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under stock-dependent demand and controllable deterioration rate

The Incentive Mechanism for Preservation
in Fresh Agricultural Supply Chain Considering Consumer Utility

WANG Lei' > DAN Bin'?
(1. School of Economics and Business Administration Chongging University Chongqing 400030 China;
2. Chongqing Key Laboratory of Logistics at Chongqing University Chongqing 400030 China)

Abstract: The preservation of fresh agricultural products in the distribution process has been drawing serious attention from society. It
has become one kind of competition means and social responsibility for companies and the whole supply chain to provide consumers with
fresher products. However companies in the fresh agricultural products” supply chain do not have strong motives to cover the
preservation costs alone because of the costly cold chain transportation or cold storage construction fees. Supply chain members”
reluctance to cooperate can lead to a greater loss of fresh agricultural products in distribution channels and fail to provide high quality
products for consumers. The key factor of solving this problem is to strengthen the cooperation among companies in the supply chain.
To improve the cooperation among supply chain members this study proposes a two-echelon supply chain profit model which
consists of one retailer and one supplier based on consumer time-varying utility function. By employing the Stackelberg game the
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supplier’s optimal preservation efforts and the retailers optimal pricing are analyzed under decentralized settings and centralized
settings. We find that the suppliers preservation effort is lower in the decentralized setting. To encourage the supplier to improve

" wholesale price & preservation cost

preservation efforts we designed two retailer-development incentive mechanisms including a
sharing “contract and a “purchase price based on product freshness” contract.

The results show that both the incentive mechanisms can encourage the supplier to improve preservation efforts and realize supply
chain coordination to some extent. However the application scope of the incentive mechanisms depends on whether the retailer has a
relatively strong position. If so both the incentive mechanisms are applicable. Under the “purchase price based on product freshness”
contract the retailer decides purchase price based on products” freshness level. As long as the suppliers profit after investing

" wholesale price +

preservation effort is higher than that of not using preservation effort the retailer can obtain higher profit than the
preservation cost sharing" contract. If not only the " wholesale price + preservation cost sharing" contract can improve supply chain
coordination. Under the circumstance the retailer shares more proportion of preservation cost to obtain a lower wholesale price from the
supplier and achieve the same optimal pricing as that in the centralized setting.

Finally the numerical analyses reveal that if consumers have more preference for agricultural product’s freshness the retailer’s
incentive mechanisms can effectively realize supply chain coordination. If consumers have more preference for agricultural products
price it’s more difficult to realize supply chain coordination via retailer’s incentive mechanisms.

All in all if the retailer takes the appropriate incentive mechanism the supplier’s preservation effort can be improved. However
different retailers have different incentive mechanisms. Besides the retailers should consider consumer preferences when designing

incentive mechanisms.

Key words: fresh agricultural product; incentive mechanism; consumer utility; freshness—keeping
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