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the option of a re-sit once the following 

semester. 

TIPO DI VALUTAZIONE Voto in trentesimi 

PERIODO DELLE LEZIONI Primo semestre 

Course meetings include 36 lecture hours and 

18 hours of lab assistance over a 6-7 week 

period (two lectures and one lab per week) from 

mid-August until the mid-October. The exam is 
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OBIETTIVI FORMATIVI 
This is an introduction to the System Dynamics method, dynamic system structure and behaviour, 

misperceptions of dynamic systems, policy design and implementation. Students learn to recognize 

typical problem behaviours of dynamic systems, exemplified by global warming, overgrazing, 

unemployment, epidemics, price fluctuations etc. They learn how to represent hypotheses of social 

systems, and to simulate and understand how system structures produce problem behaviours. They 

learn about hypothesis testing where both structure and behaviour are compared to observations. 

They also learn why dynamic systems are easily misperceived and how problems can be caused by 

well intended but malfunctioning policies. Furthermore, the course gives training in applying the 

scientific method to socio-economic problems and it provides a common language for 

interdisciplinary research. 
 
OBIETTIVI DI APPRENDIMENTO ATTESI 
Learning Outcomes 
Knowledge and understanding 
Students gain knowledge about the System Dynamics method (P’HAPI: Problem, Hypothesis, 

Analysis, Policy, Implementation) and its relation to standard science, operations research and 

management. They also get to know the four basic building blocks of all dynamics systems (a 

stock with in- and out-flows, local feedback from stock to own flows, nonlinearities, and major 

loops with delays) and the use of causal loop diagrams, stock and flow diagrams, table functions, 

and equations to represent building blocks. And they obtain knowledge about different ways to 

analyze and understand development over time (graphical integration, phase diagrams, simulation) 

as well as about misperceptions and simplified heuristics that people posses and use to manage 

complex dynamic systems. 

Applying knowledge and understanding 
Students have to hand in six assignments during the course. All assignments must have an 

acceptable quality for the students to sit for the final exam. Students try out their intuitive 

knowledge and acquired knowledge in computer based simulations. The last part of the class is 

devoted to applications of System Dynamics with a particular focus on showing that one basic 

model can be used to understand many important social challenges, the most familiar situation 

serving as an analogy for the less transparent problems. 

Making judgements 
Students learn to make judgements about both structure (relationships between variables) and 

behaviour of systems. They learn to understand the benefits of simple analogies and their 

shortcomings. 

Communication 
Students are encouraged to and do participate actively in class. The last question in each of the six 



assignments is particularly directed at being able to practise and communicate the method through 

the steps of P’HAPI (Problem identification, Hypothesis formulation, Analysis, Policy design and 

Implementation). 

Learning skills 
This is an introductory course to interested students and a solid background for those that go on the 

follow-up courses to become a skilled system dynamicist. 

 
ORE LEZIONI FRONTALI 

10 Example application demonstrating all steps of 

the System Dynamics method 

6 The history of System Dynamics 

6 The steps of the System Dynamics method 

(P’HAPI) 

6 Building block 1: Stock with in- and outflows 

6 Building block 2: Local feedback (linear 1
st
 

order systems) – reinforcing and balancing 

6 Building block 3: Nonlinearities 

6 Building block 4: Major feedback loops with 

delays – reinforcing and balancing/delays 

6 Summary 

6 Applications 

6 System Dynamics modelling philosophy 
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Lecture notes by Erling Moxnes: 

 Instructions to download Powersim 

Studio 

 Short introduction to Powersim Studio 

 P’HAPI (five steps when solving 

problems). 

 


