Course B2: Model-based analysis and policy design (  GEO-SD 303) (10 ECTS)
Prof. Erling Moxnes

1. Course Description

Introduction to System Dynamics analysis of nomdin dynamic systems with emphasis on the
relationship between system structure and behavamar on policy design and implementation.
Level: graduate; 10 ECTS points. The course islgoted entirely in English.

2. Learning Outcomes

Knowledge and under standing

Students gain extended knowledge about the Systegmarbics method with particular emphasis on
model based problem identification and analysiwesas hypothesis formulation and analysis in
policy design. They also get to know about themiatie relationship that exists between structure
and behaviour (dynamics) in non-linear systemsthadhifts in causal loop governance that may
take place in such systems. They obtain knowletgetahe significance of a robust strategy
development, the associated policy design andethdting decision making (i.e management). The
students will know of the basic concepts of systdgmamics theory, methods, techniques and
tools.

Applying knowledge and under standing

Students will apply their knowledge in a series@iprehensive case studies that will be presented
in class. Students are challenged to investiga&tutbulent dynamics arising from an underlying,
non-linear structure by way of computer based mdeand simulation. Particular emphasis will

be placed on their recognition of dynamic pattergroblem behaviour and the corresponding
underlying structures, as well as their abilityptopose and evaluate policies to address such
problems. Students are trained to distil the essehtheir insights and present it in the form of
compact causal loop diagrams.

Making judgements
Students learn to make judgements about both hdiraweodel structure contributes to the
explanation of an observed or hypothesised dynaeti@viour.

Communication

Students are encouraged to and do participateeficiivclass. The students will be trained both in
writing and in oral presentations to explain thatrenship between structure and dynamic
behaviour in non-linear systems.

Learning skills

The course is putting the student on the trackeobiming a skilled modeller, a problem identifier
and a policy designer. It equips the student withldasic skills and tools to progress in the
investigation of systems in ever more complex domand familiarise the student with relevant
scientific literature in the field.



3. Course Content

* Introduction to complex, dynamic structures andrtassociated dynamic behaviour.
* Principles of simulation (of discreet and contins@ystems)

* Modelling non-linearity, accumulation and delays

* Modelling the formation of expectations

* Knowledge distillation and presentation

» System dynamics analysis, policy design and theeajuinof robustness

* Link and loop gains and endogenous shifts in stratigovernance

* Model analogies and transparency

» Case 1: Mr. Wang repair shop (capacity constraiatsrigin of oscillations)
» Case 2: The Beer Game (misperceptions along aysappin as origin of oscillations)
» Case 3: The Tragedy of the Commons (population)é¥lod

» Case 4: The Urban Dynamics Model

» Case 5: The Market Growth Model

* Case 6: The Commodity Market model

» Case 7: The Petroleum Life Cycle Model

» Case 8: The World Dynamics Model

» Case 9: The Romeo and Juliet Model

» Case 10: The Disease Diffusion Model

* Case 11: The Predator Prey (Lotka — Volterra) Model

» Case 12: The Human Resource Model

» Case 13: The Workers Burnout Model

» Case 14: The Technology model

4. Course Design

The course is comprised of lectures on introductoayerial and case studies, and of classroom
modelling and simulation activities both by lectuaad teaching assistant and is completed by a
four hour written exam.

5. Students’ evaluation

Assessment is carried out by means of evaluatiamddfidual assignment/s and an exam. To sit for
the exam, the student must have pass marks dmeadlssignments. An ECTS grade is provided to
the student at the end of the course accordinigetésF scale. Students not successfully fulfilling
all the course requirements within the regular tiraene have the option of a re-sit once the
following semester.

6. Course Admission Requirements
The course requires a Bachelor’'s degree in anyestibjhe course is open to students enrolled in

the Erasmus Mundus master program and to gradndtaralergraduate students at the University
of Bergen.
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Suggested readings:

Warren, Kim: Strategic Management Dynamics, 2008nJWiley & Sons, Ltd. (private sector
applications)

Ford, Andrew: Modeling the environment, 2009 (setedition), Island Press. (public sector
applications)

Lecture notes by Pal I. Davidsen:
The Structure Behavior Graph ~
Counterintuitive Behavior and Policy Design.
Case studies and Lecture Notes in System Dynamics

8. Further Information
Course Schedule
Course meetings include 36 lecture hours and 18hafuab assistance over a 6-7 week period

(two lectures and one lab per week) from mid-Augudtl the mid-October. The exam is in the
middle of December.



