
Author’s Accepted Manuscript

Order quantities for perishable inventory control
with non-stationary demand and a fill rate constraint

Karin G.J. Pauls-Worm, Eligius M.T. Hendrix,
Alejandro G. Alcoba, René Haijema

PII: S0925-5273(15)00390-4
DOI: http://dx.doi.org/10.1016/j.ijpe.2015.10.009
Reference: PROECO6259

To appear in: Intern. Journal of Production Economics

Received date: 30 October 2014
Revised date: 3 September 2015
Accepted date: 13 October 2015

Cite this article as: Karin G.J. Pauls-Worm, Eligius M.T. Hendrix, Alejandro G.
Alcoba and René Haijema, Order quantities for perishable inventory control with
non-stationary demand and a fill rate constraint, Intern. Journal of Production
Economics, http://dx.doi.org/10.1016/j.ijpe.2015.10.009

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/ijpe

http://www.elsevier.com/locate/ijpe
http://dx.doi.org/10.1016/j.ijpe.2015.10.009
http://dx.doi.org/10.1016/j.ijpe.2015.10.009


  

1 
 

Order quantities for perishable inventory control with non-

stationary demand and a fill rate constraint 
 

 

Order quantities for perishable inventory control with non-

stationary demand and a fill rate constraint 
Karin G.J. Pauls-Worm

*1
, Eligius M.T. Hendrix

2
, Alejandro G. Alcoba

2
, René Haijema

1,3
 

1  Wageningen University, Operations Research and Logistics Group, Wageningen, The Netherlands  

2  Universidad de Málaga, Computer Architecture, Málaga, Spain 

3 TI Food and Nutrition, Nieuwe Kanaal 9A, 6709 PA  Wageningen, The Netherlands 

 
 

 

 

Abstract 

We study the practical decision problem of fresh food production with a long production lead 

time to decide every period (e.g. week) how many items to produce. When a batch is ready 

for use, its items have a fixed shelf life, after which the items become waste in the sense that 

they cannot be sold anymore. The demand for (fresh) food products is uncertain and highly 

fluctuating, mainly caused by price promotions of retail organisations. We focus on cases 

where a so-called cycle fill rate service level requirement applies. We investigate the 

generation of a production plan that fixes the timing and quantity of the production for a finite 

time horizon. To minimise waste, one issues the oldest items first, i.e. a FIFO issuing policy. 

In case of out-of-stock, sales are lost.  

We model this decision problem as a Stochastic Programming (SP) model. The objective of 

our study is to find order quantities for the SP model, that approximately meet cycle fill rate 

service level requirements while keeping outdating low. To find approximate solutions for the 

SP model, an MILP model is developed. The MILP model is a deterministic approximation 

that generates feasible replenishment quantities in less than a second. With a scenario-based 

MINLP approach, optimal solutions are generated for a large sample of demand paths as a 

benchmark for the MILP solutions. We show that the MILP model is suitable for practical use 

if the setup cost is such that the replenishment cycles in the production plan are close to or of 

the same length as the maximum shelf life. In those cases, the expected total costs are close to 

the costs of the optimal solution and the average fill rate is close to the required one. 
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