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SYSTEMS APPROACH FOR OPTIMAL 

DECISION-MAKING IN EVENT TOURISM 
 

Abstract: Tourism as a complex system has very special 

structural end-behavioral properties. Due to the human 

factor, problems are defined softly, and phenomena are 

uncertain. Fast and integrated decisions are required 

by service industry and tourism organizations as 

service providers. In this paper, the methods of system 

dynamics, systems thinking and modelling are 
presented. The system dynamics model serves only as a 

describer of the activity of the determination of basic 

mutual model values and the so-called mental model 

that is the basis of causal connections among model 

variables. A connection between qualitative and 

quantitative models is shown. 

Keywords: System Dynamics, Tourism, Qualitative 
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1. INTRODUCTION  
 

Event tourism is a relatively recent 

socio-economic activity, encompassing a 

large variety of economic sectors, players 

and academic disciplines. It is established 

in both the tourism industry and in the 

research community; thus, the subsequent 

growth of this sector can only be described 

as spectacular [1]. Researchers estimating 

the economic effects of tourism on 

regional and national economies have 

modelled tourism as an exogenous activity 
[2]. The complexity of its composition 

makes it inherently difficult to develop 

universally acceptable definitions that 

would help to describe it conceptually [3] 

and solve the situations arising from this 

complexity. 

Complex event tourism system can be 

seen as a system composed of a number 

(usually not too small) of elements that 

share some relationship. As with all forms 

of special-interest travel, event tourism 

must be viewed from both demand and 
supply sides. A consumer perspective 

requires determining who travels for 

events and why, as well as who attends 

events while traveling. On the supply side, 

destinations develop, facilitate and 
promote events of all kinds to meet 

multiple goals: to attract tourists 

(especially in the off-peak seasons), to 

serve as a catalyst (for urban renewal, to 

increase the infrastructure and tourism 

capacity of the destination), to foster a 

positive destination image and contribute 

to general place marketing (including 

contributions to fostering a better place in 

which to live, work and invest), and to 

animate specific attractions or areas to be 
considered a complex adaptive system [1]. 

A high-quality methodological 

approach to these problems is urgently 

needed. One possibility is the methods and 

tools of system dynamics, which became 

common management tools in the 1990s 

[4]. The methodology for the 

determination of parameter model values 

and the so-called mental model, which is 

the basis of causal connections among 

model variables, are examined in this 

paper. Thus, the connection between 
qualitative and quantitative models can be 
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restored [5]. Qualitative research provides 

a crucial perspective that helps scholars to 

understand phenomena in a different way 

than that of a solely positivist perspective 

[6]. 

The event tourism system involved 

numerous elements, such as tourism 
suppliers and visitors. Responding to 

external and internal inputs may well be 

considered a complex adaptive system [7] 

and researched with systems dynamics. 

System dynamics provides the basic 

building blocks necessary to construct 

models that teach us how and why 

complex real-world systems behave the 

way they do over time. Forrester [8] 

defined system dynamics as the 

investigation of the information-feedback 

characteristics of systems and the use of 
models for the design of improved 

organizational form and guiding policy. 

Coyle [9] defined it as a method of 

analyzing problems in which time is an 

important factor and which involves the 

study of how the system can be defended 

against, or made to benefit from, the 

shocks that fall upon it from the outside 

world, and which combine both “hard” 

quantitative dimensions and “soft” 

qualitative dimensions. Combining 
elements of these viewpoints, system 

dynamics may be defined to include: 

a) A methodology for understanding 

complex problems where there is 

dynamic behavior (quantities 

changing over time) and where 

feedback impacts significantly on 

system behavior.  

b) A framework and rules for the 

qualitative description, 

exploration and analysis of 
systems in terms of their 

processes, information, 

boundaries and strategies, 

facilitating quantitative 

simulation modelling and analysis 

for the design of system structure 

and control.  

 

c) Rigorous study of organizational 

problems, from a holistic or 

system perspective, using the 

principles of feedback, dynamics 

and simulation. 

Model building within a framework of 

system dynamics in tourism seeks to 
understand a complex relationship and 

helps the management of a place or 

process. For example, in the econometric 

forecasting of tourism flows, the purpose 

is to help estimate future numbers of 

tourists so as to permit informed decisions. 

[10]. It is also is an idealized and 

simplified image of a real object, which 

contains only important quantities and 

their functional dependencies [11] and an 

attempt to identify key variables in a 

situation and the relationship that exists 
among them.  

Decisions that include a wide variety 

of financial, technical and logistical 

resources require simulation by decision-

makers before they are put into action or 

production [12]. The decision-makers in 

the decision process are supported by a 

simulator, which enables decision testing 

to be an integral part of a business plan. As 

in all organizational systems, subjective 

factors such as human skills and creativity 
play an important role in successfully 

solving problems. Teamwork plays the 

most important role in the process of 

achieving the optimal decisions. 

 

 

2. PROBLEM STATEMENT  
 

2.1 Basic assumptions 
The turbulence in the global market 

requires the entire service industry's 

flexibility and rapid reaction times. It 

requires decisions, frequently reflecting 

opposite interests. A complex system is 

usually presented as a black box, which 

has certain inputs (people, information and 

means) and outputs (services, final 

products). Thus, it is bounded to the 

environment in a phase of problem 
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defining. An organizational system has its 

inner structure, which transforms variables 

(input quantities) into output functions 

(output quantities). A general model of a 

goal-oriented system is defined with a pair 

( , )P D  and presented in figure 2. P  

represents managing process in tourism, 

D  represents managing subsystem. Loop 
P Y D U P         represents 

feedback information, which functions on 

the cause-consequent principle; therefore, 

we can call it reactive control. For small 

perturbances, such control is satisfied. For 

decision making in organizational systems, 

information from the environment is 
necessary. The chain 
X D U P          provides feed-

forward information, which represents the 

anticipation of the future state of the 

environment. It is an important part of the 

strategy of goal-oriented systems [13]. 

 
 X Y 

U 

 Process in 

 tourism 
P 

D 

Decision-making 
team 

inputs 

State of 

environment 

outputs 

 
Figure 1 - General model of tourism 

oriented system 

 

The model is kept as simple and 

general as possible to emphasize the 

interactions between the economy and 

environment, and their impact on tourism 

[2]. The selection (i.e. choosing a model) 

depends on the system one examines and 

the aims of the examinations. The 

decision-making process takes into 
account the main power of each system 

development as well as tourism 

development. Since system dynamics 

models simplicity, a compromise between 

simplicity, limited usefulness and 

complexity must be found. 

 

 

 

 

3. MODEL BUILDING FOR 

DECISION - MAKING IN 

TOURISM 
 

A high level of ethics and social 

responsibility must be set as a prerequisite 

for any decision-making concerning 

tourism development in order to protect a 

destination over the long term [14]. A 

person is a part of a managing system and 

is the one who creates inter-relationships, 
and the organization depends on his 

knowledge. He is aware of and 

consciously depends on inter-relationships, 

and the organization of technical and 

natural parts of subsystem for achieving 

quality goals and functioning. 

 

 
Figure 2 - The principle scheme of 

simulation methodology for decision-

making support 
 

Information feedback from Figure 2 

provides the expert group with the 
possibility of creatively determining a new 

set of scenarios and multi-criteria 

evaluation functions relating to a given 

situation. Simulated and actual 

performances of the system are compared 

in order to adapt the strategy according to 

changes in the environment.  

Implementation of the simulation 

system enhances learning processes [15]. 

Results are continuously mediated to the 

expert group, providing an informational 
feedback loop in the learning process, 

which has a significant impact on the 

decision process, as the preliminary 

analysis has indicated. 

A decision-making support system 
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must satisfy both tourism service users and 

tourism service providers by providing: 

1) Tourism industry decision-

making for rational and 

excellently provided service 

together with the participation of 

holidaymakers; 
2) A system for global decision-

making and different working 

areas (for holidaymakers) 

Therefore, event tourism organizations 

can be included into the inter-

organizational system with local and 

global elements. 

 

3.1 From aualitative to auantitative 

modelling in tourism 
All discussions of modelling come to 

the same conclusions, and there are few 
minor differences among graphic 

illustrations of elements and interactions 

among them. Forrester suggests that the 

SD method has some semantic advantages 

for its users who have less experience with 

formal methods. In practice, some authors 

use causal loop diagrams or influential 

diagrams [8]. The methods are equivalent; 

the only difference lies in a fact that 
influential diagrams are closer to graphs’ 

qualitative models. To illustrate: the 

equivalency of modelling methods, one 

must present a CLD (causal loop diagram) 

of dependency among environment 

attractiveness, number of tourists and 

infrastructure investments. 

Following a definition of system 

equations (1), the basic elements of a 

system can be defined: 

Ei = environment, attractiveness of the 
environment, number of tourists, 

investments, infrastructure, crowding, and 

their interconnections  

R = environment, attractiveness of the 

environment, number of tourists, which 

creates a simplified model  

The understanding of a process is a 

base of R set connection. It can be 

described as follows (Figure 3): the quality 

of environment (+) influences in the same 

direction onto the quality of the event 

tourism area (+), which influences the 

number of event tourists, (+); the number 

of tourists influences the growth of 

investments into infrastructure and quality 

of life (+). In contrast, more crowds or 

more event tourists (+) cause 
environmental damage (-), which is a 

reason for the falling quality of tourism 

area attractiveness. At the same time, 

crowding (+) causes detours, traffic 

standstills, drivers’ irritation, accidents, 

anger and regrets about making a decision 

to have a vacation in this kind of area (-). 

From these qualitative descriptions, one 

can see what must be taken into concern. If 

we connect set of the elements Ei on a 

base of their descriptions with a pointed 

arrow to the same direction and sign this 
with a symbol (+), opposite with a symbol 

(-), we obtain an influential diagram or 

qualitative model of our simplified system, 

shown on figure 3. From a model, one can 

derive that there is one basic circle (-) of 

causal loop, which means the growth of 

number of tourists and the borders of 

growth caused by infrastructure and 

environmental damage. In a vision of 

tourism strategic development, 

development must be predicted as a whole 
in order to avoid the system's boundaries. 

If in the reinforcement circle, which 

consists from investments and 

environment preservation, only one 

element start to fall (-), this means falls of 

all other elements. (Number of tourists’ 

decreases). 

System dynamics is particularly useful 

in understanding the linkages between the 

qualitative and the quantitative aspects of 

tourism management. System dynamics 
modelling employs a set of techniques that 

allow a realistic quantitative representation 

of variables that are typically perceived to 

be qualitative. 

 

3.2 Simulation Model 
System dynamics is concerned with 

the behavior of a system over time. A 
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critical step in examining a system or issue 

is to identify its key patterns of behavior, 

often referred to as “time paths.”  

The causal loop diagram in Figure 3 

represents a qualitative model of a tourism 

system. It is followed by system dynamic 

models, which are actually simulation 

models. The difference between a causal 

loop diagram and a system dynamic model 

is in the quantity of parameters and 

concrete data needed for the simulation, 

which are gathered in SD.  

 

Table 3 - CLD (causal loop diagram) dependency of environment quality, number of tourists 

and quality of life 

 

 
 

A project of creating a strategy of a 

development is growing, when we discuss 

different scenarios. Figure 4 presents an 

example of a stock-and-flow structure. In 

system dynamics modelling, dynamic 

behavior is thought to arise due to the 

Principle of Accumulation, which states 
that all dynamic behavior in the world 

occurs when flows accumulate in stocks.  

Table 4 shows a system dynamics 

model depicting the interaction among 

dependence on environment attractiveness, 

number of tourists and investments into 

infrastructure. In the experiment, this 

model is defined as the “real world 

system.” Next, an exact copy of the “real 

world system” is made; the model is 

perfect in the sense that its nonlinear 
stock-flow-feedback structure, its 

parameters, its distribution of random 

variables, and its initial values are identical 

to those of the “real world system.” The 

model is thus more perfectly specified than 

any actual social system model could ever 

be in the real world. Stocks or Levels show 

a variable type and a model object in 
Powers models, used to represent the state 

variables of a system. Levels accumulate 

connected flows. Array Stock has one 

dimension with different elements, and 

flows in a Powersim model represent the 

transport of quantities to, from, and 

between levels, whereas connectors are 

links to establish an influence from one 
variable to another [16]. 
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Figure 4 - SD diagram of the event 

tourism simulation model for decision 
making support 

 

Using simulations, companies can test 

tactical decisions and experiment with 

marketing or product-development 

strategies. The purpose of simulations is to 

aid people in understanding the basics of 
business and, in particular, the financial 

implications of various decisions. 

 

 

5. CONCLUSION 
 

In this paper, the problem of decision 

making in a complex adaptive system is 

shown with the example of event tourism. 
Since event tourism is a system involving 

numerous of players and decision-makers, 

visitors and professionals, the methods of 

system dynamics and modelling were used 

as a methodology for solving complex and 

softly defined problems. They go beyond 

traditional statistical correlation modelling. 

Qualitative data, which is key in decision 

making, has been readily incorporated into 

the model, and the model integrated with 

database type pavement management 
systems, significantly enhancing their 

potential for scenario analysis. The 

qualitative (causal-loop) diagram, which 

has been presented in order to optimize the 

decision-making process, has been shown 

effective in identifying “good plausible 

settings” of the model parameters, from 

which the subsequent system dynamics 

model (SD) has been created. 
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