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ABSTRACT

Many approaches to analyzing complex situations are based on “driving forward by looking
through the rear-view mirror.” That is, they rely almost exclusively upon the use of past data to
predict the future. Although this sometimes is helpful, they frequently can lead to very wrong
predictions, especially when the actual outcome is counter-intuitive, and, furthermore, they often
provide little insight and understanding of the reasoning.

In contrast, the System Dynamics (SD) approach is based on identifying individual
causalities and how they combine to create, often non-linear, feedback loops that are the causes
of the counter-intuitive outcomes. This approach can greatly leverage the deep, but often isolated
and fragmented, knowledge from Subject Matter Experts to provide much better insights and
understanding. The core of the SD modeling strategy is representation of system structure in
terms of stocks, flows, and the causal mechanisms that govern their rates of change. In this
connection, feedback loops are the building blocks for articulating the causality represented in
these models. The interaction among the various feedback loops in a model can represent and
explain system behavior.

SD models explicitly recognizes the complex interactions among many feedback loops, rejects
notions of linear unidirectional cause-and-effect, and allows the analyst to view a complete
system of relationships whereby the ‘cause’ might also be affected by the ‘effect’. SD enables
analysts to uncover ‘hidden’ dynamics. It also allows for understanding the long term effects of
short term policies or behaviors.

In this talk, the SD approach will be illustrated through its use in two projects focused on:

- The dynamics of software project management

- State stability, especially as impacted by insurgents and terrorist networks
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