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7  Conclusions 
We studied the practical problem to determine a production plan for a perishable product with a long 
lead time and a fixed time horizon under a cycle fill rate constraint. Demand is non-stationary. In 
case of out-of-stock, demand is lost. Issuing is according to a FIFO policy. We focus on an (Yt, Qt) 
policy, where Yt denotes in which periods to deliver, and Qt the corresponding replenishment 
quantities to deliver. We investigated whether it is possible to construct practical solutions using 
existing solvers. We considered a single-product – single-echelon SP model, minimizing the expected 
total costs. To find approximate solutions for the SP model, an MILP model has been formulated. 
The MILP model is a deterministic approach that generates feasible production plans in less than a 
second for the performed 86 experiments. With a scenario-based MINLP approach, optimal solutions 
with respect to a large sample of demand paths are generated as a benchmark for the MILP solutions. 
The results are data-dependent, but from the performed experiments can be concluded that if the 
setup cost is low, the MILP model solutions have fill rates higher than required and expected total 
costs higher than in the optimal solution. 
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