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Abstract

This paper analyses the decision behaviour and coordination mechanisms for a two-echelon sustainable supply chain
under a cap-and-trade regulation. In a make-to-order setting, carbon emissions are generated primarily by the down-
stream manufacturing process, and the market demand of the supply chain is affected by two decision variables, the
sustainability level and the selling price. The impact of the unit emissions trading price on the optimal decision
variables in both centralized and decentralized systems is revealed. The comparison of decentralized and centralized
systems shows that the increase in total profit in centralized system is at most 1/3 that in decentralized system. To
achieve the same profit as the centralized system, we consider two contracts to coordinate the sustainable supply
chain, revenue-sharing and two-part tariff contracts. By analysing the conditions for a win-win outcome, we prove
that only the two-part tariff contract can lead to perfect coordination. Finally, sensitivity analysis of the key parameters
is undertaken as part of a numerical example illustrating the theoretical results.
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1. Introduction

As concerns about sustainable development continue to rise, reducing greenhouse gas emissions has become
increasingly important. Many countries and supranational organizations have enacted legislation or designed mech-
anisms to curb these emissions. For example, in 2005, the European Union launched an emissions trading scheme
(also called a cap-and-trade system) to provide incentives for firms to curb carbon emissions (European Commission,
2006). Under a cap-and-trade system, a government agency allocates a predetermined amount of carbon emissions (a
carbon cap) to a firm. If the firm’s actual amount of carbon emissions exceeds the carbon cap, it can buy the rights to
emit additional carbon from a carbon trading market such as the European Emissions Trading System (EU ETS). If
a firm’s actual amount of carbon emissions is less than the carbon cap, the firm can sell its surplus carbon credit on
the same markets (Hua et al., 2011). At present, cap-and-trade regulation is one of the most effective market-based
emissions reduction mechanisms and has been widely implemented.

Sustainable supply chain management is primarily encouraged by three external factors: the regulations pressed
by governments, the demand in consumer markets and the requests of other stakeholders (Seuring and Müller, 2008;
Testa and Iraldo, 2010; Kumar et al., 2012). Carbon cap-and-trade regulation can be seen as incentives imposed by
the the government on supply chains. In addition to government action, the consumption trend in the market is an
important external motive. Purdum (2008) indicates that many consumers recognize that their consumption affects
the environment, and they pressure corporations to reduce the negative effects of corporate operations. Increasingly,
consumers prefer the pollution-free furnishings, green fruits, and products from companies with favorable images.
In this context, firms face considerable pressure to improve their impacts on the environment. A survey sponsored by
the Business Council shows that over 40% of CEOs agree on the importance of environmental and global warming
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