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ABSTRACT

The Rio Earth Summit has urged a close attention to sustainable development worldwide. And
the concept of Industrial Ecology (IE) has evolved into a new paradigm for environmental
management through the zero emission system, materia substitution, dematerialization and
functional economy. In this thesis, an |E development framework, that can be used for government
to establish Taiwan as a“ Green Silicon Island”, was proposed. A hierarchical system consisted of a
waste exchange information center, a resource recovery and common treatment system a waste
minimization crporate synergy system, an eco-industrial park, and a virtual eco-industrial park
concept were suggested as the mechanisms to achieve the above target.

This thesis is divided into six chapters. Chapter one is an overall introduction of the study,
which briefly explains the research motive and methodology used in this thesis. Chapter two
focuses on the literature of the past research on IE with emphasis on the advocate theory of IE,
classification and methodologies of 1E development in Taiwan. Chapter three to five use theoretical
evidence to support the rationality for five different case studies, which is to characterize the
development mechanisns of |E in Taiwan. Through the analysis of the |E patterns and development
mechanisits, a scenario with five hierarchical stages was studied, and the economic and
environmental benefits of each stage were explored. This scenario anaysis has also led to the
simulation in the context of regulatory and technological changes. Chapter six concludes the thesis
with some suggestions.

Key Word: Industrial Ecology, Inter-Corporate Resource Recovery System Waste Exchange
System, Waste Minimization and Pollution Prevention System Corporate Synergy System,
Eco-Industrial Park, Virtual Eco-Industrial Park, |IE Development Framework, Economic and
Environmental Benefit, Hierarchical System, Scenario Analysis, “ Green Silicon Island” .
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