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Introduction

System Dynamics was developed during the 50ies by Jay W. Forrester at MIT. Originally developed to
solve complex management problems within industry, it turned out to be a general method that could be
applied in many areas, from industrial management problems to global environmental problems, urban
planning, energy planning etc. The most famous studies are Limits to Growth, Urban Dynamics and
Industrial Dynamics. The theory itself draws upon control-, organisation- and decision theory.
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Figure 1 From discussion of problems to formal modelling and synthesis

System dynamics and industrial ecology

Usually, technical, economic and social systems are analysed separately in science and real world, though
these systems are heavily interdependent. This is also the case for industrial ecology, which is
characterised by a set of tools that partially address economic, environmental and social relationships.
System dynamics enables us to analyse problems involving environmental, economic and social factors
within a common theory. Theories from other disciplines can be translated into the system dynamics
language, where not only energy and material, but also capital, human resources and information are




Goals of the course

viewed as stocks and flows forming multiple feedback nonlinear systems. The system dynamics method
bridges the gap between different approaches in scientific disciplines and is therefore particularly suited
for the interdisciplinary industrial ecology.

Goals of the course

The overall objective is to introduce the participants to the system dynamics method and its potential for
use in industrial ecology by hands-on examples. The participants will learn causal loop diagramming for
structuring problems in discussions and get some practical experience with stock & flow modeling and
system dynamic simulation models applied on typical IE problems. Approximately one fourth of the
participants should bring their Laptop with CD-rom. Software will be provided at the course.
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