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Estimation of cost-saving effect for reduction of pollutants discharged from sewage
treatment plants by implementing Tradable Permit System in Tokyo Bay Watershed
HH B TR B! Fis fEie
Sei Ishida Keisuke Hanaki Toshiya Aramaki

ABSTRACT: Application of Tradable Permit System to water quality management in closed water bodies was simulated
using actual operational data of sewage treatment plants. Using a case of Tokyo Bay where COD(Chemical Oxygen
Demand) discharged has been regulated as an example, framework of Tradable Permit System was assumed and a
simulation model of trading was developed to calculate its economic effect. There are four government groups in Tokyo
Bay watershed, Saitama prefecture, Chiba prefecture, Metropolis of Tokyo and Kanagawa prefecture, they are assumed
to trade permits with foundation. In our simulation model, sewage treatment plants are subjects to regulation, and the
way to reduce pollutants is introduction of advanced wastewater processes. Using actual data, total costs to reduce
amount of pollutants (COD, nitrogen, phosphorus) between under Tradable Permit System and under uniform discharge
regulation was compared in each treatment plant.

The simulation results demonstrated 27% of costs was saved in the whole watershed. Saitama, Tokyo and Kanagawa
sold permits, and Chiba bought permits. Scale economies of treatment plants have large impact on this result. There are
some large sewage treatment plants in Saitama and Tokyo, and their unit cost of reducing pollutants was calculated lower
than other plants in this simulation.

KEYWORD; Tradable Permit System, sewage treatment plant, pollution reduction cost, Tokyo Bay watershed
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