
Author’s Accepted Manuscript

Economic and Environmental Considerations in A
Stochastic Inventory Control Model with Order
Splitting under Different Delivery Schedules
Among Suppliers

Dinçer Konur, James F. Campbell, Sepideh A.
Monfared

PII: S0305-0483(16)30078-0
DOI: http://dx.doi.org/10.1016/j.omega.2016.08.013
Reference: OME1715

To appear in: Omega

Received date: 1 April 2016
Revised date: 28 July 2016
Accepted date: 30 August 2016

Cite this article as: Dinçer Konur, James F. Campbell and Sepideh A. Monfared,
Economic and Environmental Considerations in A Stochastic Inventory Control
Model with Order Splitting under Different Delivery Schedules Among
Suppliers, Omega, http://dx.doi.org/10.1016/j.omega.2016.08.013

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/omega

http://www.elsevier.com/locate/omega
http://dx.doi.org/10.1016/j.omega.2016.08.013
http://dx.doi.org/10.1016/j.omega.2016.08.013


Economic and Environmental Considerations in A Stochastic Inventory

Control Model with Order Splitting under Different Delivery Schedules

Among Suppliers
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Abstract

This study analyzes an integrated inventory control and delivery scheduling problem in a stochastic
demand environment with economic and environmental considerations. In particular, we examine a
bi-objective continuous review inventory control model with order splitting among multiple suppliers,
where both expected costs and carbon emissions per unit time are minimized. For this problem,
two different delivery scheduling policies are considered for the split orders: sequential splitting
and sequential delivery. First, we formulate the problem under each delivery scheduling policy
as bi-objective mixed-integer nonlinear models. Then, an adaptive ε-constraint algorithm and an
evolutionary search algorithm are proposed to approximate the Pareto front of these models. A
numerical study is conducted to compare the two approximation algorithms. Another numerical
study demonstrates the effects of the demand variance on the expected costs and carbon emissions
per unit time under each delivery scheduling policy. Finally, examples are presented to show how
the tools provided in this study can be used to compare different scheduling policies. Our results
show that the delivery policy and supplier selection both have strong effects on the economic and
environmental performance, and also that a good approximation of the Pareto front is crucial to
accurately compare delivery scheduling policies.
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1 Introduction

There is a growing consensus that carbon emissions are a leading contributor to global climate change,

which has increased pressure around the world to enact legislation to curb these emissions. Carbon

emission regulations have emerged to address these issues and incentivize firms to limit greenhouse gas
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