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Design of incentive contract for fresh agricultural products supply chain considering risk
preference

ZHENG Qi, FAN Ti-jun
(School of Business, East China University of Science and Technology, Shanghai 200237, China)

Abstract: Fresh agricultural product is an important part of modern agriculture. The operation of the supply chain is related to the improvement of people's
living standard. However, due to the perishable nature of the fresh agricultural products, and its diversified and complex operation patterns, especially the issue
of information asymmetry and their different risk preferences among the main supply chain members in different operation modes, the loss rate of fresh
agricultural products in the supply chain operation is high. Currently, "farming-supermarket" docking has many disadvantage, such as stabilizing the price of
fresh products, reducing intermediate links in circulation, protecting the supply chain benefit of each main member and promoting food safety and others. More
and more fresh products supply chains are using this model. Therefore, there is an urgent need to study the supply chain coordination of asymmetric information
and risk preference in "farming-supermarket” docking model, in order to improve the circulation efficiency of fresh agricultural products and reduce the loss
rate.

This paper considers asymmetric information of farmer and supermarket in the supply chain of fresh agricultural products, and the supply chain system
consisting of one fresh product supplier and one retailer. The principal-agent theory is used to establish the problem of both participates having different target
functions, and a mathematics modet of incentive contract for fresh agricultural products supply chain. This paper investigates how product freshness impacts
profit of fresh agricultural products supply chain after considering all the features of fresh agricultural products, such as seasonal and periodic production, a
huge loss in circulation, the limited time in consumption, and safety of the product in quality.

At the same time, different risk preference and the operational mode of fresh agricultural products supply chain make great differences. Therefore, the
effect of risk preference on fresh product supply chain’s profit is studied. However, fresh agricultural products supply chains are facing the increasingly serious
quality and safety problem on fresh agricultural products, and the insufficient investment of science and technology in the area. Increasing investment of science
and technology on fresh agricultural products can greatly improve the quality and safety of fresh products. This paper researches the incentive contract by
considering the changing trend of supply chain’s profit and the investment of quality and safety in science and technology.

There are four primary research results. First, the fresh agricultural products supply chain can achieve Pareto optimality by adopting incentive contract
mechanism. The supermarket has the only optimal effort level and the optimal amount of ingredients. Fresh agricultural products supplier also has only one
optimal divided share and the optimal fixed income decision for the supermarket. The two participates maximize their own expected profit. Second, the profit of
the fresh agricultural products supply chain under complete information is higher than the profit of that under incomplete information. In another word,
improving the degree of information sharing can achieve the coordination of fresh agricultural products supply chain on the Internet information platform. Third,
the profit of the fresh agricultural products supply chain decreases when product freshness reduces. When retailer’s risk preference increases, the profit falls
firstly, and then grow. Fourth, the retailer’s profit, the supplier’s profit, and total profit in fresh agricultural products supply chain are improved in varying
degrees after quality and safety in science and technology are invested in the incentive contract. It can be seen that the investment of quality and safety in
agricultural products supply chain has a good role in the optimization of the supply chain. Finally, the conclusions are verified by numerical analysis.

Key words: Fresh agricultural products; Freshness; Supply chain; Risk preference; Incentive contract
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