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Abstract
Under the carbon tax policy, shipping companies have to bear the carbon emission costs, which
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force them to consider investing in carbon reduction technologies to lower their carbon emissions.
However, making investment decisions in the presence of competition among shipping companies
remains a challenging problem. To address this issue, a port and two shipping companies are con-
structed to form a port-shipping supply chain. The changes in pricing, profits, and total carbon
emissions of the members in the port-shipping supply chain are analyzed and compared under
three scenarios: no company investment, single company investment, and investment by both
companies. The results indicate that in the case of a single company investment, the company that
invests benefits, while in some conditions, both shipping companies’ profits may even be lower
than those without any company investment when both companies invest. Moreover, under the
influence of competitive environment, the level of carbon emission reduction is higher in the sce-
nario of a single company investment compared to when both companies invest. The study also
finds that the impact of carbon tax on shipping companies’ profits varies under different levels of
competition intensity.
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Figure 1. The structure of the shipping supply chain
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