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This study estimates the speed of container vessels by vessel size considering the profit of
shipping company with internalized CO; emissions cost in three selected routes (Shanghai from/
to Los Angeles, Rotterdam and Singapore). The results show that CO; emissions reduction
impact is high enough with slower vessel speed, under the condition of small profit reduction.
Internalized CO;z price depends on vessel speed: lower vessel speed needs higher internalized
CO:z price. When CO; price is set to 228 per ton, vessel speeds with internalized CO; price are
18.5 to 20.2 knots (speed reduction of 7.1 to 12.3% from profit maximization speed) for vessels
larger than 5000 TEU, 16.6 to 18.9 knots for 2000 to 4999 TEU, and 13.2 to 15.4 knots for
smaller than 2000 TEU.
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