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Abstract

This study presents a model for a pollution production-routing problem under
carbon cap-and-trade. The aim is to incorporate carbon emissions into produc-
tion inventory and routing decisions. The model is characterized by an addi-
tional flow-related cost structure, which generalizes models for pollution-routing
problems and production inventory and routing problems. Correspondingly, we
develop a branch-and-price heuristic by incorporating a column-generation for-
mulation based on the Dantzig–Wolfe decomposition. In addition, we design
an ad hoc label-setting algorithm to deal with time-slice networks in pricing
subproblems. Computational results allow us to provide managerial insights
concerning reduction of carbon emissions in supply chains. We prove that the
model has the potential to reduce emission levels of carbon dioxide and opera-
tional costs.
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1. Introduction

Emissions of carbon dioxide (CO2) and other greenhouse gases (GHGs) have
posed major threats to human health and environment (Cinar et al., 2015; Zheng
et al., 2012). Thus, such countries as the US and China have developed rules
and policies to control carbon emissions. In addition, company managers have
started to consider regulations on GHG emissions from production and freight
transport when making operational decisions. Thus, a key problem is how these
decisions and corresponding carbon emissions along supply chains might react
to those policies. Solutions to the key problem determine reasonable ranges for
parameters of carbon policies, such as carbon price and carbon cap. Therefore,
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