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It has been well-known that a time delay plays a crucial roles in
microeconomic and macroeconomic flucutuations. However, due to difficulties for analyzing a delay
system of differential equations, we have only limited knowledge on the effects caused by time
delays on economic dynamics. In this study, we introduce time delays into microeconomic dynamic
models in imperfect competitive markets including monopoly and oligopoly and a neoclasscial economic

growth model to consider how the time delays affect dynamics in those models. As an application, we
also consider effects on environmental policy for non-point source pollutions where accumulation of
pollutions needs time.
The main _conclusions are followings. If the lengths of the delays are large enough, the delays
destabilize otherwise stable stationary state and could be sources for various dynamics ranging from
simple cyclic oscillations to complex dynamics including chaos.
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