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Discharge Permit Trading Problem Analyzed by Game Theory
—Application to Industrial Wastewater Treatment—
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ABSTRACT; Recently, it has been shown that an idea of discharge permit trading proposed in the United
States is useful for the environmental conservation. This paper discusses a discharge permit trading
problem arising between makers and a local government. The former generate large amount of
wastewater due to their production activities and the latter is responsible for environmental conservation.
There exists a case where the commission for the public sewerage plant services of the wastewater due to
the production activity is cheaper than the treatment cost in the maker's own wastewater treatment plant.
The local government is assumed to have a public wastewater treatment plant having enough capacity to
treat not only residential wastewater but also industrial wastewater by tréding the discharge permit to
the makers. The above problem is formulated into a simplified competitive model under the reasonable
cost structure. The discharge permit trading condition is given as Nash equilibrium solution of the
problem. Finally, the utilization of the discharge permit is confirmed by applying the derived results to

the case of prefecture governments and their industrial sectors in Seto Inland Sea area.
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