
Author’s Accepted Manuscript

An Integrated Production-Inventory Model for
Deteriorating Items with Consideration of Optimal
Production Rate and Deterioration during Delivery

Chi Kin Chan, Wai Him Wong, A. Langevin,
Y.C.E. Lee

PII: S0925-5273(17)30120-2
DOI: http://dx.doi.org/10.1016/j.ijpe.2017.04.001
Reference: PROECO6695

To appear in: Intern. Journal of Production Economics

Received date: 27 June 2016
Revised date: 22 March 2017
Accepted date: 5 April 2017

Cite this article as: Chi Kin Chan, Wai Him Wong, A. Langevin and Y.C.E. Lee,
An Integrated Production-Inventory Model for Deteriorating Items with
Consideration of Optimal Production Rate and Deterioration during Delivery,
Intern. Journal of Production Economics,
http://dx.doi.org/10.1016/j.ijpe.2017.04.001

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.2017.04.001
http://dx.doi.org/10.1016/j.ijpe.2017.04.001


* Corresponding author. 

Email addresses:.chi.kin.chan@polyu.edu.hk (Chi Kin Chan), wai.him.wong@polyu.edu.hk (Wai Him Wong), andre.langevin@polymtl.ca (A. 

Langevin), eugene.lee@polyu.edu.hk (Y.C.E. Lee) 

 

 

An Integrated Production-Inventory Model for Deteriorating Items with Consideration of 

Optimal Production Rate and Deterioration during Delivery 

 

Chi Kin Chan
1
, Wai Him Wong

1
, A. Langevin

2
, Y.C.E. Lee

1
 

 
1
Department of Applied Mathematics, The Hong Kong Polytechnic University, Hong Kong 

2
CIRRELT and Department of Mathematical and Industrial Engineering, École 

Polytechnique de Montréal, Canada. 

 

Abstract 

Most of the literature of single-vendor single-buyer integrated production-inventory models for 

deteriorating items assumed a fixed production rate.  Little attention has been paid to finding the optimal 

production rate for minimizing the total system cost.  This paper investigates how production rate affects 

the total system cost, and develops a solution procedure for finding the optimal production rate for the 

traditional models.  Based on the findings, this paper proposes an integrated single-vendor single-buyer 

model of an exponentially deteriorating item, in which non-stop production is considered and production 

rate is included as one of the decision variables.  It has been shown, with numerical examples, that the 

proposed model can provide a lower cost solution than the traditional models which assume a fixed 

production rate.  The proposed model also considers deterioration during deliveries, which is usually 

neglected in the literature of inventory models of deteriorating items.  Furthermore, the proposed model 

is extended to relax the constant cost parameter assumption, which is prevalent even in non-constant 

production rate models, and optimize the cost for a system in which some of the cost parameters are 

production rate dependent.             
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1.  Introduction 

In the literature of inventory models of deteriorating items, production rate was usually fixed arbitrarily 

and much larger than the demand rate of the product.  This paper investigates the effect of changing 

production rate on the system cost of a single-vendor single-buyer supply chain.  It is found that in many 

cases, a lower production rate can result in a lower system cost.  Hence, we propose a continuous 

production model in which the production rate is demand-driven.  The results of our numerical 

experiments show that the model can achieve a lower system cost when compared with that of the 

traditional model which assumes an arbitrarily fixed production rate.  The proposed model also considers 

deterioration during transportation which is usually ignored due to the general assumption of 

instantaneous shipments in most inventory models of deteriorating items.  The model reduces the average 
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