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ABSTRACT

A sustainable transportation system should consider the “economic efficiency”, “social
equity”, and “environment protection”. Under the changing society, how to satisfy the
demands from different road users has being become an issue. The academics in Europe are
discussing and analyzing the issues of transportation diversity nowadays. How to satisfy the
vary needs from different road users in the limited resource involves the various dimensions
such as infrastructures, modes, and criteria in the many objectives. It is difficult to analyze
the relations of the variables in the complicated system with the limited quantitative data.
Because of above reasons, the purpose of this study is to construct a system including both
qualitative and quantitative information to meet the conflicting goals with efficiency, equity,

and environment at the same time:

This study constructs a system framework with multi-criteria and multi-variables, and
estimates the system with Sensitivity Meodel-built by German ecologists. We established 21
criteria in six dimensions including equity, development, accessibility, mobility, environment,
and safety. Then we established " 28 countrollable variables in two dimensions of
infrastructures and modes, and 31 wuncontrollable intermediums. Furthermore, the
intermediums matrix, relations matrix, and criteria matrix were set up according to the
relationship among the variables in order to understanding the roles of variables in the
system. Because of the feed back system and qualitative variables, it is hard to represent the
relations among variables in equations. We utilized the consensus of stakeholders in the
running of Fuzzy Cognitive Maps, and the decision analysis tool with fuzzy causal
relationship among variables in dynamic system, to build the system relationships for

dynamic urban transportation.

The method has been proven feasible after taking the stakeholders into account, and it
could integrate the qualitative and quantitative variables. The method built in this study is
different from the traditional cost-benefit analysis, and could find the effective and critical

alternatives through the consensus of stakeholders.
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