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Overview

In 2014, container liner shipping transported 1.63b tonnes (171m TEUs), equivalent to 15% of world seaborne trade (UNCTAD, 2015). Being a backbone of international trade, this mode has generated a great amount of greenhouse gases. In 2012, the global containership fleet consumed 66m tonnes of fuel and emitted 205m tonnes of CO2 into the air, which was the highest among ship segments (IMO, 2014). 
On the one hand, ship speed regulates time at sea of goods. This time indicator is a decisive factor of a service’s competitive advantage and related to freight movements from loading to unloading ports. On the other hand, ship speed determines bunker cost, one of the major shipping expenses, as well as CO2 emission. As a rule of thumb, unit fuel consumption is the cubic function of speed, or if speed increases by 10%, the consumption will go up by 33.1%.
Our research studies the effects of sailing speed on CO2 emission of supply chains. The first innovative point is that ship speed is investigated not only in the context of seaside, but also in a wider scope of global supply chains. This approach helps to examine its effects comprehensively. The second point is that the simulation is done with thousands of container shipments, so it is suitable with the practice that a liner service often carries containers for many customers between different points, unlike tramp or industrial shipping with merely a few customers.

Methods

Models of inland transportation, port operation and ship operation are established based on practical and reliable sources to calculate CO2 emissions on different stages of supply chains.

Container flows between Europe and the U.S. are simulated to be transported through an end-to-end shipping service by a computer program. 
Different speed levels are tested to investigate the relationship between ship speed and supply chain performance.
Results

Firstly, sailing speed determines one-fourth of supply chain costs, but half of the total transit time and more than 70% of the carbon footprint.
Secondly, slow steaming benefits operators, in terms of less fuel expenses, and environment, in terms of less CO2 emission. Nevertheless, customers suffered substantially from extended lead time and higher inventory burden.
Thirdly, express services may be suitable for premium shipments with high priority of transit time. Simultaneously, they cause significant increase of carbon footprint.
Conclusions

Container ship speed is a key factor of supply chain performance. It has different effects on operators and shippers, and enviroment. An operational strategy may be good for one party, but will damage other ones. An optimal speed is determined by shipping lines, but they should take account of not only their cost or benefit, but also impacts on customers and environment.
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