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Product Quality R&D Model Selection in a Dual-Channel Supply Chain under
the Perspective of Consumer Utility

WANG Wen-bin, LIN Wan-ying, CHEN Meng-xue, ZHANG Meng, TONG Peng

(School of Economics and Management, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: Considering that product quality is one of the key factors which affect consumer’purchase behavior, the
nonlinear consumer utility function, in the dual channel supply chain where the manufacturer is the leader of
dynamic game and the retailer is the follower, is cited to analyze three diffirent product quality R & D modes
respectively, and the effects of various quality R & D modes on the profit and consumer utility of supply chain
members are discussed alike. Subsequently, two-part tariff contract is used to coordinate the supply chain. There
exist three product quality R & D modes including (i) product quality R & D not considered in the supply chain (ii)
product quality R & D independently conducted by the manufacturer (iii) product quality R & D conducted by the
manufacturer and the retailer alike. The results show that: (1) the wholesale price, retail price, direct selling price as
well as product quality R & D level are improved when product quality R & D is carried out. Meanwhile, these
values mentioned reach the maximum under mode iii, while the wholesale price, retail price, direct selling price and
product quality R & D level are declined as the channel competition increases; (2) the sales volume in the traditional
retail channel and online channel as well as consumer utility will be declined as the channel competition increases;
(3) the profit of the manufacturer and consumer utility can be improved by product quality R & D. Meanwhile, these
values mentioned reach the maximum under mode iii; as for the retailer, the profit will be motivated into the highest
when the mode ii is used. Correspondingly, the lowest will be obtained when the mode iii is used; (4) in order to
encourage the retailer to participate in R & D with the manufacturer, the two-part tariff contract is used to coordinate
the supply chain. After coordination, the R & D level of products would be maintained as the level of that in mode iii
along with the increasing of consumer utility. The numerical simulation is feasible as a tool to verify the validity of
the model. Our research provides related ideas for enterprises to choose R & D mode moderately.

Key words: dual channel supply chain; consumer utility; product quality research and development; coordination
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