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Research on Production Decision of Supply Chain in PRO Mode under
Product Design as a Competitive Strategy
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( Abstract ) It is a wise choice for most manufacturers who are unable to build their own WEEE
recycling systems. Based on the mode of the PRO operation, we build a supply chain model consisting of
two manufacturers and one recycler, and make product design linked with market growth as a competition
strategy of one manufacturer, and study the production decision of supply chain under the requirement of dual
responsibility of product design and recycling. The results suggest that: when the product design cost is low and
the market incremental is higher, the incumbent manufacturer that adopts product design as a competition strategy
can eliminate competitive manufacturer. When the product design cost is lower than market incremental, the
production decision of incumbent manufacturer is better than that of the competitor. Under certain conditions,
competitive manufacturer can have a “free rider” behavior. Product design can decrease the processing cost, but

it also can damage the economic benefits of recycler. So recycler can resist excessive product design and realize
the distribution of profits through transferring price. When recycling is driven by voluntary, higher recovery target
of government can lead the benefits of the whole supply chain increase. There is a win-win-win situation to enable

the economic benefits of the three are better. There is a win-win situation that makes recycler and incumbent

manufacturer better.

( Key words ] PRO; product design; competitive strategy; production decision; supply chain
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