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Introduction 

 

System Thinking: The process of 
understanding how things influence one 
another within a whole (Wikipedia). 

 

 

In broad terms, System dynamics is a concept that can be divided into two aspect: “system” 
represents the structure of the system and the concept of feedback effect, while “dynamics” 
reflects the changes in the behavior of the system components over time (Li et Wang, 2016). 

Therefore, it is an approach to understanding the behavior of complex systems over time. It 
deals with internal feedback loops and time delays that affect the behavior of the entire 
system. 

In practical terms, there are two principal approaches to represent the knowledge of complex 
decision systems: qualitative and quantitative. 
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Qualitative approach 

Definition: Qualitative approach consists in discovering the reality with immersion in the 
system by trying objectively to emerge the relationships between various variables under a 
systemic view. 

 

 
1. «INTUITIVE» KNOWLEDGE

 
2. ABSTRACT KNOWLEDGE 

or
METAPHORICAL KNOWLEDGE

 
3. SUBJECTIVE KNOWLEDGE

vs 
OBJECTIVE KNOWLEDGE

 
4........

REALITY OF THE 
FEEDBACK DECISION 
SYSTEM  

 

It is what we point out by “systemic audit” aiming at apprehending complex reality. 

 

Advantages 

Thank to the causal loop diagram, qualitative approach allows to represent the 
organizational networks and model the complex relations and systems including feedback 
structures. 

Limitations 

(1) No quantification and simulation. 
(2) It does not measure the dynamic behavior of the system. 
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Quantitative approach 

Definition: Quantitative approach enriched by qualitative approach, involves transforming 
the subjective, abstract or intuitive1 knowledge in a model gradually worked out from the 
causal relations (non-linear in the majority of the cases). 

 
CAUSAL DIAGRAM

MODEL

EQUATIONS 
Stock_2(t) = Stock_2(t - dt) + (TC_2 - T2) * dt 
INIT Stock_2 = 0 
MoyC5_2 = 0.10 
VC2 = IF TIME>10 THEN 
NORMAL(MoyC2,SigmaC2) ELSE MoyC2
VC6 = IF TIME>10 THEN 
NORMAL(MoyC6,SigmaC6) ELSE MoyC6 
VC6smoothed = SMTH3(VC6,Alpha6) 
Coefdel_1 = GRAPH(VA3_1) 
(0.00, 0.001), (0.0833, 0.004), (0.167, 

REALITY OF THE 
FEEDBACK DECISION 
SYSTEM  

 

 

Advantages 
Quantitative approach helps to simulate a system from its initial state (state at present time) 
and see what will happen next in every step of time. Modelers easily predict the behavior of 
systems as long as they desire to observe. Due to the ability to foresee future of the system, 
it can help to see the effect of every policy in order to choose the best policies for better 
management. 

Limitations 

It is not always easy to validate the model by its three parts: Model Structure, Model 
Behavior and Policies Themes. 

                                                            
1 Simon (69) asserts that intuition is a recognition phenomenon. 
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