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Abstract

This paper comes at a time when many companies and people are increasingly
facing various global problems linked to sustainability challenges, and when the
literature is still scarce on research incorporating all three dimensions of sus-
tainability in supply chain analytical models. The paper conducts a case-based
modeling study to address this gap in the area of supply chain network de-
sign. We investigate the wine supply chain and propose a generic model for
sustainable wine supply chain network design encompassing economic, envi-
ronmental and social objectives. The case company is a real large-sized wine
company located in Australia, for which a customized model is provided. Both
models are formulated as a multi-objective mixed-integer program and solved
using the augmented e-constraint method by CPLEX. Social implications of
the feasible scenarios are examined through introducing social impact coeffi-
cients. Non-dominated solutions are obtained and some balanced scenarios are
proposed. The results show trade-offs between the objectives, yet more inter-
estingly demonstrate how large is the gap between the existing supply chain
configuration and the proposed scenarios in terms of supply chain cost and
emissions.
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1. Introduction

In the past decades, supply chain network design has attracted close at-
tention of academia and industry [1, 2]. It typically involves several strategic
decisions about the number, location and capacity of facilities in forms of pro-
duction plants and distribution centers, and decisions about supplier selection.
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