, models 
and laws that apply to generalized systems or their 
subclasses, the nature of their component elements, 
and the relations or forces between them (Bertalanffy 
& Hoffkirchner, 2015). An excellent methodological 

approach to these “forces” or problems is urgently 
needed. We encounter the systems approach and the 
methods of systems dynamics and systems thinking, 
which became common management tools in the 
1990s (Senge, 2006). Since system dynamics models 
are essentially simple, one must find a compromise 
between simplicity, limited usefulness, and complexl-
ity. According to Stroh (2015), conventional or linear 
thinking is the basis for how most of us were taught 
in school and still tend to divide the world into spet-
cific disciplines and problems into their components 
under the assumption that we can best address the 
whole by focusing on the parts. Conventional (line-
ar) thinking is not suitable to address complex prob-
lems. The answer to solving the complex problems 
of complex systems lies in a shift in thinking: from 
conventional (linear) thinking to systems (integra-
tive) thinking. Systems thinking is thinking in terms 
of relationships, patterns, and contexts, and presents 
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new concepts of life (Capra, 2014). It gives us a holis-
tic perspective for viewing the world around us and 
seeing ourselves in the world (László, 2002)

Tourism as a Complex System

We do not know what was the first form of system-
atic knowledge our ancestors developed. Certainly the 
attempt to classify the plants and animals, to under-
stand health and disease, must be one of the earliest. 
(Mihaly Csikszentmihalyi)

The world is a very complex system, and within 
it there is a subsystem of tourism, which itself is a 
complex system. A hierarchical organization is a fea-
ture of a complex system. (Simon, 1991) According 
to Ladyman et al. (2013), a complex system is a one 
that exhibits the following characteristics: feedback 
loops; some degree of spontaneous order; robustness 
of that order; and emergent organization. All systems 
have a purpose (Kim, 1999). They have common pat-
terns, behaviours, and properties that can be under-
stood and used to develop greater insight into the be-
haviour of complex phenomena and to move closer 
toward a unity of science (Laszlo, 2002). The charac-
teristics of systems are connected to the purpose of 
each system: to seeking balance to serve specific pur-
poses within larger systems, to combining the parts 
in a way for the system to carry out its purpose and 
to recognising the fact that every system has feed-
back (Anderson, Johnson, 1997). The last we repre-
sent graphically with feedback loops, which connect 
entities among themselves. Following Banathy’s defi-
nitions, we recognize three types of systems: evolu-
tionary (consciousness), soft and hard systems. Hard 

systems involve simulations and often use comput-
ers and the techniques of operation research. They 
are useful for problems that can be justifiably quan-
tified. However, they cannot easily take into account 
unquantifiable variables (opinions, culture, politics, 
etc.), and may treat people as being passive, rath-
er than having complex motivations. Soft systems 
cannot easily be quantified, especially those involv-
ing people holding multiple and conflicting frames 
of reference. They are useful for understanding mo-
tivations, viewpoints and interactions, and address-
ing qualitative as well as quantitative dimensions of 
problem situations. Evolutionary systems, similar to 
dynamic systems are understood as open, complex 
systems, but with the capacity to evolve over time. 
Banathy (2000) uniquely integrated the interdiscipli-
nary perspectives of systems research (including cha-
os, complexity, and cybernetics), cultural anthropol-
ogy, evolutionary theory, and the evolution of con-
sciousness.

When we discuss tourism systems, we consider 
components (parts, elements) the co-dependency-in-
terconnections among the components, the dynam-
ics (change) and the environment. As an example, we 
can describe a hotel system: the components (tour-
ists) of a system (hotel) are interconnected (check-
in at the reception desk); they influence one anoth-
er. They are dynamic (dialogue); this is a reason for 
the change. The system receives influences (guest’s 
remark) from the environment and sends back influ-
ences (reactions) to the environment. From these el-
ements, one can create a model that represents the 
basis of the systems approach and systems thinking, 
which is shown in Figure 1: 

Figure 1 A cybernetic model of tourism system as a black box.



Tadeja Jere Jakulin Systems Thinking on Complex Tourism Systems

Academica Turistica, Year 8, No. 2, November 2015 | 71

The primary step of the system decision-maker 
starts at A: the outputs of a tourism system. The de-
cision-maker uses as his primary questions the ques-
tions about the influence of his vision or (outputs, A) 
to the environment (E, other people, nature, society), 
uses feedback information (B, what will my vision 
bring to the E) and asks himself what his vision (A, 
outputs) brings to the environment (E) and what the 
current situation is (C, inputs, ideas, teams, co-crea-
tion) for achieving the (A) and how he can help in the 
process (B) either with help or without any worries 
if he cannot influence the process. In order to avoid 
the trap of the simplicity of systems thinking, we can 
build a simulation model of effective decision-mak-
ing in which we attempt to implement the optimal 
systems solutions.

Principal Model Simulation of a Tourism System

In concept, a feedback system is a closed system. Its 
dynamic behavior arises within its internal structure. 
Any action which is essential to the behavior of the 
mode being investigated must be included inside the 
system boundary (Jay W. Forrester)

The simulation was once simply referred to as 
‘simulation’; nowadays, it is more often called, ‘mod-
elling and simulation’ (M&S or MODSIM), empha-
sizing the importance of first modelling the system 

of interest before developing a computational rep-
resentation (Loper, 2014). Implementation of the 
simulation system enhances learning processes (Kl-
jajić, Borštnar et al.,  2011). The simulation model we 
discussed (Fig. 2) requires decision-making given by 
a group of experts, who cover different areas. The 
above-discussed methodology is implemented with 
the use of a simulation model, which is described be-
low and shown in Fig. 2, which presents the principle 
scheme of simulation system for decision assessment 
in tourism. It also shows the interaction between the 
tourism business system and the people involved in 
it: the participants in a decision-making process and 
simulation model.

The participants in a decision-making process are 
a part of the tourism business process. The model can 
be used as a basis for accepting business decisions. 
Modelling and Scenario determination is a knowl-
edge-capturing process in the form of the structure 
and behaviour of the model. Once the model is de-
fined and validated, experimentation with different 
scenarios is possible. The tourism expert group de-
termines the set of different scenarios, which repre-
sents possible future actions in the real system. The 
results gathered as the output of the model are evalu-
ated with the multi-criterial evaluation function. At 
this stage, many different multi-criterial evaluation 
methods may be used such as agent-based modelling, 

Figure 2 The principle scheme of simulation methodology for decision-making support in tourism enterprises (Jere 
Jakulin, Kljajić & Škraba, 2002)
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weighted average (Vincke, 1992), and Expert Systems 
(ES) (Rajkovič and Bohanec, 1991). Information feed-
back provides the expert group with the possibility 
of creatively determining a new set of scenarios and 
multi-criterial evaluation functions relating to the 
given situation. Simulated and actual performanc-
es of the system are compared in order to adapt the 
strategy according to changes in the environment.

The systems thinking solving method with a 
simulation model follows standard steps: the stat-
ing of the analysis, the development of causal-loop 
diagrams, the writing of the model’s equations and 
model implementation. Particular scenarios that 
form and determine a tourist market in a certain en-
vironment are tested on a simulation system. A sim-
ulator is connected to the GSS (Group Support Sys-
tem). The participants using GSS work directly with 
the system simulator. A system simulator is connect-
ed to a database, which is necessary for the activa-
tion of the simulation model. Simulation results are 
evaluated both with the group decision-making sup-
port system and with expert systems. In all of this, 
the understanding of the system increases. With the 
described model, the experimental loop on a simula-
tion model has been finished with the help of the sys-
tem simulator and scenario ranking. The elements of 
the decision-making support system are Powersim, 
a tool for the construction and use of a simulator; 
Ventana Group Systems, the Ventana group working 
support system; DEX, a shell of an expert system; and 
Expert Choice, evaluation with agent-based model-
ling.

Work with a group decision-making tool is anon-
ymous, raises creative and co-creative thinking, 
which enables a greater flow of ideas and reduces un-
wanted influences. The participants become more re-
laxed since no one knows where the ideas come from, 
and creativity is thus released; this simply would not 
be the case in more conventional ways of working. 
The work time decreases and the efficiency of partic-
ipants increases. The final result is better, as the de-
cision becomes a group decision with which conflict 
between polaried groups is minimized, and a con-
sensus is achieved for the development of further ac-
tions. 

Present opportunities and future needs for this 
kind of decision-making system must be mentioned. 
Results are continuously mediated and co-created 

with the expert group, providing an informational 
feedback loop in the learning process, which has a 
significant impact on the decision process, as the pre-
liminary analysis has indicated.

Conclusions
Tourism as a complex system includes many parts: 
a wide variety of people, institutions, and organiza-
tions. If we want tourism to be successful in all its 
aspects, its parts should connect and interact with 
them. If we wish to develop strategies in tourism 
without extra effort, we must shift our perceptions. 
Instead of fragmented and linear thinking, we use 
systems thinking, which requires respect for its key 
concepts: reinforcing feedback, balancing feedback, 
and delays. It also requires the consideration of the 
big picture point of view, regarding both quantita-
tive and qualitative data, dynamics and the complex-
ity of a system and short-term as well as long-term 
perspectives. 

In this paper, we have presented the idea of 
co-creative decision making, which a group of deci-
sion-makers achieve when they use systems think-
ing. We showed a simple feedback diagram, which 
requires thinking in systems and using the feedback 
information. To avoid oversimplification, we pre-
sented the implementation of group decision-mak-
ing by creating a simulation model. In this review 
paper, we present a systems (holistic) approach to 
tourism through its hierarchical structure and sug-
gest contemporary technology for ‘what if ’ tourism 
behaviour. Systems approach and systems principles 
present the ‘big picture’ point of view and result in 
optimal answers to complex tourism problems. 

References
Anderson, P. W. (1972). More is different: Broken 

symmetry and the nature of the hierarchical 
structure of science. Science, 177(4947), 393–396. 

Anderson, V., & Johnson L. (1997). Systems Thinking 
Basics: From Concepts to Causal Loops. Williston: 
Pegasus communication.

Banathy, B. (2000). Guided Evolution of Society: A 
Systems View (Contemporary Systems Thinking). 
Vienna: Springer.

Bertalanffy, L.v. , Hoffkirchner, W., & Rousseau, D. 
(2015) General Systems Theory. New York: Georo-
ge Braziller.



Tadeja Jere Jakulin Systems Thinking on Complex Tourism Systems

Academica Turistica, Year 8, No. 2, November 2015 | 73

Capra, F., & Luisi, P. L. (2014) The Systems View of 
Life. Cambridge: Cambridge University Press 
UK.

Csikszentmihalyi, M. (2013) Creativity: Flow and the 
Psychology of Discovery and Invention. New York: 
Harper Perennial.

Forrester, J .W. (1968). Principles of Systems. Waltham, 
MA: Pegasus Communications. 

Jere Jakulin, T. (2009). Systems thinking for man-
aging strategies in tourism. In A. Brezovec & J. 
Mekinc (Eds.), Management, izobraževanje in tu-
rizem: kreativno v spremembe: znanstvena kon-
ferenca z mednarodno udeležbo, 22.-23. oktober 
2009, Portorož : zbornik referatov = proceedings 
(pp. 1027–1033). Portorož: Turistica, Fakulteta za 
turistične študije, 2009.

Jere Jakulin, T., Kljajić, M., & Škraba. (2002). A con-
cept of a multi-criteria decision-making system 
in tourism, using models of system dynamics. 
Tour. hosp. manag., 8( 1/2), 117–125.

Karim, A. S., Hershauer, J. C., & Perkins, W. C. (1998) 
A Simulation of Partial Information Use in Deci-
sion Making: Implications for DSS Design. Deci-
sion Sciences, 29(1), 53–85.

Kim, D. H. (1999) An Introduction to Systems Think-
ing. Williston: Pegasus Communication. 

Kljajić Borštnar, M., Kljajić, M. Škraba, A., Kofjač, D., 
& Rajkovič. (2011). The relevance of facilitation in 
group decision making supported by a simula-
tion model. System dynamics review, 27(3), 270–
293.

Ladyman, J., Lambert, J., & Wiesner, K. (2013). What 
is a Complex System?  European Journal for Phi-
losophy of Science, 3(1), 33–67.

László, E. (2002). The Systems View of the World: A 
Holistic Vision for Our Time (Advances in Sys-
tems Theory, Complexity, and the Human Scienc-
es). New York: George Brazilier.

Loper, M. L. (2015). Modeling and Simulation in the 
Systems Engineering Life Cycle: Core Concepts and 
Accompanying Lectures (Simulation Foundations, 
Methods and Applications). London: Spring-
er-Verlag.

Meadows, D. H. (2010). Thinking in Systems: A Prim-
er. London, UK: Earthscan.

Rajkovič, V., & Bohanec, M. (1991). Decision sup-
port by knowledge explanation. In  G. H. Sol & 
J. Vecsenyi (Eds.), Environments for support-

ing decision processes (pp. 47–57). Amsterdam: 
North-Holland.

Richardson, G. P., & Andersen D. F. (1995) Teamwork 
in-group model building. System Dynamics Re-
view, 11(2), 113–137.

Senge P. (2006). The Fifth Discipline: The Art and 
Practice of The Learning Organization. New York: 
Doubleday 

Simon, H. A. (1991). The architecture of complexi-
ty. In G. J. Klir, Facets of Systems Science (pp 457–
476). Springer USA.

Stroh, D. P. (2015) Systems Thinking For Social 
Change: A Practical Guide to Solving Complex 
Problems, Avoiding Unintended Consequences, 
and Achieving Lasting Results. Burlington, VT: 
Chelsea Green Publishing.

Vincke, P. Multicriteria Decision-Aid. Chichester, 
England: John Wiley & Sons.




