Author’s Accepted Manuscript

Multi-period inventory routing problem under
carbon emission regulations

 vattoaniost
2" ScienceDirect

Chun Cheng, Mingyao Qi, Xingyi Wang, Ying
Zhang

www.elsevier.convlocate/jjpe

PII: S0925-5273(16)30231-6
DOI: http://dx.doi.org/10.1016/.1jpe.2016.09.001
Reference: PROECO06520

To appear in:  Intern. Journal of Production Economics

Received date: 21 January 2015
Revised date: 8 January 2016
Accepted date: 12 August 2016

Cite this article as: Chun Cheng, Mingyao Qi, Xingyi Wang and Ying Zhang
Multi-period inventory routing problem under carbon emission regulations
Intern. Journal of Production Economics
http://dx.doi.org/10.1016/].1jpe.2016.09.001

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


http://www.elsevier.com/locate/ijpe
http://dx.doi.org/10.1016/j.ijpe.2016.09.001
http://dx.doi.org/10.1016/j.ijpe.2016.09.001

Multi-period inventory routing problem under carbon emission regulations

Chun Cheng®®, Mingyao Qi*", Xingyi Wang®®, Ying Zhang*®

®Research Center on Modern Logistics, Graduate School at Shenzhen, Tsinghua University, Shenzhen 518055, China

®Department of Industrial Engineering, Tsinghua University, Beijing 100084, China

“Corresponding author: Tel.: +86 755 26036130; fax: +86 755 26036005. gimy@sz.tsinghua.edu.cn (M. Qi).

The page proof should be sent to the corresponding author.

Abstract

This paper analyzes the impacts of carbon emission regulations on the traditional inventory routing problem
(IRP). We first present the traditional IRP model, which is an inbound commaodity collection system consisting of
one assembly plant and a set of geographically dispersed suppliers. At the beginning of each period, a fleet of
capacitated identical vehicles depart the depot to pick up products from suppliers to meet the assembly plant’s
demand, which is deterministic and time-varying. We use fixed transportation cost, fuel consumption cost and
inventory holding cost to evaluate the system’s total cost, in which fuel consumption cost is determined by fuel
consumption rate, distance and fuel price. Then we investigate the impacts of carbon emission regulations on the
traditional IRP problem, wherein carbon emissions are generated by fuel consumption. A series of mixed integer
nonlinear programming models are constructed and linearization methods are used. A hybrid genetic algorithm

based on allocation first and routing second is proposed to find near-optimal solutions for these problems.
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