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Abstract

Supply chain management is concerned with planning and coordinating sourcing, procurement, production and delivery activities. A typical supply chain faces uncertainty in terms of supply, production and demand. Supply chain management is in great part about managing uncertainty and risks and working with incomplete information. In this case study, a dairy firm collects milk from its supplier farms using its milk tankers, processes the raw milk into several dairy products, and then delivers the products to its customers in local market. The amount of milk provided by each milk farm has seasonal and daily variations; the milk is processed into diary products with uncertain yield; and the demand from the firm’s customers fluctuates daily. These uncertainties are in three separate but tightly coupled areas: supply, production and demand. These uncertainties create operational risk for the firm. If demand from the customers is less than the amount produced by the firm, the firm incurs a spoilage cost. On the other hand, if the demand is greater than the amount produced, the firm looses sales and even market. The supply chain problem is to choose the quantity of raw milk to collect in order to minimize the gap between demand and supply given the random demand, random yield rate, and random supply.

The firm needs a decision support system to help its planners to schedule milk tankers and production in order to (1) meet the market demand, (2) minimize the difference between supply and demand, and (3) minimize the overall trip costs for collecting milk from farmers. This case study describes a simulation-based decision support system which addresses joint scheduling decisions of supply and production. The purpose of the system is to help the schedulers of the dairy firm build the trips to collect milk from its supplier farms and plan the production to meet the customers’ demand efficiently. Simulation is a powerful tool for allowing us to both quantify and observe the supply chain dynamics. The system successfully combines the simulation tools and stochastic optimization technique in it. Uncertainty is operationalized by simulating the supply chain processes based on a realization from a probability distribution. The decision support system incorporates into supply chain decisions the impact of the many types of uncertainties inherent in supply chain processes. 
Uncertainty is multidimensional concept and has been considered as one of the most important factors in supply chain management. My presentation will use the diary firm case to discuss uncertainty, probability management, and techniques used to model the uncertain situation.  From my presentation, the listeners will learn (1) how to convert an uncertain situation into a probabilistic situation, (2) how to model the uncertain supply chain, and (3) how to build the decision support system that combines the simulation tools and optimization technique to meet multiple objectives. Successfully conceptualizing, planning, scheduling and executing a supply chain involve recognizing and effectively managing a wide range of uncertainties in the supply chain. Otherwise, significant supply chain value may remain hidden, and therefore unexploited, in the uncertain portions of supply chain. 
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