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ABSTRACT 
This paper is aiming to examine cost effectiveness of shipping 
via the Northern Sea Route. The NSR shipping scenarios of 
container, LNG and iron ore are considered as comparative 
scenarios using current southbound shipping route such as the 
Suez Canal route, Panama Canal route and so on. Taking into 
account actual icebreaker assistance fee and other shipping cost 
components, shipping cost of each scenario is examined.  
 
KEY WORDS:  Northern Sea Route; Shipping cost; 
Container; LNG; Iron ore.  
 
INTRODUCTION 
The Northern Sea Route (hereinafter referred to as “NSR”) is 
known as the shortest sea route between Northern Europe and 
East Asia along the Russian Arctic coast. Through the NSR, the 
distance can be shortened by about 30% compared to the Suez 
Canal route. Since 2010, maritime transport between Europe 
and Asia using the NSR has been accelerating, against the back 
ground of sea ice retreat in the Arctic Ocean, with appreciation 
of the fuel price and Asian demand for natural resources 
produced in the Arctic. So far, gas condensate, jet fuel, iron ore, 
coal, frozen fish and LNG have been transported via the NSR. 
It is reported that some of these shipping cases could 
significantly reduce shipping cost compared to the shipping via 
the Suez Canal route. However, icebreaker escorting fee and 
other expenditures for navigation through the NSR are not fully 
clear and it might give shipping market pause to participate in 
full scale operation. 
In this paper, shipping cost of container, LNG and iron ore via 
the NSR is examined. NSR shipping scenario is implemented 
for each cargo cases considering latest shipping records, ice 
navigation support fees that should be paid to Russian 
companies, and sea ice condition. Shipping costs by using 
competing southbound routes are also examined and compared 
with NSR shipping cases. 
 
NSR SHIPPING SCENARIOS 
Recent NSR shipping activities 
Since 2010, when the first transit voyage from Europe to Asia 
had carried out by non-Russian cargo vessel, number of 
commercial voyage through the NSR overreached to 155 
voyages in total in 2013. Table 1 shows transported cargo type 
and volume via the NSR. So far, dominant cargo is gas 
condensate, which is loaded at Russian ports and mainly 
shipped to Korea and China. However, due to the relocation of 
gas condensate plant from the Russian Arctic coast to Baltic 
coast, cargo volume of gas condensate would be anticipated to 

decrease. In contrast, LNG has possibilities of becoming a 
dominant cargo of the NSR in the future. And today, container 
transport makes up about 60% of all maritime transport cargoes 
by value. Thus we take up container, LNG and iron ore as 
transit cargoes for the NSR in our study scenarios. 

Table 1. Shipped cargoes from 2010 to 2013 
Year 2010 2011 2012 2013 

Number of 
Voyage 4 34 46 71 

Liquid Bulk 
(ton) 70,000 604,652 894,079 978,735 

Bulk (ton) 41,000 110,339 359,20 276,939 
General cargo 

(ton)  24,673 8,265 100,223 

Total (ton) 111,000 820,789 1,261,545 1,355,897 
Source: Prepared by authors based on the data from the 
ROSATOMFLOT, 2010-2013. 
 
Container shipping scenario 
Container shipping scenario is considered between Rotterdam 
and Yokohama Japan via the NSR and Suez Canal route.  
Here, ice class vessel of 4000TEU is applied to the NSR 
scenario. In the comparative scenario via the Suez Canal, four 
types of ship are applied as 4000TEU, 6000TEU, 8000TEU 
and 15,000TEU. Detail of ship is shown in Table 2. And 
shipping distance of each scenario is also shown in the same 
table. Sailing speed in the normal waters is set to 20 knots and 
5knots within the Suez Canal.  

Table 2. Detail of container ship and shipping distance 
 NSR Suez Canal route 
TEU 4000 4000 6000 8000 15000 
Engine 
Power (kW) 

37,679 37,679 53,760 69,842 126,127 
8.0407*TEU+5516 

Estimated by authors. 
Distance 
(NM) 7,268 11,414 

 
In each scenario, 1.25 days are applied for loading at port as 
break time. And in comparative scenarios, vessel calls at eight 
ports on its way and 0.5 days at each port are accounted as 
break time. Load factor of the container ship is accounted for 
75%. 
 
LNG shipping scenario 
In this study, we take into account actual LNG shipping case, 
which was carried out in 2013 from Hammerfest to Chiba 
prefecture Japan by ice class LNG carrier “Ob River”, as NSR 
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Fig. 2-8 CryoSat-2/SMOS Data Fusion 2014 10 20 [m] 
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Table 3-1
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