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Executive summary
Cargo transport along the Northern Sea Route (NSR)
is increasing rapidly. This development is driven by
several factors. First and most important among
these are more favourable sea ice conditions, particularly in the last 10-15 years, as a result of a distinct
warming trend in the Arctic making navigation in
ice easier. Secondly, advances in ship, propeller
and icebreaking technology and the introduction
of icebreaking cargo vessels (e.g. Arc7) able to operate year-round in Arctic waters have made Arctic
navigation possible even without assistance from
powerful icebreakers. The third driver is exploitation
of the rich Arctic natural resources, where maritime
transportation is the only means to transport these
commodities to market from remote Arctic locations. Then there are strategic and security issues
that have caused Russia to increase its presence
in the Arctic, to start rebuilding port infrastructure
and to safeguard its Arctic resource base and Arctic
resource development projects.
Although the NSR is clearly of major strategic importance to Russia, the Arctic shipping route is also
likely to play a major role in the future development
of the whole Eurasian Arctic region, and be a catalyst for value-creation and regional socio-economic
development. The main advantage of using the NSR
as a transit route is the reduction in the transport

distance and sailing time between ports in Northern Scandinavia/NW Europe and NE Asia compared
to the traditional southern route through the Suez
Canal. But the NSR’s future significance is also due
to its role as a transport corridor along the Eurasian
Arctic Coast and between the Eurasian Arctic and
port destinations and markets in the Atlantic and
Pacific. Here, the NSR could change the Eurasian
Arctic from having a distance disadvantage to
having a transport advantage to both Europe and
the fast-growing markets in NE Asia.
Actors in the BIN area (Northern Scandinavia and
NW Russia) are in an ideal position to shape the
future development of the NSR towards increased
commercial traffic with benefits to socio-economic
development in their regions. This includes private
and public investments in new transportation and
logistics infrastructure with a focus on innovative,
environmentally-friendly and cost-effective logistics
solutions.
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Venta Maersk container ship on its trial
trip from Asia to Europe through the NSR
in August-September 2018.
Photo: Maersk
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Actors in the BIN area (Northern
Scandinavia and North-West Russia)
are in an ideal position to shape the
future development of the NSR
towards increased commercial traffic
with b
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Introduction
In this report the focus is on maritime activity on the
Northern Sea Route (NSR), the waters off the north
coast of Russia - an area extending from Novaya
Zemlya in the west to the Bering Strait in the east
and outwards to the limits of Russia’s Exclusive Economic Zone (EEZ). Russia regulates all traffic on the
NSR, which is an integral part of the Northeast Passage, a shortcut between NW Europe and NE Asia
through the Arctic Ocean. This report addresses
shipping to and from the NSR and within the NSR
Water Area. We provide statistical data on current
maritime traffic development on the NSR and also
several maps displaying information on available
transport infrastructure within the Eurasian Arctic,
including ports, terminals and natural resource
development projects. In particular, we show that
regions of the BIN area (Northern Scandinavia and
NW Russia) with their infrastructure, businesses
and natural resources are strategically positioned
to both influence and benefit from development
of the NSR.

MAJOR FINDINGS:

Information on current and projected future shipping in the Arctic and the assessment of transport
infrastructure needs are important for the BIN area
and of significance to local and global businesses,
policy-makers and other stakeholders.

• Internal Russian traffic (cabotage), followed by
destination traffic between Russian ports and
non-Russian ports are the most common
means of transport on the NSR. This is likely to
be the case for many years to come.

• Vessels operating within the borders of the
NSR in 2018 numbered 227, making 2,022
separate voyages. A relatively limited number
of vessels are increasingly responsible for the
majority of voyages on the NSR.
• The south-western part of the Kara Sea has the
highest traffic density on the NSR. Year-round
shipping currently only takes place in the
westernmost part of the NSR. Sea-ice
conditions are much more severe in the eastern
part of the NSR during the winter-spring season
(7 months; January-June + December).
• In 2018, the general cargo vessel category
comprised 66 cargo vessels in total (making
465 voyages), followed by 46 tankers
(686 voyages), 12 LNG carriers (225 voyages)
and 8 container vessels (mainly transporting
nickel and other non-ferrous metals; 107 voyages).

• The total volume of cargo transported along
the NSR in 2016 was 7.5 million tons,
10.7 million tons in 2017 and increased to
20.1 million tons in 2018. Most of the cargo
consists of crude oil and liquefied natural gas
(LNG).
• The main driver of increased cargo transport
on the NSR will continue to be exploitation and
transport of natural resources out of the Arctic
to markets in Europe and NE Asia.

Maritime Traffic and Transportation Infrastructure along the NSR
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Background Information
The Northern Sea Route (NSR):
Since the early thirties the development of the NSR
as a transport route has been linked to the industrialization of Siberia in the Soviet era. The NSR was
an important part of the transport system along the
northern coast of the Soviet Union, which included
inland waterways and the Trans-Siberian Railway.
Shipping volumes on the NSR increased and peaked
in 1987 (6.6 million tons) but declined sharply with
the dissolution of the Soviet Union (about 1.7
million in 1996). The route was opened to

non-Russian flagged ships in 1991. Transport volumes on the NSR started to increase again in 2010
due to increasingly favourable sea ice conditions
as a result of global warming and reached 7.5
million tons in 2016, 10.7 million tons in 2017 and
20.1 million tons in 2018. Russian government officials predict cargo volumes on the NSR as high as
80 million tons per year by 2024.

Total Cargo Volumes in Tons x 1000

Figure 1. Total cargo shipped on the NSR during 1933 - 2018 (x 1000 tons).
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Data source: Northern Sea Route Administration and Rosatomflot.

Significance of the NSR:
Maritime transport via the NSR is the only delivery
route for natural resources originating in the remote
Arctic regions where there are no pipelines, roadways or railway infrastructure. Cargoes for export
from the Arctic will remain the driving force for the
development of shipping on the NSR. In the future,
oil, gas (LNG), coal, various ores and minerals, fish
and timber products will continue to be the main
cargos to be transported from the Russian Arctic to
markets in NE Europe and NE Asia. The transport of

general cargo and construction materials for largescale Arctic port and energy projects (e.g. the Port
of Sabetta and the Yamal LNG in the Ob Bay) is also
significant, likewise transport of goods and supplies
between Arctic ports. Additionally, cruise tourism is
likely to increase in the coming years, particularly on
the Barents Sea, the White Sea and the Pechora Sea.
Maritime transport along the NSR will change the
Eurasian Arctic from having a distance disadvantage

8

Business Index North

to having a transport advantage to the fast-growing markets in NE Asia. Future Arctic development
will be dependent on efficient and innovative Arctic
logistics – largely based on maritime transportation.
This implies that Arctic development in general is
heavily dependent on the development of the NSR
as a reliable transport and trade route. In this capacity the NSR could act as a catalyst for value-creation
and innovative industrial development throughout
the Eurasian Arctic area.

ice-strengthened vessels, winterization of vessels
during the winter months, the need for special crew
training to operate vessels under harsh Arctic conditions and the remoteness from developed areas.
Transit Sailings between Europe and Asia
via the NSR:
The main advantage of using the NSR as a transit route (sailing through both the western and
eastern borders of the NSR) is the reduction in the
transport distance (30-50%) and sailing time (14-20
days) between ports in Northern Scandinavia/NW
Europe and NE Asia compared to the traditional
southern route through the Suez Canal. This can
lead to substantial cost savings during the summer-autumn season (July-November) when sea-ice
conditions are most favourable on the NSR. This
advantage depends on the location of the departure
and receiving ports. The more ports are located to
the north the greater the distance advantage of the
NSR. Besides the reduction in sailing distance, the
existence of an additional transport route is also
important.

Opportunities and Challenges:
This development is now more realistic than before
due to the reduction in sea-ice (in both areal extent
and thickness), particularly during the five months
of the summer-to-autumn navigational season
(July-November), technological developments (high
ice-class vessels and innovative icebreaking technologies) and interest on the part of Russia and other
Arctic States as well as from countries in NE Asia.
However, several challenges remain, not least the
presence of sea-ice cover along the entire route
during the remaining months of the year and generally difficult ice conditions in the eastern part of
the NSR. Other considerations include the need for

Figure 2. Transit cargo via the NSR in 2010 - 2018 (x 1000 tons).
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Transit sailings on the NSR during the summer-autumn season increased between 2010 and 2013
from 0.1 million tons in 2010 to 1.35 million tons in
2013 but fell sharply in 2014 to 0.24 million tons.
Subsequent transit cargo figures for 2015 were 0.04
million tons, 0.21 million tons in 2016, 0.19 million
tons in 2017 and 0.49 million tons in 2018. This
decline in transits coincided with a sharp drop in
the price of bunker fuel on the world market in 2014;
a general economic downturn and unfavourable
freight rates; geopolitical tensions and EU-USA sanctions against Russia (during the Ukrainian crisis and
the situation with Crimea); and limited icebreaker
assistance to escort transiting vessels. The last point
was due to Russia’s increased focus on the development of new port infrastructure at Sabetta Port on
the Ob Bay and new energy projects at Yamal LNG
and Arctic Gate Oil Terminal, requiring year-round
assistance from Russia’s own icebreakers. These
events made transit shipping between NE Asia and
NW Europe via the NSR less attractive as savings in
fuel costs compared to the Suez Route became less
significant due the large drop in the price of bunker
fuel, exacerbated by diminishing price differences for
commodities between Asian and Western markets.
A total of 27 transit voyages were made on the NSR
in 2018. Of the total 16 were international transits
between two non-Russian ports, which is the highest number ever. The most active shipper was the
Chinese shipping company COSCO with 8 international transits. Also in 2018 the first container ship
Venta Maersk made international transit on the NSR,
between Busan, South Korea, and Bremerhaven in
Germany.
However, the NSR is no alternative to the Suez Route
and will not significantly affect the existing schemes
of general cargo delivery via traditional routes, with
16,833 vessels passing through the Suez Canal in
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2016 transporting 974 million tons of cargo. Rather,
the NSR’s future significance lies in its role as a transport corridor along the Eurasian Arctic Coast and
between the Eurasian Arctic and port destinations
and markets in the Atlantic and Pacific.
Future Prospects:
For the NSR to realise its full potential, also as a
transit route, a number of changes need to take
place in the coming years and decades to improve
the route’s overall safety, reliability, services and
attractiveness for ship owners and cargo owners.
Further development of essential transportation
and logistics infrastructure is needed, including
more icebreakers to assist vessels; a fleet of specialized high ice-class Arctic shuttles; improved
search and rescue capacity; oil spill preparedness
and response; environmental protection measures;
communication systems, hydrographic surveying
and navigational aids; and better forecasting of seaice conditions. These measures together with the
modernization of Russian Arctic ports will take time
and require large investments.
Continued utilization of Arctic resources through
new Arctic energy and mining projects is seen as
a prerequisite for future investments in the maritime transport and logistics infrastructure needed
along the NSR, at least in the short to medium-term.
Likewise important and requiring still further investments is the intermodal connectivity between the
NSR and other modes of transport, namely river
transport, railways, roadways and aviation facilities.
China is keen to secure its interests in future Eurasian Arctic economic development and to diversify
its transportation options to Europe by taking an
active role in infrastructure development on the NSR
through its Belt & Road Initiative. The same applies
to South Korea and Japan.
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Major findings
Figure 3a. Shipping lanes of vessels on the Northern Sea Route in 2018 mapped from satellite Automatic
Identification System (AIS) data.

This map is made by Centre for High North Logistics at Nord University, do not copy without permission.

A total of 227 vessels were operating on the NSR
in 2018, making 2,022 separate voyages. Most of
the shipping activity is during the summer-autumn
season (July-November). Systematic year-round
shipping only took place on the Kara Sea. Only

very limited shipping activity took place during the
winter-spring season (January-June + December)
in the eastern part of the NSR (Laptev Sea and East
Siberian Sea).

Maritime Traffic and Transportation Infrastructure along the NSR
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Figure 3b. Shipping lanes of vessels in the SW part of the Kara Sea in 2018 mapped from satellite AIS data.
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This map is made by Centre for High North Logistics at Nord University, do not copy without permission.

The three busiest areas of navigation within the
NSR are Sabetta Port, the Arctic Gate Terminal at
Cape Kamenniy on the Ob Bay, and the Port of
Dudinka on the Yenisey River. Shipping between
these three locations and the ports of Murmansk

and Archangelsk stood out as the main traffic
routes. Transshipment of LNG from the Port of
Sabetta (Yamal LNG Plant) also started in 2018 near
Honningsvåg off the coast of northern Norway.
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YAMAL LNG is an integrated project
encompassing natural gas production,
liquefaction and shipping.
Sabetta on the eastern coast of Yamal
Peninsula is the home base of the
project. Development of the Yamal
LNG infrastructure and shipping of LNG
has become one of the key drivers for
the Northern Sea Route.

Maritime Traffic and Transportation Infrastructure along the NSR

Yamal LNG plant.
Photo: Novatek
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Infrastructure map 1: Overview of shipping lanes and transport infrastructure along the NSR

Maritime Traffic and Transportation Infrastructure along the NSR
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The map shows the location of Arctic ports and terminals,
roadways, railways and inland waterways as well as the area of
main icebreaker support on the NSR. The map clearly shows
that existing transport infrastructure is mainly located in the
western part of the NSR and in the BIN area (Northern Scandinavia and NW Russia). Several Russian ports along the NSR are
serviced by Murmansk and Arkhangelsk each year with food,
fuel and other supplies during the summer-autumn season
(“northern deliveries”).

The map shows the location of main industrial sites dependent on
maritime transportation, and location of natural resources and mines. The
most intense shipping activity along the Eurasian Arctic coast occurs on the
Barents Sea and Norwegian Sea. Similarly, the most sophisticated transport and logistics infrastructure and support services, including emergency
services, are located in this area. The main transshipment and service hubs
for the NSR are also located here – Murmansk and Arkhangelsk in NW Russia
and Kirkenes and Honningsvåg in North Norway.

Infrastructure map 2:
Shipping lanes, ports and terminals and other
transport infrastructure in the Barents Sea.
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Infrastructure map 3:
Shipping lanes, ports and terminals and other transport
infrastructure on the Kara Sea.
The map shows the location of main industrial sites dependent on maritime transportation,
and the locations of natural resources and mines. Over the last few years a major transport infrastructure system has been built-up in the Ob Bay of the Kara Sea, transporting
year-round both LNG and crude oil in high ice-class (Arc7) vessels. The new infrastructure
includes the Port of Sabetta on the eastern coast of the Yamal Peninsula and the Arctic
Gate Oil Terminal at Cape Kamenniy. In addition, year-round transport of nickel and other
non-ferrous metals has been taking place from the Port of Dudinka on the Yenisey River
since 1978-79.
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Infrastructure map 4: Shipping lanes, ports and terminals and other transport infrastructure on the Laptev,
East Siberian, and Chukchi Seas.

Maritime Traffic and Transportation Infrastructure along the NSR

The map shows the location of
main industrial sites dependent
on maritime transportation
and the locations of natural
resources and mines. As is
apparent, transport infrastructure is here largely lacking, with
no roads and railways and limited capacity ports in Khatanga,
Tiksi and Pevek. The Siberian
Rivers Lena, Yana, Indigirka
and Kolyma provide transport
options between more southern locations in Siberia and the
NSR, but only for three months
of the year in summer, before
they freeze over.
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Figure 4: Types of vessels and number of voyages for
each vessel type on the NSR in 2017 and 2018.
A total of 283 vessels were operating on the NSR in 2017,
making 1,908 separate voyages. The number of vessels
declined in 2018 to 227, but the number of voyages
increased to 2022. The most common vessel types are
general cargo vessels and oil tankers.
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Figure 5: Ice-classes of vessels on the NSR 2016-2018.
The most common ice-class in vessels on the NSR in
2016-2018 was Arc4 (Russian Maritime Register of Shipping). Vessels with weak ice-reinforcement, or ICE 1-3
and vessels with no ice-reinforcement operated only
during the summer-autumn navigational season on the
NSR (July-November).
Ice-classes and number of vessels on the NSR 2016-2018

Number of Vessels

100
90
80

2016

70
60

2017

2018

50
40
30
20
10
er
6
eb
re
ak
er
Ic
7
eb
re
ak
er
Ic
8
eb
re
ak
er
9

8
Ar
c

Ic

6

7
Ar
c

Ar
c

5
Ar
c

3

4
Ar
c

e
Ic

1

2
e
Ic

e
Ic

eb
re
ak

Ic

No

ice

cl

as
s

0

Maritime Traffic and Transportation Infrastructure along the NSR

Figures 6: Most frequent departure ports and numbers
of voyages from each port in 2016 and 2018.
As already shown in Figure 3b the most frequent departure ports for shipping on the NSR in 2018 were the ports
of Murmansk, Sabetta, Arkhangelsk and Dudinka, together
with the Arctic Gate Oil Terminal at Cape Kamenniy on
the Ob Bay.

Figure 7: Number of voyages per month on the NSR
2016-2018.
The number of voyages peaks in the month of
September, which usually has the most favourable ice
conditions. Shipping during the winter-spring season
(7 months; January-June + December) is only taking place
in the SW part of the Kara Sea.
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Figure 8: Average voyage speeds of the oil tanker
Shturman Albanov in 2018.
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The duration of a voyage and a vessel’s average speed
through the NSR depend on a number of variables
including sea-ice conditions, the actual sailing distances,
the vessel’s engine power, ice-class, visibility, wind
strength and wind direction and possible waiting time
for icebreaker assistance. The figure shows the average
speed of 21 voyages of the new ice-class Arc7 oil tanker
Shturman Albanov (44,354 gross tonnage) sailing
between the Arctic Gate Oil Terminal at Cape Kamenniy
on the Ob Bay of the Kara Sea and the Port of Murmansk.

Start Date of Voyage

Ice on the Kara Sea
Photo: Antonina Tsvetkova
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Implications for the BIN area and for
Euro-Arctic regional development
Increased commercial traffic on the NSR eastward
and westward could boost regional socio-economic
development in the BIN area (Northern Scandinavia
and NW Russia):
• The NSR offers shipping companies and cargo
owners the shortest trade route for imports/exports
between the BIN area and the North Pacific market
(USA, China, Japan and South Korea). The proposed
new rail connection between Rovaniemi in Finnish
Lapland and the port of Kirkenes in northern Norway
would further strengthen those trade routes. The
same applies to a proposed rail connection between
Arkhangelsk and the southern Urals.
• The NSR offers natural resource industries in the
BIN area (oil, LNG, minerals, forestry products and
fisheries) the shortest route to transport raw materials or processed natural products to the rapidly
growing Asian market. Arctic cruise tourism also
has future growth potential.
• The ice-free deep-water ports in northern Norway
(e.g. Kirkenes) and Murmansk on the Kola Peninsula
are in a strategic location to serve as storage and
transshipment hubs for various cargoes being transported along the NSR and as a location of logistics
support industries. These ports lie at the western
gateway of the NSR, midway between the Bering
Strait in the North Pacific Ocean and Gibraltar at
the entrance to the Mediterranean Sea.

• The shipbuilding and offshore resource extraction
industries in the BIN area could further benefit
from specializing in the design and construction
of innovative and energy-efficient ice-class vessels, icebreaking technologies, mining and offshore
equipment and platforms for Arctic operations,
including vessel repairs and logistics services.
• Information on ship traffic and traffic density in
the Arctic and assessment of current transportation
infrastructure and projected future transport infrastructure needs are important for the BIN area, and
of significance to local and global businesses, policy-makers and other stakeholders. Ship traffic data
is, for example, important in assessing search and
rescue needs and emergency services in the Arctic,
the environmental impacts of Arctic shipping and
for assessing future needs for navigational aids and
for maritime support infrastructure development.
• Actors in the BIN area are in an ideal position to shape the future development of the
NSR. This includes private and public investments in new transportation and logistics
infrastructure with a focus on innovative, environmentally-friendly and cost-effective logistics
solutions.
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Murmansk, base of Rosatomflot. Photo: Valery Vasilevsky
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The ice-free deep-water ports in
northern Norway (e.g. Kirkenes) and
Murmansk on the Kola Peninsula are in
a strategic location to serve as storage
and transshipment hubs for various
cargoes being transported along the
NSR and as a location of logistics support industries.

Maritime Traffic and Transportation Infrastructure along the NSR
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Business Index North (BIN) is a project that contributes to sustainable development and value creation in the Arctic. The overall
goal is to set up a recurring, knowledge-based, systematic information tool for stakeholders. This report is a part of the third issue
of the “Business Index North” analytical report that focuses on
the BIN area, including northern regions of Norway (Finnmark,
Troms, Nordland), Sweden (Norrbotten and Västerbotten), Finland
(Lapland, Northern Ostrobothnia and Kainuu), and North-West
Russia (Murmansk Region, Arkhangelsk Region, and Nenets
Autonomous Okrug). The main implementing partner is the High
North Center for Business and Governance at Nord University
Business School. Nordland County Council and The Norwegian
Ministry of Foreign Affairs provide basic funding for the BIN project.

www.businessindexnorth.com
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