L3

.-%g

J&.* Stackelberg ¥-3) 45 343 v & fuddi2 4F pE 27 fiic § 5
Applying the Stackelberg Model to Studying the Effect of

Subsidy and Disposal Fees in Reverse Supply Chains
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Applying The Stackelberg Model to Studying the Effect of Subsidy

and Disposal Fees in Reverse Supply Chains

Abstract

Due to environmental concerns and legislative requirements, the disposition of
end-of-life scrap electronics (e-scrap) is attracting tremendous attention in many parts.
Government subsidies and disposal fees to a recycling system may play important
roles in driving or curtailing the flows of recycled items. The current e-scrap
recycling system in Taiwan determines the subsidy and disposal fee only under
consideration of the balance between revenues and costs along with recycling
operations.  This paper presents a Stackelberg-typed model examining the impacts of
exogenous subsidies and disposal fees on recycled material flows in a decentralized
recycling system where each entity independently acts according to its own interests.

The model in this paper consists of the government, as a leader, and two groups
of manufacturers, importers, and sellers (MIS) and recyclers as followers. To
maximize the social welfare, the government determines the disposal fee paid by the
group of MIS and the subsidy fee subsidizing recyclers when MIS sell or recyclers
process a unit of products. After knowing the subsidy and disposal fees, MIS and
recyclers behave at the equilibrium status by choosing optimal selling quantity in the
market and optimal refund fee for customers who bring end-of-life products back to
recyclers. Hence, those subsidy and disposal fees achieve the maximum of the
social welfare in the equilibrium status where both MIS and recyclers gain their

maximums of self-profits.

Keywords: Reverse supply chains; Stackelberg-typed model; Subsidy and disposal

fees; Decentralized recycling system.
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