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Management review

Arctic routes are becoming more and more popular for merchant voyages due to the melting of the
ice cap as a consequence of global warming. Also new routes are getting available for merchant
vessels. But most of these routes can only be used in summer, because the temperatures in winter
can get as low as -40 degrees Celsius and the ice returns in that season.
The future of the Arctic is unsure. It has been predicted that the icecap will continue to melt, but
there are many who doubt this. The future of the area can be of great importance to those who
benefit from shipping.
The greatest advantages of travelling over the Arctic are the distance and time reduction, that lead to
a significant cost reduction of a voyage, in comparison to using conventional routes that lead
through the panama canal or Suez canal, mostly because less fuel is consumed.
However, there are also challenges for cargo vessels in the Arctic. Sailing in ice is risky, even more
bigger cargo vessels. The risk of maritime pollution caused by cargo vessels using Arctic routes can
not be overlooked. Furthermore, the facilities for vessels in the Arctic area are often found to be
insufficient.
In this research the benefits, challenges and possible solutions to those challenges are looked at. The
research partly consist of desk research, which involved studying existing information on the
subject, and gathering new information by interviewing experts on the subject of Arctic routes as a
field research.
The research is structured into 4 sub questions, with multiple aspects underlying. There has been
differentiated between existing and future Arctic routes, and between advantages and disadvantages
of using these routes. This has been done to answer the main question: How can the costs of
transportation by vessel be reduced by using Arctic routes? The objective was to reduce the costs of
transportation by vessel by using Arctic routes, so that the port of Rotterdam will benefit from it.
During the research, four main Arctic routes have been found to exist now or in the future. It has
been concluded that the cost of transportation by vessel can be reduced by using Arctic routes,
mainly due to distance and time reduction that causes a reduction in the cost of a voyage.
However there are still challenges and risks of sailing through the Arctic to consider. Grounded on
the findings in this research, it is recommended that more research be done into improving facilities,
and into rules and regulations that could reduce the risks of the use of Arctic routes by cargo vessels.
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Preface

This research group consists of four group members: Enid Stoel, Sebastiaan Mermans and Kevin
Heemskerk. We are studying to become Maritime Officers. This research is a part of our education
in order to learn about doing research, and to learn about the subject chosen by the students.
We chose the subject of our research on the first day of the new school year 2015-2016, out of a
selection made by our teachers. The reason why we chose this subject was because it seemed the
most interesting subject to all of us. The subject is our subject for project 2 and is made for the
Symposium of 2016.

Our supervisor is Mr Van Kluijven. There have been a few problems why the final report is delayed,
but thanks to Mr Van Kluijven, we got back on track completely.
To make it more easy to time to the project individually we made a division of tasks; Enid is the
editor of the group and also had tasks of our desk research, while other members of the project
group did their tasks of the desk research and sent them over to Enid.
Rotterdam, 28 november 2015
Project Groep 1
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Backgrounds

The Arctic is becoming more and more popular with merchant vessels, because of the melting ice
which makes new routes available. To give an indication of the temperatures in the Arctic, the
average temperature can be as low as 40 degrees Celsius below zero in winter season. Therefore the
Arctic is largely covered by sea ice in the winter season. Most of the year, the extend of the ice is to
great to consider using routes through the Arctic for cargo vessels. This is only possible in the short
Arctic summer.
The future however is uncertain. The icecap might melt further, as expected by many scientist, or it
might not. Also the rate at which it might melt is uncertain. Many people speculate on the subject
however, because of the great advantages the use of Arctic routes could have.
Because the North Pole is only ice and no land, there are new possibilities for a faster and shorter
voyage for the merchant vessels, due to the melting of the icecap. If vessels do not choose the
conventional routes that go through the Suez Canal or the Panama Canal, up to $300,000 could be
saved on only fuel!
If the Arctic opens for the rest of the year there will be a possibility for the costs of the fuel in the
vessels for the whole year. But it has to be researched how the situation in different seasons in the
Arctic will develop into the future.
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Introduction

Problem description

To go from Rotterdam to for example Yokohama or San Francisco, cargo ships now travel a long
distance. Mostly making use of the Suez canal and the Panama canal. This costs a lot of time and
money. The cost of fuel is the biggest cost of all, but also the time a voyage takes could be reduced,
and that would also reduce cost, because a ship could make more voyages in the same amount of
time.
To save time and fuel, it is possible to decrease the distance between ports by going through the
Arctic area. However, a lot of difficulties have to be overcome.

The newly available Arctic routes as well as the existing Arctic routes are poorly charted or not
charted at all. This poses a navigational challenge together with moving ice in the Arctic region.

Facilities are rare in the Arctic. There are not a lot of ports of refuge available, and pilots or
icebreakers may not be easily available. Even permissions have to be obtained through official
channels, which could take up some time. To be granted a permission, one has to comply with a lot
of regulations. This makes travelling via the Arctic less attractive.
Ice sailing is difficult and risky. Delays can easily occur, due to ice or weather circumstances for
example. It is very costly when a ship does not make his ETA.. This makes it necessary to be extra
careful when using Arctic routes.

Also communication and SAR possibilities are not as good as they are on the more southern oceans.
Inmarsat is not available, so only cospas-sarsat could be used. This does not always allow for quick
communication. Search and Rescue may not be able to respond quickly in remote areas. This makes
the already risky arctic area even less safe.
However, if cost of transportation by vessel can be reduced, it would make the transportation of
cargo over sea more affordable, and therefore probable more popular. The Port of Rotterdam could
benefit from this by offering its services as a transhipment port to even more clients.

Problem definition

Costs of transportation by vessels via the conventional routes are too high.
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Project Assignment
Main Question:
How can the costs of transportation by vessel be reduced by using Arctic routes?
Objective:
Reducing the costs of transportation by vessel by using Arctic routes, so that the port of Rotterdam
will benefit from it.
Sub questions:
 Which Arctic routes are available now?
o What are the advantages of the now existing Arctic routes?
Aspects:
 Distance reduction (=time saving)
 Fuel saving
 Facilities
 Pilots
 Port of refuge
 Icebreakers
 Less traffic on the old conventional routes from R to Y or SF
 More potential clients for the Port of Rotterdam
o What are the disadvantages of the now existing Arctic routes?
Aspects:
 Communication
 SAR
 Navigation
 Ice
 Unreliable ETA
 Applying for a permission
 Paying for a permission
 What alternative Arctic routes are, or will be available?
o What are the advantages of new/alternative Arctic routes?
Aspects:
 Prognosis on melting of the icecap
 Distance reduction
 Fuel saving
 Less traffic at the old conventional routes from R to Y or SF
 More potential clients for the Port of Rotterdam
o What are the disadvantages of new/alternative Arctic routes?
Aspects:
 Communication
 SAR
 Facilities (lack of?)
 Navigation
 Ice
 Unreliable ETA
Based on further orientation during desk the desk research phase, aspects may be deleted or moved
to another sub question. New aspects could also still be discovered.
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Overview of Arctic routes
Arctic shipping routes are the maritime paths used by vessels to navigate through parts or the
entirety of the Arctic. (www.wikipedia.org)
Due to climate chance, the icecaps in the Arctic area seem to be
slowly thawing. Arctic sea ice grows through the winter each year
and melts through the summer, typically reaching its minimum extent
sometime in September. The extent can vary considerably from year
to year. Figure 1 compares the Arctic ice minimum extents from 2012
(top) and 1984 (bottom). In 1984 the sea ice extent was roughly the
average of the minimum from 1979 to 2000, and so was a typical
year. The minimum sea ice extent in 2012 was roughly half of that
average. Many scientists forecast ice-free summers in the Arctic in a
matter of decades, and if global greenhouse gas emissions continue
unabated, said the UN panel, "a nearly ice-free Arctic Ocean in
September before mid-century is likely." The Arctic ice however
remains unpredictable, and rebounded slightly in 2013, but long term
prediction by scientists still indicates a decline of Arctic ice. (NASA Figure 1: Arctic Ice Extend. Reprinted from:
http://earthobservatory.nasa.gov/IOTD/view.p
Earth Observatory, 2012)
hp?id=79256#
The decline of Arctic ice opens up new possible Arctic shipping routes and make the existing routes
more viable. The commercial opportunities of this has already attracted the interest of countries
with an Arctic coastline, such as the United States, Canada, Russia, Norway, and Denmark
(Greenland). The (new) Arctic shipping routes could during summer months rival or complement
the old conventional routes through the Suez-Canal or the Panama-Canal. Sailing through the Arctic
could significantly reduce time and costs compared to the conventional routes mentioned. This is of
great interest to many trading nations. (J. Masters, 2013)

Figure 2Dr. Jean-Paul Rodrigue Dept. of Global Studies &
Geography Hofstra University

There are four Arctic routes that are viable. Two of
those are already open and being used at this time.
These are the Northern Sea route (along the Russian
Arctic coast) and the Arctic bridge (from ChurchillCanada to Murmansk-Russia). Two other routes are
not yet navigable for cargo vessels. These are the
North-West Passage (along the Canadian Arctic coast)
which is expected to open up sometime between now
and within a few decades, and the Central Arctic
route/transpolar route (across the center of the Arctic
ocean) which will likely open up only in the more
distant future. Figure 2 shows an overview of these
routes on a map of the northern part of the earth. (J.
Roderique, 1998-2016)
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Existing arctic routes
Northern sea route

The Northern sea route is officially
defined by Russia as a shipping lane
from the Kara Sea to the Pacific Ocean,
specifically running along the Russian
Arctic coast from Kara Gates strait
between the Barents Sea and the Kara
Sea, along Siberia, to the Bering Strait. Figure 3: Map of the Northern Sea Route area http://www.fni.no/insrop/
This route was previously named the Northeast Passage, but is now more often known under its
Russian name - the Northern Sea Route. (https://en.wikipedia.org/wiki/Northern_Sea_Route)

Figure 4: http://www.nsra.ru/en/granici_smp/

ice free for two months a year.

The Northern Sea Route comprises all
routes from the Barents to the Chukchi Sea
and the Bering Strait suitable for shipping
and includes Arctic seas and part of the
Arctic Ocean limited by Russian economic
zone which stretches for 200 miles
northwards from the border northern
archipelagos and islands of the Russian
sector of Arctic. This area lies within the
blue lines in figure 4. (http://www.nsra.ru/)

The Northern sea route is at some parts only

The Northern sea route is within Russia's Exclusive Economic Zone. Ports in Northern Europe can
be reached by sailing though Kara Gates towards the West. Russia officially opened the NSR for
foreign ships in 1991, but the Northern Sea Route has so far not been utilized commercially to a
significant degree by non-Russian vessels, although The Northern Sea route has a big potential as
an alternative transit corridor between Europe and Asia. (“The Northern Sea Route as a Viable
Development”, 2012)

The Northern sea route was well-used during the
Soviet era. With the help of nuclear ice-breakers,
millions of tons of cargo were shipped along this
route. After the Soviet Union collapsed,
transport by this route plunged. In the year 2015,
however, the Russian Prime Minister Dmitry
Medvedev has signed an order for the
Figure 5: DYNAMIC OF CARGO VOLUME ON THE NSR OVER THE LAST 25
development of the Northern Sea Route through YEAR (TRANSIT AND DOMESTIC ) http://www.arctic-lio.com/nsr_transits
the Arctic. The aim is to increase capacity from the current 4 million to 80 million tons in the next
15 years. Figure 5 shows the amount of cargo per year transported over the past decades. (“Russian
PM orders plan to increase Northern Sea Route capacity by 20 times”, 2015)
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Permissions and icebreaker assistance can be obtained through the
NSRA (Northern Sea Route Administration). Nowadays, Russia has
an atomic icebreaker fleet consisting of 7 icebreakers that are used to
patrol the Northern Sea route, pilot (break ice for-, and guide for-)
other transit ships under contract through required route segments,
and assist with scientific expeditions. Russia's atomic icebreaker fleet
Figure 6: 50 let Pobedy – Russia’s Newest is under the direction of the state cooperation 'Rosatom Flot'. Figure 6
Nuclear Icebreaker (Severnash.ru)
is a photo of a Russian Icebreaker. Around 600 permits are issued
annually for shipping via the Northern Sea Route. (http://www.rosatomflot.ru/)
The future and viability of the Northern route will likely depend on several things such as the
unpredictable exten of the Arctic ice, Russia’s ability to perform infrastructure development and
maintenance within the route.

Arctic bridge

This route is a seasonal route that connects the
ports of Murmansk-Russia (or Narvik-Norway) to
Churchill-Canada, and is open for about four
months a year. The route is shown on a chartf in
figure 7. However, the Hudson bay is often
frozen over most of the remainder of the year,
making it an unreliable shipping route. As the
climate warms, it could become a more and more
viable route. The port of Murmansk is located on
the ice-free Koala Bay.

The Arctic Bridge route is an alternative route
between America and Asia or Europe. The Arctic
bridge route could be a useful link for the export
of grain from Canada to the European or Russian
markets.The port of Churchill is the northern
Figure 7: MAP Arctic Bridge http://www.statcan.gc.ca/pub/11-402terminal of the Hudson Bay Railway. Grain could x/2012000/chap/env/env01-eng.htm
be transported by railway to the port of Churchill, by ship via the Arctic bridge route to Murmansk,
and by railway to Europe or further into Russia using the Murmansk Railway.
(https://en.wikipedia.org/wiki/Arctic_Bridge)
In the late 1990s an understanding was reached between the Russian and Canadian authorities that
allows the usage of the arctic bridge route, mostly for the export of grain. The first inbound
shipment (of fertilizer) from Russia however, arrived in Churchill in 2007. Both public and private
parties from both countries now continue to endorse visions, strategies and plans to further develop
a divers two-way transport by this route. (SHARDA, 2013)

There is a lot going on on Greenland like mining, and cargo could be delivered to there too. Ports
are being constructed along the coast of Greenland. Routes along the coast of Greenland are
navigable year round for icebreaking (cargo)vessels.(W. Jolles, personal communication, 11 January,
2016)
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Future arctic routes
North-west Passage

The Northwest Passage is a route that connects the Atlantic and
the pacific ocean with each other. It could provide an alternative
to the Suez-Canal for shipping between Europe and Asia, or to the
panama canal when sailing from the U.S. west coast to east coast.
The route goes through the arctic ocean and follows several
possible routes by Arctic waterways that separate the Canadian
archipelago. (These waterways were renamed as 'the Canadian
Figure 8: Red lines are possible routes for
Northwest Passage in 2009 by the Canadian government.) Figure
traversing the Northwest Passage.
Geology.com/MapResources.
8 shows the route possible routes on a chart. Claims have been
made that the Northwest Passage is only 15 metres deep at some parts of some waterways, but that
has not been confirmed. (This would make the route less viable.) (H. King, n.d.)
Through relatively early maritime history, the potential economic
benefits of this shortcut from the Atlantic to the Pacific have been
appreciated, and searching for this route started already in the 1500s.
Many exploratory expeditions have been undertaken, some of which
revealed and charted part of the area, others stranded for long times or
disappeared and others continued by sledge. The route was finally
entirely discovered by Amundsen, who in the early 1900s was the first
to cross it entirely by sea. Figure 9 is a photo of Amundsen's ship.
Figure 9: Gjoa (Amundsen's Ship) At Nome, Alaska, in
1906 after the completion of the Northwest Passage
(courtesy Bancroft Library, University of California,
Berkeley)

The Northwest Passage has so far been
accessible nearly exclusively for exploration or research vessels. In
1957 three icebreaker vessels of the U.S. Coast were the first to cross
the Northwest Passage along a deep-draft route. In 1969, specially
reinforced supertanker traversed the Passage, accompanied by an
Figure 10: Scattered ice floes in Larsen icebreaker. This trip was to test if using the Northwest Passage could
Sound, in the Northwest Passage, in
be an alternative to building the Alaska Pipeline. It was determined that
October of 2006. Douglas Struck, The
Washington Post
it was not, and the Pipeline was built. Figure 10 illustrates conditions
that can be found on this route.

If the melting of the Arctic ice due to climate change continues, the Northwest Passage could
become better navigable, or even ice-free. Until now the passage has not been open regularly or on
a predictable basis, but because the more southern parts of the route have been reported to be open
in 2009, the route has been drawing more and more attention. How much ice remains in the short
summer however, remains unpredictable. Still, predictions are that the region will see more shipping
as the sea ice declines. (C. Mooney, 2015)
The Northwest Passage has been subject to an international dispute recently, which has not been
resolved until this time. Canada claims the route, as it goes through the Canadian Archipelago, and
would therefore be part of her internal waters. Other countries such as the U.S. and several
European countries maintain that it is an international water. They claim it is an international transit
passage and unencumbered passage is therefore allowed. (“The Northwest Passage Dispute”, 2012)
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Central Arctic route

The Central Arctic route, (also called trans arctic route, or trans
polar route)is the shortest possible link between the Atlantic
ocean with the Pacific ocean, that runs across the center of the
Arctic ocean. It passes close to the north pole. It might be a
future shipping lane. Figure 11 shows the route on a chart. The
easiest time to use this route would be in September, because the
ice extent is at the lowest then. (“Central Arctic route in use by
2015”, 2015)

Currently, the Central Arctic route is only accessible for heavyicebreakers. The ice-free conditions that would be necessary to Figure 11: http://library.arcticportal.org/1690/
be able to follow this route with cargo vessels have not been observed yet.

In Figure 12, findings after analyzing seven different climate model projections are shown. Two
different climate change scenarios are assumed: RCP 4.5 (medium-low radiative forcing) and RCP
8.5 (high radiative forcing). Two
different vessel classes: common
open water vessels, and PC6
vessels (Polar Class 6:
Summer/autumn operation in
medium first-year ice which may
include old ice inclusions) The
charts are of scenarios in average
September months in periods
2006-2015 and 2040-2059. It can
clearly be seen that this research
predicts that a larger number of
PC6 vessels will choose the
Central Arctic route by midcentury. Although these findings
are predictions, and not
certainties, they have important
economic, strategic,
environmental, and governance
value. (Laurence C. Smith and
Figure 12 Laurence C. Smith and Scott R. Stephenson, Department of Geography, University of
Scott R. Stephenson of the
California, Los Angeles
Department of Geography,
University of California, Los Angeles, 2013)
The Central Arctic route avoids most of the territorial waters that the Northern Sea route and the
North-west Passage cross. This could be an advantage.
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Distance reduction

The main reason for using the Arctic routes is the reduction of traveling distance. This saves both
time and fuel, which potentially could decrease shipping costs significantly between Europe, Asia,
Russia and America. But shipping companies might
stick to their old conventional routes because of the
reliability. (X. Japin, personal communication, 22
January, 2016)

Existing arctic routes
Northern sea route

The distances From Rotterdam to Yokohama, Shanghai
and Vancouver have been calculated. The results of his
calculations can be seen in Figure 14. The most
optimistic scenario is that of the route from Rotterdam to
By Albert Buixadé Farré http://www.maritimeYokohama by the Northern Sea route. The distance is
executive.com/features/arctic-promising-for-bulkroughly cut in half. (J. Rodrigue,1998-2016) Both routes shipping
are shown on a globe chart in figure 13. The Northern Sea route is the least impractical Arctic route,
and brings a huge distance reduction. (A.B. Farré)

Figure 14: Dr. Jean-Paul Rodrigue, Dept. of Global Studies & Geography , Hofstra University, New York, USA

Arctic bridge

Manitoba's minister of infrastructure and transportation in an article says: “A key element of the
bridge's ability to attract international freight traffic results from capitalizing on the time and cost
efficiencies associated with the notably shorter shipping distances between Murmansk and
Churchill, as compared to other North American ports. The distance from Murmansk to Churchill is
3,763 nautical miles, or 13 days, two hours, whereas the route from Murmansk to Thunder Bay is
5,030 nautical miles, or 17 days, 11 hours. Similar distance and time savings can be realized
between Churchill and Copenhagen and Algiers, making Manitoba's sea port the clear choice when
seeking a shorter shipping route.” (R. Lemieux, 2009)
The goal of those who promote more use of the Arctic bridge route is mostly to make more use of
the port of Churchill as an alternative for more southern North American ports. The cost of further
transportation by smaller vessels or transport over land to other American ports or directly to the
cargos final destination, should be kept in mind when trying to estimate cost reduction.
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Future arctic routes
North-West Passage

The North- West Passage has the
potential for distance reductions similar
to that of the Northern sea route. If both
routes were to be simultaneously open,
one could choose the one that passes the
closest to the ports of loading and
discharging. Figure 15 shows the
Northwest Passage and the Northern
Figure 15:
Sea Route compared to the current
http://www.discoveringthearctic.org.uk/1_northwest_northeast_passages.html
routes.

The CBC News wrote: “Despite the perils, the distances involved make the Northwest Passage
enticing. A trip from Tokyo to London would be about 23,000 kilometers if a ship went via the
Panama Canal. Going via the Mediterranean Sea and the Suez Canal shaves a bit off that, down to
21,000. That same trip via the Northwest Passage would only be 16,000 clicks — a 7,000-kilometer
shortcut. That’s two weeks of travel time, and potential money in the bank for any shipper that can
pull it off.” (P. Evans, 2012)

Central Arctic route

The Central Arctic route would be the shortest route of the Arctic routes, because it theoretically
goes in a straight line following a great circle. In practice however, ships have to maneuver around
ice, and take routes that are navigable.

“The Northeast and Northwest passages are often perceived as coastal sea lanes, whereas the
Transpolar Passage is assumed to be a mid-ocean route across the North Pole. This perception is
far from accurate. Due to the presence of sea ice, neither of these transportation passages can offer
ships a single set channel to follow. In practice, ships are forced to follow the channel that offers the
best ice and navigational conditions at any one time and place.“ (W. Østreng et al., 2013)
Because this route is not yet navigable for any cargo ships, and certainly not on a strait great circle
course, it seems rash to speculate on, or calculate exact distance reductions.
Many experts on Arctic routes do not believe that the central arctic route and its possible very
significant distance reduction will ever become reality. They believe this route is created in the
media and believe this route will not exist. Many are not convinced that the global warming will
persist. (W. Jolles, personal communication, 11 January, 2016) (B. Rassmussen, questionnaire,
January 2016)
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Potential cost Reduction

In this part of the research the reductions will be discussed. This is due to the fact that it’s all about
money savers. And the NSR will be a perfect money saver for merchant vessels.

Fuel and time reduction
Figure 14: Dr. Jean-Paul
Rodrigue, Dept. of Global
Studies & Geography , Hofstra
University, New York, USA

In the table are some distances from Rotterdam to some cities. Only Rotterdam to Yokohama will be
used here. The distance from Rotterdam to Yokohama can be reduced by 20,600 km - 8,500 km =
12,100 kilometres.
So this will be 12,100 / 1,852 = 6,530 miles. In days this will be 6,530 miles / 18 knots = 362.8
hours = 15 days of travelling time.

When a vessel with a capacity of 8000 TEUs and a speed of 18 knots the fuel consumption is about
75 tons (Fuel Consumption Graphic in the Annex) a day! In the above calculation is calculated that
the travelling time is 15 days less compared to the conventional route. This will be 75 x 15 = 1,125
tons of fuel! And in the annex there is a table with the latest fuel price for 380 cSt fuel in Rotterdam
and will show a price of $190 per ton. So $190 x 1,125 = $213,750 which could be saved on fuel
every voyage from Rotterdam to Yokohama and another $213,750 from Yokohama to Rotterdam!
Thereby, in those 15 days a new cargo could be loaded and probably discharged. So in the time
which has been saved, a second cargo could be transported. This possibility has been earned by
using the NSR.

So these are enormous amounts of fuel and time which could be saved by using the Northern Sea
Route. And this will be a big money saver for merchant vessels because they are not only saving
fuel but they can also add some more voyages with cargo.
Therefore this will be interesting for the port of
Rotterdam because they could also earn money on this
second voyage because vessels transport cargo faster and
vessels that will be back earlier which means more
money to be made for the Port of Rotterdam.
The North-West Passage also has these fuel and time
reduction advantages. But these will not be calculated.
The above calculation has given an idea of the savings
which could be made by using Arctic routes.
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So the effort to travel the Arctic could earn itself back in a short period of time. Because it’s saving
money and time!
However it has been said that it’s possible that the potential cost reduction will not be attractive
enough at the moment due to the low oil prices. Thereby, $300,000 is not that much for a vessel
ready for sea which costs for example $20,000,000 But for a vessel which costs $2,000,000 it’ll
be more attractive. (X. Japin, personal communication, 22 January, 2016)
Using Arctic routes may become more attractive if fuel cost would rise. (B Rasmussen,
questionnaire January 2016)

Other advantages of using the Arctic routes
Piracy

The first advantage of using the Arctic routes is that there is absolutely no piracy present. Which is
a huge advantage of the route to Yokohama via south Africa or the Mediterranean Sea. This will
mean that fewer ships and even none of them will be attacked by pirates so the crew, cargo and the
vessel will be more safe. This means that there are fewer Marine ships and guards needed to protect
the vessels from piracy, which will save the government a lot of money.
On the chart below, one can see the pirate attacks of 2015, sorted by severity. Although the most
attacks are located at the Indonesian archipelago, the areas close to the Suez canal and the Panama
canal are not free of danger.

IMB Piracy & Armed Robbery Map 2015, retreived from https://icc-ccs.org/piracyreporting-centre/live-piracy-map
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Less congestion on conventional routes

Another huge advantage is that fewer ships will use the Suez and Panama Canal. This will cause
less congestion and means more efficiency for both ships and the canals. When there is less
congestion in the canals the ETA of the ships will be achieved much better, which will cause less
port congestion. This will also safe the authorities and companies a lot of money.
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Facilities in the Arctic
Sailing via the Northern Sea Route water area requires the assistance of an Ice-pilot and there are a
number of rules a vessel should know.
Ice pilotage of vessels is to prevent accidents at sea and ensure safe navigation. Ice pilotage is also
to protect the marine environment in the Northern Sea Route water area.

Regulations

These regulations are written in the MSC clause 51 item 5.
This clause of the MSC is for vessels in the Northern sea route water area and is determined in
accordance with the legislation of the Russian Federation.
Russian Federation and the MSC clause 51 item 5 are on natural monopolies taking into account
ship’s capacity, ice-class, the distance of pilotage, and the navigation period.

Ice pilotage

The ice pilot shall give recommendations to the captain of the vessel.
Examples of recommendations which an ice pilot can give to the captain of a vessel are:
• Assessment of ice conditions and possibility of safe navigation for the vessel in the current
conditions;
• Ways to fulfil instructions received from the icebreaker performing icebreaker support.
The following technical materials and equipment an ice pilot must have at his disposal, to can
perform ice pilotage are:
Sea navigation charts, warm special clothing, the ability to use the vessels communication
equipment, the use of all equipment and auxiliary devices of the vessel, etc.

Before the commencement of ice pilotage, the ice pilot is obliged to:
Be able to show the vessel’s captain a certificate on arrival aboard of the vessel;
The ice pilot must have a plan of every voyage through the arctic;
A plan to participate in an ice convoy or to follow an ice breaker;
A document with the acknowledgment of the vessel’s captain.

When the ice pilot comes on board the receipt is handed over to the vessel’s captain, to fill in the
information of the vessel.
This information is for example: the name of the vessel, the IMO number of the vessel, the owner of
the vessel, etc (Arctic-lio).
When the ice pilot is on board of the vessel, he shall give the vessels captain the receipt to fill in the
information of the vessel.
This information is for example: the name of the vessel, the IMO number of the vessel, the owner of
the vessel,etc.
http://www.arctic-lio.com
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Ports of refuge

In maritime areas with bad weather , deepwater ports and the services which are available are
relatively close to worldwide maritime shipping and are mostly seen as normal. The situation in the
Arctic is completely different. Deepwater ports, adequate port reception facilities for ship-generated
waste, marine salvage and towing services are almost not available.
There are a few deepwater ports in Russia or American waters near the Bering Strait.

The nearest U.S. port with deep water is Dutch Harbour in the southern Bering Sea. On the Russian
Federation side, the nearest deepwater port is Provideniya. Other Russian ports near the Bering
Strait that are closed to foreign ships are Egvekinot, Anadyr and Beringovsky.
This situation differs with the region between the Atlantic and Arctic oceans, where there are many
Icelandic, Norwegian and Russian deepwater ports. There are a few of deepwater ports along the
west coast of Greenland. In the Arctic, there are hardly any deepwater ports along the North Slope
of Alaska or the entire Canadian eland groups, Canada has one relatively deepwater port in
Tuktoyaktuk, but it suffers from a shallow approach channel and a high degree of in-fill silting.
The port is situated in the delta of the Mackenzie River.
But what also should be said is that Resolute Bay is limited in port facilities, in the middle of the
eland group, which acts as a central point of transportation. Resolute Bay can only handle vessels
with a draft of 5 meters and the port uses a sunken vessel as a dock. Vessels of deeper draft must
anchor in an open roadstead.
In Hudson Bay, the Port of Churchill is Canada’s only northern deepwater seaport with well
sheltered, vessels can berth along their side. The port provides access via rail, to the interior of
Canada and North America in general. The Port is growing and offers four berths for the loading
and discharging of tanker vessels and general cargo. The Port can efficiently load Panamax size
vessels. The use of the Port of Churchill eliminates time-consuming navigation, additional handling
and high-cost transportation through the Great Lakes and St. Lawrence Seaway. The current
shipping season runs from half-July to the beginning of November. But with the use of icebreakers
the sipping season can be longer
The northern coast of the Russian Federation has a number of deepwater ports that have been
supported by the arctic authority and the Russian fleet of icebreakers for several years. Murmansk is
the largest deepwater port north of the Arctic Circle. Murmansk is also ice-free throughout the year.
Murmansk also provides access to northern European and Asian industrial centres. Russian Arctic
ports in the Barents Sea, including Murmansk, have expanded significantly as offshore oil and ore
production have increased in the region. Since 2004, more than €4.4 billion have been invested in
improving Murmansk’s deepwater port facilities to include new oil, coal and container terminals as
well as expanded rail lines. Murmansk port capacities are projected to increase to an annual 28.5
million tonnes by 2010 and 52 million tonnes by 2020. Other Russian Arctic ports along the
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Northern Sea Route include Pevek, Tiksi, Igarka, Dudinka, Dikson, Vitino, Arkhangelsk and Novy.
These ports are well situated and very well supported by the Russian icebreaker fleet.
In the picture below is to see where these ports are situated (Arctis-search, 2015).

http://www.arctis-search.com
It is believed that the facilities in the Arctic are unsatisfactory at the moment. It is important to have
good emergency, communication and medical facilities. But risks in the Arctic could also be
reduced by better rules and regulations. It might be better to decrease the chance of an accident as to
improving the SAR facilities. They could be improved for example by better rules and regulations
according to him.
It might be necessary to make more promotion of the Arctic to make them more attractive. It is
important to involve all the stakeholders, including the locals in this. Developing infrastructure is
important in this, because the local inhabitants of arctic regions could benefit from this. For
example by the jobs it could offer. When more facilities would exist in the Arctic region, this would
make the route more attractive for vessels to make use of. If locals benefit from and support the
development of facilities and infrastructure, they are more likely to be realized.
The necessity of having ports along routes where big cargo vessels can enter is questioned. Vessels
that use Arctic routes are of a good construction and well equipped. They might not need a port. A
fjord might provide enough shelter to allow possible repairs.
(W. Jolles, personal communication, 11 January, 2016)
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Search and rescue

SAR operations and oil spill response on the tracks of the Northern Sea Route (NSR) are organized
by the Ministry of transport of the Russian Federation through the marine operations Headquarters.
There are several Marine operations Headquarters:
In the Eastern part of the Arctic –>Far Eastern Shipping Company
In the Western part of the Arctic –>Federal State Unitary Enterprise "Atomflot".
The interaction of SAR operations and oil spill response is organized by MRCC (Marine Rescue
Co-ordination Centre) Murmansk and MRCC Dikson in their SAR areas.
MRCC Murmansk – Western part
MRCC Dikson – Eastern part
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SAR point-based assets and oil spill response equipment.

In order to strengthen the readiness in an emergency situation, as well as to compensate for the risks
of possible oil spills it is planned to increase manpower and resources - the creation of four pointbased rescue assets and oil spill response equipment. These points will be located in the ports
Dikson, Tiksi, as well as in the ports Pevek and Provideniya.

Diving and oil spill response equipment was purchased for the advanced base points (hereinafter ABP) in Port Dickson, Tiksi, Pevek. The supplied equipment is placed in the warehouses of the
Northern and Baltic Sea branches of FSUE "Baltic BASU". In February 2013 was completed the
delivery of containerized diving systems (CDS-L) to be placed on ice-breakers.
With the opening of the summer navigation season 2013 on the waters of the NSR diving and oil
spill response equipment will be delivered to the advanced base points and placed on ice-breakers.
In due time will be arranged SAR support.
Since 2013 it is planned to equip icebreakers, performing tasks on the NSR water area, with staff
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diving property and equipment as well as equipment for containment and oil spill response.
For the further research it has to be clear which satellite communication and bands are available.
There is now COSPAS-SARSAT but not constantly because of the time the satellite is traveling
over the pole.
(http://www.arctic-lio.com/nsr_searchandrescue)
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Ice breakers

An icebreaker is built for use in waters covered with ice. This study searches for alternative routes
in the Arctic. These routes can be used for shipping cargo. Shipping cargo via the Arctic will reduce
the emissions, this is because of a shorter voyage. Another big advantage is that shipping via the
Arctic is less costly, because the voyage is much shorter. But the problem is that a normal cargo
vessel cannot cross the Arctic. The ice will damage the hull of the ship. That is why a normal cargo
vessel has to cross the Arctic with an icebreaker in front of the cargo vessel, this is called a convoy.
Building an icebreaker that can hold cargo, is also a way to cross the Arctic.
Sailing in convoy.

In the picture below one can see an icebreaker in front of a normal cargo vessel. The idea is that the
icebreaker breaks the ice and is making the path clear for the cargo vessel.
It is possible that the two vessels are connected to each other, the icebreaker will use the power
from itself and from the cargo vessel to break through the ice, like the picture below.
A convoy: consists of an icebreaker in front followed by one or two ships maybe more. The convoy
is always closed by an ice breaker. Convoys are a common operation mode in the Russian Arctic.
Normally the cargo vessel is not towed by the icebreaker, icebreakers can perform better when is
operating alone.
Icebreakers only tow, if the following vessels cannot make it on their own. First they will tow with a
longer towing line. But in very difficult conditions the towing will be done in a close distance.

Retreived from:
http://barentsobserver.com/sites/barentsobserver.com/files/styles/gallery_image/public/lk60_rosato
mflot_02.jpg?itok=1Iamc1LO
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In the above picture the aft of the icebreaker has the similar shape as the bow of a cargo vessel. A
cargo vessel can put the bow of the vessel in this space. In that formation the icebreaker and cargo
vessel can combine each other’s power to break the ice
Icebreaker maintenance is the same as a normal vessel. The icebreakers are designed for normal
docking interval specified by the classification societies.
The paint that is used on the hull of an icebreaker is not standard. The decision of what kind of paint
goes on the hull of an icebreaker is up to the ship owner and the shipyard. There are many factors
that are influencing the decision of the kind of paint.
-

Frictional properties.
Price of the paint.
How well the paint can withstand the ice abrasion.
How well the paint can withstand the yielding of the steel plate.
Etc.

In the arctic icebreakers have to deal with different types of ice. The two most dangerous types of
ice are growlers and compressive ice. From hull integrity point of view growlers are the most
dangerous and from logistics point of view compressive ice is very dangerous.
Designing of an icebreaker.

One of the largest icebreaker design companies at this moment is Aker Arctic.
The aspects where Aker Arctic mostly looks at is designing a cargo vessel reinforced against ice.
First the main dimensions and propulsion, then hull from and propulsion, the GA, the engine room
and winterization is taken into account already in early phase as increased weight and GA –phase.
Aker Arctic does not design a regular sea-going vessel, but a vessel that is capable of operating in
cold ice areas. Most of the vessels that Aker Arctic designs are intended for operation in the Russian
Arctic and in the Baltic Sea. Some are used in the Antarctic and in the US / Canadian side and seven
vessels are in the Caspian Sea.
The differences between a normal cargo vessel and an icebreaker (cargo vessel) are that an
icebreaker or an ice strengthened vessel are more expensive to build, more expensive to operate due
to the increased steel weight (less dwt), higher propulsion power and more difficult to design and
construct.
It is also possible to refit an existing normal cargo vessel to become worthy of travelling through
the Arctic areas without the assistance of an icebreaker. But that would be very expensive and
therefore not necessarily economical.
This information has been acquired through a questionnaire in January 2016 with Mr Arto Uuskallio,
who works for Aker Arctic.
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Icebreaker cargo vessel

Another way to cross the arctic is to build an icebreaker that can hold cargo, like in the picture
below. This will save the shipping company a lot of money: Because there is no need to rent an
icebreaker that will clear the way, like in a convoy.
In the picture below is an example of icebreaker that can hold cargo.

The first cargo icebreaker was constructed by Aker Arctic Technology Inc – The Ice Technology
Partner.

(http://akerarctic.fi/)

(ABB Marine Technology Opens New Super Seaway, 2010)
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Nuclear-powered icebreaker

VS

Diesel-powered icebreaker

There are two types of icebreakers: the nuclear-powered icebreaker and the diesel-powered
icebreaker. Russia is using and building Nuclear-powered icebreakers have been constructed by
the USSR and later Russia primarily to aid shipping along the Northern Sea Route in the frozen
Arctic waterways north of Siberia. Nuclear-powered icebreakers are much more powerful than
the diesel-powered icebreakers. To install and maintain nuclear-powered icebreakers is very
expensive and the vessels are not able to visit al ports. A nuclear-powered icebreaker has endless
power in contrast to a diesel-powered icebreaker. In winter time, the ice along the Northern Sea
Route varies in thickness from 1.2 to 2.0 metres. The ice in central parts of the Arctic Ocean is on
average 2.5 metres thick. Nuclear-powered icebreakers can break through this ice at a speed up to
10 knots. In ice-free waters the maximum speed of the nuclear-powered icebreakers is as much as
21 knots. A diesel-powered icebreaker cannot sail indefinitely, it has to refuel every voyage and that
can make diesel vessels less practical and economical overall for these ice-breaking duties.
The big advantages of diesel-powered icebreakers compared to a nuclear-powered icebreakers is
that they do not produce radioactive waste.
Now the voyage time between Dudinka and Shanghai has been cut to 19-20 days, while the need for
icebreaker-escorted convoys and the long return route via the Suez Canal has been eliminated,
saving time, energy consumption, shipping costs and greenhouse gas emissions”.
http://www.shippipedia.com/wp-content/uploads/2010/12/ABB-Route.jpg

In the picture below, one can see a nuclear-powered icebreaker. This icebreaker is part of the
Russian icebreaker fleet. Russia is the proud owner of eight nuclear-powered icebreakers.
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https://www.youtube.com/watch?v=2dtJ3CeMGGo this video will show you in the first 13 minutes
how a works en operates in the frozen arctic.
(https://www.youtube.com/watch?v=2dtJ3CeMGGo)
(https://www.youtube.com/watch?v=pd1Zgt2lycY)
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Challenges in the Arctic
Northern Sea route

Map showing all possible routes through the NSR Source: Mulherin, D.N (1996)

Bathymetry: Many of the Northern sea routes have shallow depths. Therefore in many areas deep
draft vessels are not allowed to make use of the NSR. They run a risk of running aground in shallow
depths.
A deep draft vessel has to use the transit route along the northern NSR route. Another possibility for
a deep draft vessel is to use the central Arctic Ocean.

Bathymetry of the Russian Arctic Source: Mulherin, D.N (1996)

Weather conditions: There has been reported that there may by problems with satellite
communication along the NSR. Also using the compass in the NSR can lead to problems, because
ships are passing close to the North Pole. This can be solved by using the GPS-system or the
GLONAS-system but until now only Russian ships can accept the signals from this system.
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North West Passage

Map showing the three major routes through the NWP Source: Wilson et al (n.d)

There are seven possible routes through the NWP, of which three are more interesting.
Route 1, is a route through the prince of Wales strait. The vessels are passing through Lancaster
Sound, Barrow strait, Viscount Meville Sound and Prince of Wales strait. The maximum draft is 60
meter in the POWS. Most of the ice is first year in the POWS route and are relatively ice free
during the summer period. The only difficult part of this routs is the channel between the Victoria
island in the south and the meville island, this channel contain multi year ice. That makes is difficult
to navigate through.
Route 2: this route goes trough Peel sound and Victoria strait. The only difficult part of this which is
the Victoria strait contains multi year ice and there are many areas there the water depth is less than
10 meter. In other zones in this route deep draft vessels can fit with ease.
Route 3: this route is the shortest route of all three, this route goes though the M’Clure strait.
The only difficult point of this route is the entrance. This receives the old multi year from the Arctic
Ocean. The route is very difficult to navigate and there for it is not been used for regular navigation.
(B.N. Srinath, June 2010)
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Communication

The Russian “FEDERAL STATE INSTITUTION « THE NORTHERN SEA ROUTE
ADMINISTRATION»”, has written RECOMMЕNDATIОNS ON COMMUNICATION IN THE
WATER AREA OF THE NORTHERN SEA ROUTE. The following is part of that:

General provisions

1. “Recommendations on communication in the water area of the Northern Sea Route” (hereinafter
referred to as Recommendations) are advised for all ships navigating in the water area of the
Northern Sea Route (hereinafter referred to as the NSR) and operating in compliance with the
“Regulations of the Maritime Mobile and Maritime Mobile Satellite Radio Service of the Russian
Federation“ (RD 31.64.54-2001) as well as for coastal radio centers and radio stations providing
radio communication with ships in the water area of the NSR.
2. Arctic radio centers and coastal stations shall provide unhampered and free reception and
transmission of alarm messages, unscheduled navigation notifications and storm warnings to the
addressees regardless their departmental affiliation.
3. Water area of the NSR is divided into the regions of West and East:
 West Region stretches from the meridian of Cape Zhelaniya, eastern coastal line of
archipelago Novaya Zemlya and western boundaries of straits Matochkin Shar, Kara Strait,
Yugorskiy Shar to meridian 125˚E including stretches of the Yenisei river to the port of
Dudinka, the Khatanga river to the port of Khatanga and the Ob Gulf to the line
connecting capes Kamenniy and Trekhbugorniy;
 East Region stretches from meridian 125°E to parallel of Dezhnev Cape in the Bering Strait,
including stretches of the Kolyma river to the port of Zelyonyi Mys.

4. Ships navigating in the water area of the Northern Sea Route should be equipped with GMDSS
devices according to rules of the equipment of ships established by a classification society.
5. Federal State Unitary Enterprise (FSUE) “Hydrographic Enterprise” transmits information about
safety of navigation (hereinafter referred to as ISN1) through the international service SafetyNET of
INMARSAT for the regions of West and East of the Arctic in accordance with Annex 8.
6. Organization of the navigation of ships in the water area of the NSR is carried out by the Federal
State Institution (FSI) “The Northern Sea Route Administration” (hereinafter referred to as FSI
“The NSRA”).

Procedures for arrangement and processing of traffic control reports

7. During the movement of ship to the water area of the NSR:
 From the West while crossing meridian 33˚E;
 From the East while crossing parallel 62˚N or meridian 168˚W;
 Immediately after the departure of ship from a sea port of the Russian Federation situated in
the Barents, White or Bering seas,
Master of ship informs FSI “The NSRA” about time and geographic coordinates of the transit
through the stated latitudes and longitudes or the departure from port and also sends the following
information:
1) Name of the ship;
2) IMO number of the ship;
3) Port/destination of the ship;
4) Maximum operating draft of the ship in meters;
5) Type and amount in metric tons of the cargo transported by the ship;
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6) Presence, amount in metric tons and class of the hazardous cargo transported by the ship (if
any);
7) Fuel supply in metric tons at the moment of reporting;
8) Fresh water supply taking into account the replenishment from the ship’s desalination plant
(if any) at the moment of reporting (number of days is specified during which ship can
navigate without fresh water replenishment);
9) Supply of food stuff and of other types of the ship’s provision at the moment of reporting
(number of days is specified during which ship can navigate without replenishment of the
food stuff supply and of other sorts of provision);
10) Number of crew members and of passengers on ship;
11) Information on failures of ship mechanisms and/or technical means (if present)
12) Planned time of the entrance of ship into the water area of the NSR.

8. When ship enters the water area of the NSR, ship’s master informs FSI “The NSRA” about time
and geographic coordinates of crossing the NSR boundaries (western boundaries of the straits of
Novaya Zemlya, meridian of Cape Zhelaniya, parallel of Dezhnev Cape, meridian 168˚58’37’’ W),
course and speed at the moment of reporting, planned time of the departure from the water area of
the NSR including calling at inland water ways or time of the calling at a sea port located in the
water area of the NSR.
9.When leaving a sea port of the Russian Federation located in the water area of the NSR or at the
entrance to the water area of the NSR from inland water ways, master of ship informs FSI “The
NSRA” of the time of the departure from a sea port or time of the departure from inland water ways
as well as sends information in accordance with item 9 of the present Recommendations; sub-item
twelve specifies the planned time of the departure from the water area of the NSR including
entrance to inland water ways or time of the calling at a sea port located in the water area of the
NSR.
10. When ship is moving along the route after:
 Crossing latitude and longitude specified in item 9;
 Departure from a sea port of the Russian Federation located in the Barents, White or Bering
seas;
 Departure from a sea port of the Russian Federation located in the water area of the NSR;
 Entrance to the water area from inland water ways
Before the departure from the water area of the NSR once a day at 12.00 Moscow time, master of
ship sends to FSI “The NSRA” the following information as to the moment of reporting:
1) Name of the ship and its’ IMO number;
2) Geographic coordinates of the ship;
3) Planned of the first of event:
a. entrance to the water area of the NSR;
b. leaving the water area of the NSR including calling at inland water ways;
c. arrival in the sea port located in the waster area of the NSR;
4) Ship’s route with an accuracy of up to one degree;
5) Ship’s speed in knots with an accuracy of up to one knot;
6) Type of ice, thickness in meters and ice compactness in numbers;
7) Ambient air temperature in ˚C with an accuracy of up to one degree;
8) Outside water temperature in ˚C with an accuracy of up to one degree;
9) Direction of wind with an accuracy of 10 degrees;
10) Speed of wind with an accuracy of up to 1 meter per second;
11) Visibility in nautical miles with an accuracy of up to one mile;
12) When ship moves in open water – height of wave in m with an accuracy of up to one m;
13) Amount of fuel aboard in metric tons;
14) Amount of fresh water aboard in metric tons;
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15) Information on accidents with crew members, passengers or ship (if any);
16) Information on identified failures or lack of means of the navigational equipment (if any);
17) Other information regarding safety of navigation and protection of the marine environment
from the pollution from ships (if any).

11. During the navigation in the water area of the NSR when calling at a sea port of the Russian
Federation located in the water area of the NSR, master of ship informs FSI “The NSRA” about the
time of calling at a sea port with the indication of name of the sea port.
12. After completion the navigation in the NSR area while leaving the water area of the NSR
including calling at inland water ways, ship’s master informs FSI “The NSRA” about the time of
ship leaving the water area of the NSR, geographic coordinates, route and speed at the moment of
reporting.
(Russia, Federal State Institution Northern Sea Route Administration, 2014-2015).
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Ice/Season

In the diagram below the area expansion due to ice can be seen. All the colored lines are another
year. The big grey area is the average of the extension in a period from 1981 until 2010. So with a
closer look at this diagram it can be concluded that other lines are almost at the bottom of the grey
area. So in September the extension of ice is about as low as the average area. But there is more
which could be said. The months of July until half of October the area expansion is low. So
probably the ice is melting which causes a good condition for travelling the arctic. And the months
of November until June are bad conditions for traveling the arctic because of the expansion of the
ice.

But with a closer look at the diagram below it is visible that the melting percentage in 2013 is less
than the percentage in 2012. So if this is a constant line, the ice in 2014 should have a smaller
melting percentage and in 2015 also less. Which causes another growing of the ice thickness and
the traveling over the arctic will not be possible. Or at least a lot more difficult for normal merchant
vessels.
Images from PDF of www.arctic-info.eu
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Reliability (of ETA)

Due to the ice and the unpredictable freezing period and ice thickness it could be an enormous
challenge to travel the Arctic within a prearranged period of time due to the ice which could be
growing in thickness and area. This will give an ETA which can’t be trusted which results in that the
vessel could possibly not arrive without a huge delay. Some experts agree with this. (B Rasmussen,
questionnaire January 2016) (X. Japin, personal communication, 22 January, 2016)
However not everybody believes this. It has been said that there is enough experience to make an
ETA more reliable as generally believed that they are. Depending on weather and ice conditions, a
route can be divided in parts to more accurately estimate a time of arrival. The fact that so many
cargo vessels already make use of Arctic routes, proves that the reliability of the ETA is not an
obstacle. (W. Jolles, personal communication, 11 January, 2016)

Risk of maritime pollution

Many experts on the subject of Arctic routing acknowledge the risk to the environment when more
and more ships would make use of Arctic routes. The Arctic area is considered to be very unique,
but also very fragile. If a vessel is damaged and leaks oil or other pollutant in this area, this would
severely damage the world’s natural heritage. Experts on the subject of the Arctic believe that
pollution of the Arctic area is the biggest perceived risk of using Arctic routes for commercial
shipping. Also if something happens at the Arctic and the Port of Rotterdam is involved that it could
be a huge risk for them because of the fact that the they have to clarify the situation. (W. Jolles,
personal communication, 11 January, 2016) (B Rasmussen, questionnaire January 2016) (X. Japin,
personal communication, 22 January, 2016) On the other hand, using Arctic routes would save
much fuel. This could also help in fighting the world’s problems with warming and pollution.

Insurance

Because the risks of traveling through the Arctic area are significantly bigger compared with
conventional routes, the insurance costs will be higher.

“The International Sea Route Programme (INSROP 1993-1999) was one of the first attempts to
identify the insurance risk aspects of the NSR, which was followed by the Arctic Operational
Platform (ARCOP 2003-2006). The research carried out by INSROP concluded that insurance
claims arising from Arctic operations would be higher than those in southern waters, particularly
with regard to salvage/wreck removal and pollution response. In 2009 the Arctic Council presented
their report ‘Arctic Marine Shipping Assessment 2009 Report’.[1] This report concluded that:
‘Except in limited areas of the Arctic, there is a lack of emergency response capacity for saving lives
and for pollution mitigation.” Quote from:
http://www.gard.no/web/updates/content/20738960/climate-change-creates-a-new-trade-route-andnew-risks
But not only the insurance costs are higher, but also the profits of a cargo transported through the
Arctic area. (W. Jolles, personal communication, 11 January, 2016)
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Permissions

Two of the four Arctic routes that are discussed in this research lie completely or partially within
territorial waters. This means that vessels wishing to enter their waters have to apply for a
permission to do so with the countries to whom the waters belong. These countries may consider
granting or refusing such an application according to their rules and regulations.

Northern Sea route

In order to legally sail the Northern Sea route, a vessel has to apply for a permission. The Northern
Sea Route Administration (NSRA) takes these applications into consideration and decides if a
permission is granted. When applying for a permission, a vessel has to provide copies of various
documents, and provide all information required. Failure to do so can be a reason for a refusal of a
permission. Also providing misleading information or non-conformities of the vessel with the
requirements specified in the Russian regulations are grounds for refusal of a permission.
(http://www.arctic-lio.com/nsr_howtogetpermit)
All the forms involved in applying for a permission to sail the Northern Sea route, are in the
appendix. (http://www.nsra.ru/en/zayavlenie/)

If the permit is granted, it will specify under which (ice)circumstances and in which period the
vessel may make its journey, and if ice-breaker assistance is obligatory for the vessel.

Except for the administrative costs and the time it takes to apply, the permissions do not bring extra
costs. Icebreaker assistance however, if it is required, is not free of costs. A vessel can apply for
icebreaker assistance with various companies.
The maximum costs of icebreaker assistance can be calculated on http://www.arcticlio.com/nsr_tariffsystem and depends on the ice-class of the vessel, the gross tonnage of the vessel,
and the distance of the journey. For example: A vessel of 3000 GT with no ice class which wants to
travel the complete Northern Sea route has to pay a maximum of 5 362 110 Russian Rubles
according to this site’s calculation. This is more than 77000 euro. Also she may only travel this
route when ice-conditions are light.
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North-West passage
The status of the North-West passage is in dispute. Canada considers the passages part of their
internal waters, but various other countries do not. This subject has been covered in the overview of
Arctic routes.
A vessel that wishes to use the North-West passage, according to the Canadian law, has to apply for
a permission with the Canadian government. Because the North-West passage is not used as much
as the Northern Sea route, Canada does not have an administrative institute dedicated solely to this
task, such as the Russian NRSA.
The Canadian government considers vessels that enter the North-West Passage without a permission
violate their laws. To reinforce their claim on these waters, Canada has created the ‘North-West
Passage Task Force’. This is a naval task force that will patrol the North-West Passage.
Also recently the Canadian government announced that it will begin accepting applications from
foreign nations for the use of the Canadian Northwest Passage for its international shipping,
commercial, research, and military vessels.
Certain nations have been pre-approved for the shipping and commercial registry.
 NATO Member Nations
 Commonwealth Realms
 Denmark, when sailing to and from Greenland
Certain nations have also been pre-approved for the research and military registry.
 NATO Member Nations
 the United Kingdom
Every approved nation must register their vessels and maintain contact with the Canadian
Northwest Passage Task Force for the duration of their passage.
Any unregistered vessel attempting to traverse the Canadian Northwest Passage will be caught and
prosecuted under the Canadian Northwest Passage Act.
Many other nations condemn the actions of the Canadian government, and view their actions as
‘highly militarising an international strait’.
(https://www.reddit.com/r/worldpowers/comments/3bf1fa/conflict_creation_of_the_canadian_north
west/)

(https://www.reddit.com/r/worldpowers/related/3bf429/diplomacy_canada_to_accept_applications_
for/)
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Conclusions
Answers to sub questions:
 Which Arctic routes are available now?
At the moment, the Northern Sea Route is the Arctic route that is used the most. The Arctic
bridge route is also available, but used less. The North West Passage is not often used by
commercial vessels, but it does happen sometimes.
o What are the advantages of the now existing Arctic routes?
Travelling via the Arctic definitely has some great advantages. Because of the
distance reduction there is a lot of money that could be saved. Fuel is used less so
less expenses on fuel. This is the biggest advantage of using the now existing Arctic
routes. Thereby, the travelling time is shorter so a merchant vessel is able to
complete more voyages in the same period of time, in comparison to when
conventional routes are used. It is possible that the Port of Rotterdam will benefit
from the use of Arctic routes, but they would like some more regulations for
traveling via the Arctic.
o What are the disadvantages of the now existing Arctic routes?
Using Artic routes increases the risk of damaging an fragile nature environment by
maritime pollution. This is the biggest perceived risk, and certainly a disadvantage.
Another disadvantage is the scarce facilities along the Arctic route. This makes the
use of these routes more dangerous and more demanding of the crew and ship,
because medical facilities, or places where repairs may be done could be too far
away when needed.
In the Arctic, a ship and its crew has to deal with ice and harsh weather. This is a
challenge that is sometimes overcome by using icebreakers and ice pilots, but these
solutions are costly, which is a disadvantage on its’s own.
Because of the many challenges like ice and arranging or waiting for solutions, the
ETA of ships using these routes might be less reliable as it would be when using
conventional routes.
 What alternative Arctic routes are, or will be available?
If the global warming of the earth continuous, more Arctic ice will melt, and all routes will
be navigable for a longer period of the year. Especially the North West Passage would
become much more attractive for cargo vessels. If the global warming persist long and
strong enough, it is possible that enough ice will melt from the North Pole that the
Transarctic route could be used, but this is highly speculative.
o What are the advantages of new/alternative Arctic routes?
The biggest advantage of the possible Transarctic route would be the even greater
distance reduction, with cost reduction as a consequence. Also due to the presumed
continuing of global warming and melting of the earth, all Arctic routes would
become navigable for cargo vessels for a longer period of the year. This is would be
a big advantage too.
o What are the disadvantages of new/alternative Arctic routes?
Arctic routes that just become navigable due to global warming, will be very
challenging because of heavy ice conditions. This will make an ETA even more
unreliable. Also in areas that are newly open, facilities have not been developed yet.
SAR facilities might be insufficient. Using new Arctic routes might be more
dangerous. Also charts of the new routes might not exist yet, or might not be
accurate enough.
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Answer to main Question:
How can the costs of transportation by vessel be reduced by using Arctic routes?
The cost of transportation by vessel could be reduced by using Arctic routes. This cost
reduction is due to the shorter distance of the Arctic routes in comparison to conventional
routes, with less fuel consumption as a consequence. Also as a consequence of the shorter
distance, travelling time is reduced and more voyages are possible in a certain amount of
time, which translates into cost reduction as well.
Objective:
Reducing the costs of transportation by vessel by using Arctic routes, so that the port
of Rotterdam will benefit from it.
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Recommendations

If facilities along the Arctic routes would be further developed and the new routes better charted,
the routes might become more popular and therefore it might be better possible to reduce the costs
of transportation by vessel by using Arctic routes, so that the port of Rotterdam and other parties
will benefit from it. We recommend more research into this.
We also recommend more research into the possible development and implementation of rules and
regulations that might be effective in making sailing Arctic routes more safe, and reduce the risk of
maritime pollution in the Arctic area.
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Appendices

Application for Admissionto navigate in the Northern Sea
Route Area (NSRA)
(to be sent to the Northern Sea Route Administration by email in pdf format)

___________________ №________
(Date, Month, Year)

1. Details of Vessel(s)
№
in
order

Vessel(s) name(s)

Type of

the vessel

1

2. Applicant status
(tick box)

Ship owner

Ship owner’s
representative

Ship
Master

3. Details of Applicant
3.1 Filled by legal entities only
Full name of organization
IMO number (if available)
Surname, First name, Patronymic (if available)
of the Head
Contact telephone, Fax, E-mail

3.2 Filled by individuals only
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Surname, First name, Patronymic (if available)
of the Applicant
Contact telephone, Fax, E-mail

Prior to entering the NSRA the Ship owner undertakes to provide the vessel’s
compliance with the Regulations for Navigation in the NSRA
Enclosure (files in pdf format):
1) vessel and voyage details as per Annex 1 to the Regulations for Navigation in the water area of
the NSR;
2) copy of vessel’s Classification Certificate;
3) copy of Tonnage Certificate;
4) copies of documents on insurance and financial security with regard to the Civil Ability for
pollution damage caused by the ship or any other damage caused by the ship, issued by
International Treaties in accordance with the Russian Federation and the Legislation of the
Russian Federation (Civil Liability Convention Certificate (CLC), Civil Liability for Bunker Oil
Pollution Damage Convention Certificate (CLBC));
5) copy of single voyage certificate issued by the organization responsible for the classification
and certification of ships that approved this voyage (only for single voyage vessel navigating
outside the prescribed area and season range of navigation).
6) copy of certificate issued by the organization responsible for the classification and certification
of ships that approved the towing project, (only for towing vessel, including towing of drilling
rigs).
7) copy of the Applicant’s document of identity (for individuals only).
8) copy of the document confirming the authority of the person who signed the application on his
own behalf or on behalf of the Ship owner (for individuals only).

Applicant’s Position

Signature

Full name
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Enclosure to the Application for Admission to navigate in the
Northern Sea Route Area (NSRA)
___________________ №________
(Date, Month, Year)

Details of vessel and voyage
1. Details of Shipowner
1.2 Filled by entities only
Full name of organization
IMO number (if available)
Surname, name, patronymic (if available) of the Head
Contact telephone, e-mail, fax

1.3 Filled by individuals only
Surname, name, patronymic (if available) of the
applicant
Contact telephone,email,fax

2. Details of vessel and voyage
1

Name of ship

2

IMO ship identification number

3
4

Flag
Ship’s Сall sign
46

5
6
7
8
9
10

Last port of call before sailing in the waters of
the Northern Sea Route Area
First port of call after sailing in the waters of
the Northern Sea Route Area

Description of the planned navigation route
(working area and kind of work) in the waters
of the Northern Sea Route Area
Anticipated date of the beginning of the
navigation of the ship in the water area of the
Northern Sea Route
Anticipated date of the end of the navigation
of the ship in the water area of the Northern
Sea Route
Planned number of crew on board

11

Planned number of passengers on board

13

Planned quantity (metric tons) of cargo

14

Details of towed object

15

Class of dangerous cargo (if available)

12

16

Type of cargo

Planned quantity (metric tons) of
dangerous cargo (if available)

17

Information about the length of the ship master
experience of the navigation in ice in the water
area of the Northern Sea Route as a master or
chief mate with the indication of the name of
ship, IMO number and time, when ship master
or chief mate navigated in the water area of the
Northern Sea Route.

18

Ship’s satellite phone number (if available)

19

Ship’s fax number (if

available)
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20

Ship’s email address (if

available)

21

Type of ship

22

Ship’s class notation,
Classification society

23

Length OverAll (LOA) (m)

24

Maximum breadth (Beam) (m)

26

Gross Tonnage

27

Number and type of propeller(s).
Propeller shaft(s) power (kW)

28

Breadth of ice strake of ship (m)

25

29

Draught (max) (m)

Fuel

daily consumption ( for clear water
full speed ) (metric tons)

30

Vessel’s fore end construction features
(presence of bulb, ramp, etc.)

31

Vessel’s aft end construction features
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Analysis of interview with Wim Jolles
Mr Jolles has never travelled an arctic route himself, but is an expert nevertheless. He has
researched the challenges of working in the arctic before working on a project that was about
building some platforms in the Arctic to drill for oil. This project also involved building a local
infrastructure and sending ships through the northwest passage. Later in his career Mr Jolles has
returned to Holland to work in the brainpark, where he did a lot of work about Arctic subjects, and
was even send to Japan and Kazakhstan in his career. He is now part of promoting the safety in the
Arctic, which may involve building infrastructure and facilities.
Mr Jolles points out that there were and are not many ports along the arctic routes where bigger
ships with a deeper draft can enter. It can be neccecairy to stay out of the ports in a safe place and
make reparations and such things there.
Mr Jolles agrees that Russia is already spending money on SAR and Icebreakers. Also he shortly
states that he remembers the voyage of the vessel Manhattan, about which was already reported in
the desk research. He thinks that interest in these kind of things have peeks and minima over time.
According to Mr Jolles the Northern sea route is the main route through the Arctic, but icebreaking
ships make use of the north west passage a lot too. He agrees that the north west passage is more
than just one route, but has many possibilities for navigation around the islands.
The transpolar route does not exist according to mr Jolles. He also points out that the global
warming trend might not persist.
The northern sea route has been relatively very easy navigable in some recent ‘bad ice seasons’.
Also for cargo vessels. It is often possible for vessels to navigate closer to the shore. Vessels looking
for ice to run tests in ice sailing, have had to go to 80-85 degrees north sometimes.
In 2013, 71 registered cargo’s went through the northern sea route according to Mr. Jolles who has
read this in another research done by students. Last year this was only +/- 8 cargo’s, because of
more ice.
Mr Jolles adds to the advantages of using an Arctic route that we pointed out (time reduction + cost
reduction) that it is also an advantage to be able to deliver cargo’s faster to their destination. This
could be attractive.
About the Arctic bridge route, Mr Jolles points out that this route goes along Greenland. There is al
lot going on on Greenland like mining, and cargo could be delivered to there too. Ports are being
constructed along the coast of Greenland according to Mr Jolles. Routes along the coast of
Greenland are navigable year round for icebreaking (cargo)vessels. Mr. Jolles adds that it is
importand to use vessels with proper iceclass and equipment. These things bring costs.
An aspect that Mr Jolles thinks is missing from our desk research is the aspect of insurance. Sailing
though the arctic takes different/other insurance, which is more expensive. How expensive depends
among other things on the iceclass of the ship, and the areas it will navigate. After this Mr. Jolles
emphasizes the importance of proper preparations fitting for the area a vessel will go to. He
concludes that everything is more expensive when sailing through the Arctic. The profits however
are higher, and the insurance cost are higher too.
There is no doubt that the Arctic ice has melted according to Mr. Jolles. If it keeps melting is a more
interesting question to him. He does not like to participate in predicting the future, but on
conferences he has heard many people that do not agree with the perception that the Arctic is
melting and will keep melting. He himself prefers to stay informed only. However, he does believe
that the Arctic routes will become the better alternative to the conventional southern routes. He
knows of many companies that agree, and have started investing and participating in using Arctic
routes. Planning is of great importance according to Mr. Jolles.
The fee for the Northern sea route is according to Mr. Jolles about 85% as much as the fee for the
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Suez canal.
The advantage of time reduction is acknowledged by Mr. Jolles. The time reduction is estimated
roughly at 30 % by Mr. Jolles.
Mr. Jolles does not know any more advantages of sailing through the Arctic then those we already
reported about in the desk research. He points out that altering or adding to the equipment and extra
trainings for crews are often necessary. Or other quality related issues that would make the
investment costs higher.
It might be good to learn from other that have gone through arctic routes and write information
down when going there. Many regions or aspects of sailing the Arctic are very new. Experience is
valuable.
The biggest perceived disadvantage of using Arctic routes now and possibly more in the future is
the risk of maritime pollution by oil or otherwise causing harm or further warming of the planet.
The possibility of damage to ships is a challenge that has been overcome according to Mr. Jolles.
Mr. Jolles thinks that it is nessecairy to make more promotion of the Arctic to make them more
attractive. He says it is important to involve all the stakeholders, including the locals in this.
Developing infrastructure is important in this according to him, because the local inhabitants of
arctic regions could benefit from this. For example by the jobs it could offer. When more facilities
would exist in the Arctic region, this would make the route more attractive for vessels to make use
of. Mr. Jolles uses the example of a radar station.
Mr Jolles suprises by speaking about icebreaker cruiseships. There is much interest by tourists in
trips to Arctic area’s. Also fishing vessels might have to be ice reinforced in the future, because of
the fish migrating north as a consequence of warm water reaching further north. Mr. Jolles speaks
about these things to illustrate that there are other businesses that feel the consequences of the
changing of the climate, and see opportunities.
Mr. Jolles questions the necessity of having ports along routes where big cargo vessels can enter. He
emphazises that ships that use these routes are of a good construction and well equipped. They
might not need a port. A fjord might provide enough shelter to allow possible repairs. In the white
sea there is a dock situated in a bay which is a good example of this.
It is very important however to have good SAR and medical facilities according to Mr Jolles. He
acknowledges however that not all medical facilities can treat many illnesses. There has been
initiatives to enlarged or improve existing medical facilities, and organize that they may be at flying
distance. That the tupalevs will soon not exist anymore, could become an issue according he thinks,
also for moving heavy cargo. The Russian economy is a restricting factor in this case.
He concludes that in his vision there do not need to be very many facilities along the Arctic routes,
such as deep water ports. But necessary are emergency, communication and medical facilities.
Radar towers could be important by positioning.
The SAR facilities in the Arctic are unsatisfactory according to mr Jolles. He is currently working
on a new type of rescue suit. Mr Jolles questions if the statistics justify the improvement of facilities.
He says it might be better to decrease the chance of an accident as to improving the SAR facilities.
They could be improved for example by better rules and regulations according to him. He is
working on this for the company Canatech.
Mr Jolles has some experience with sailing in convoy. There are 6-7 ships in a convoy according to
him. Russia has much experience with it. In Canada convoys are less used. Mr Jolles thinks
however that ships that sail in the convoy are ice resistant ships. He explains the importance of
precicely controlling the distance between ships in convoy.
Mr Jolles sees no problem in ice breaking cargo vessels. He knows of the vessels build by Aker
Arctic.
A disadvantage of sailing in convoy is that ships have to leave at the same time. They have to wait
for each other (until all are fully loaded) and that costs so much time that it is a significant
disadvantage. This disadvantage does not exist for cargo vessels that break ice independent. Those
ships however are costly to build. Also the advantage that such a ship would have is only for a few
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months a year. In the end it is economic calculation according to Mr Jolles.
There are also not enough icebreakers to have all ships sail in convoy according to mr Jolles.
When asked about the different types of ice and there dangers, Mr Jolles differentiates the different
conditions of ‘open water’ and ‘ice free’. There are many different types of ice, for example single
year ice, pack ice, multi year ice, icebergs, deformed ice. There are manuals (aboard) where seafarer
can look up different types of ice. Also the (dichtheid) of the ice is important. How many procent
coverage. There are also ice charts that can be used on vessels. Weather forecasts are important. Ice
that is not visible is exceptionally dangerous because vessels do not see them and do not adapt their
speed. An ice free norhtpole would mean a northpole without multiyear ice as Mr Jolles would
understand it. He questions the data on ice thinkness in the deskresearch.
According to Mr Jolles the ETA is not as unreliable as said. There is much experience. The
reliability of the ETA depends very much on the reliability of the Arctic weather forecasts. This
reliability is limited by not many weather stations and the quick tempo in which they decay in
Arctic area. ETA is also influenced by ice conditions. Those conditions can be predicted reliable on
charts and by satellite pictures according to Mr Jolles. When making an ETA, a route is divided in
parts. This makes the uncertainties easier to calculate. Mr Jolles believes an ETA of a ship making
use of an Arctic route can be made accurate and reliable enough.
Appling for permissions for using Arctic routes is not an obstacle for ships that wants to make use
of these routes thinks Mr. Jolles.
The Port of Rotterdam or other ports close enough to the Arctic could benefit from more traffic on
Arctic routes according to Mr Jolles, because more vessels would visit these ports. He has heard
that Bremen intents to become the main harbour for the Arctic. It is important that Ports promote
themselves. Rotterdam might be a bit to far south to become important for ice breaking ships.
Icebreaking ships prefer to stay in norther area’s where they have their advantage. Kirkeness for
example is often a harbour where cargo is shifted to other vessels. Nevertheless Mr Jolles believes
that Ports can benefit, also the port of Rotterdam.
Mr Jolles recommends to use apa more. Also he has given many corrections to the report which
may be used.
There are new standards for sailing in the arctic. Mr Jolles thinks this school be included in the
report.

An audio record of this interview is available.
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Analysis of questionnaire with Bjarne Rasmussen
Mr Bjarne Rasmussen is an expert on Arctic shipping. Among other experiences, he has been
educated as a Master Marinier, has many years of experience with navigation of polar ships, has
worked as Royal Arctic Offshore Coordinator, and has recently started writing about the history of
Danish commercial polar shipping.
Mr Bjarne thinks that of the all arctic routes proposed by us only the Northern sea route is realistic
at the moment. It is used successfully by bulk carriers and national supply ships for settlements.
Challenges are usually overcome.
The central Arctic route is unrealistic and ‘created by the media’ according to Mr Rasmussen. He
believes that arctic routes are not as realistic the media reports.
An important disadvantage of increase use of arctic routes is the risk of pollution of the evirmoment,
believes Mr Rasmussen. More ships, means more risk of accidents, means more risk of pollutions,
and also more costs of SAR and salvage.
Mr Rasmussen points out that a rise in the oil price would make the arctic routes more attractive for
ships, because the saved fuel by using arctic routes translates to a bigger saving in money. He points
out that this profit would be for the ship, while the Coastgards for example, would have bigger costs
for SAR operations.
There is a text that mr Rasmussen wrote a couple of years ago, to which he refers in his answers.
This texts points out some unresolved challenges of sailing the arctic, and recommends some
possible solutions. It mostly recommend new/more facilities, trainings and (further) testing of
equipment and tools for use in the arctic.
In answer to a question about the ETA of ships using the arctic routes, Mr Rasmussen writes that the
believes that an accurate ETA is impossible when using a route through the Arctic. Climate change
makes only for extra unpredictability according to him.
An important aspect that is always missing according to Mr Rasmussen, is that the Arctic waters are
not icefree in the summer, and that the ice that is there forms a considerable danger to ships. How
dangerous this ice is depends among other factors, on the speed of the vessel, and on how well it’s
construction is suited for sailing in ice conditions.
Mr Rasmussen finds no disadvantages to sailing with an ice resistant cargo vessel, but points out
that an icebreaker could also assist non ice resistant cargo ships when sailing in convoy. Also he
points at the consideration that an ice resistant cargo vessel is much more expenisive to build/buy,
but can save a considerable amount of fuel for a few months per year.
Mr Rasmussen does not believe at all that the Port of Rotterdam, or any other ports will benefit
from the possible more use of Arctic routes.
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Analyses Interview with Mr. Japin
Mr. Japin has been working at the Port of Rotterdam for about two years now. And it all began with
an internship at the European and International Department. This lobby is very focused on policy
and political side and last year the department became fully European. But cases like the Arctic are
still at this department because of its political part.

There could be potential opportunities but they should be seen as an extra to the existing routes. But
there are two reasons for traveling the normal route. At the moment the oil prices are very lower and
therefore less important for the ship owner if the route is short or long. And container shipping
could be unreliable. Those are two reasons for the Port of Rotterdam that there is no additional
potential in this route. Opportunities would be in the oil and gases that might be there to be found
locally. So more potential for Tankers which is very surprisingly.
Shipping companies would probably stick at the old conventional route because of its reliabil. There
are almost zero transfer points if traveling via the Arctic. No exact depth is known but ships getting
bigger and bigger.
Port of Rotterdam says that they do not prefer to travel via the Arctic because of pollution etcetera.
Why should you destroy such a beautiful area? And if the ice melts the harbors will meet with a
huge problem. The water level will raise which causes flood. But if the route will become more
attractive there should be a chart with depth, flow and an improved Search and Rescue. But there is
also an regulation in terms of sustainability and security needed.

The Port of Rotterdam has enough equipment to deal with more vessels if the route is in use. At the
new Maasvlakte they could handle 2x 18000TEU vessels so more vessels from a smaller size would
be no problem.
For Port of Rotterdam is a delay not a very big problem. More to the tugs, rowers, barge and truck.
The entire logistics chain is exposed to peak loads. This is difficult to remedy.

Do you have to give the Russians more power than they already have because a part of the Arctic is
from Russia.
There is not a lot cargo from North America so little interest in this. US is not really a production
country so more vessels from Asia.
If something happens on their way there is a huge chance that the Port of Rotterdam would be
negatively affected due to eg. GreenPeace.
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Analyses of questionnaire Aker Arctic

Arto Uuskallio is an expert in the designing of ice breaking vessels. He has a Masters Degree in
Ship designing, Master Thesis "The effect of snow on ice resistance. Arto Uuskallio has worked for
10 years at various positions at Kvaerner Masa-Yards Arctic Research Centre, 10 years at and 6
years at Aker Arctic as Director of Sales and Marketing and 10 field trips to ice research expeditions
(Pechora Sea, Kara Sea, Gulf of Ob, Sakhalin Island) either onboard a vessel or land based
missions.
NSR (used extensively),North-West Passage (occasional traffic),Transpolar route (no traffic). Mr
Arto Uuskallio sad that the fourth that we indicate is of course Arctic, but as such it is outside of
your main problem area. From our topic point of view he would concentrate on the routes below.

Mr Arto uuskaillo gave 2 wad sides for our feldresearch.
Please check http://www.arctic-lio.com/nsr_transits for the NSR.
Please check http://www.americanpolar.org/wp-content/uploads/2014/10/NWP-2014-X-5-layoutfor-PDF.pdf for the NWP

Mr Arto Uuskaillo was very clear in the interview that Aker Arctic does not build ships but they
design tham. Most of the the vessels that Aker Arctic have designed are intended for operation in
the Baltic Sea and in the Russian Arctic. Some also in the Antarctic and in the US / Canadian side.
7 vessels are in the Caspian Sea.
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Scientist predict that the transarctic route will be navigable by 2050. Do you believe that vessels
made by Aker Arctic will be using this route then?
On the question above Mr Arto Uuskaillo answered with: I would think that if the transarctic
route is considered economical and safe, then there will be traffic and some of the vessels would
most probably be designed by us. We have to remember that the vessels operating in 2050 have
not yet been built. In the end it is very much up to the owner's decision, where they will use the
vessels - hard to tell.
The most important differences between a ‘normal’ cargo vessel and a for ice reinforced cargo
vessel is that a Ice strengthened vessels is more expensive to build, more expensive to operate (less
dwt) due to the increased steel weight and higher propulsion power and more difficult to design and
construct
The aspects where Aker Arctic mostly look at when designing a against ice reinforced cargo vessel
is.
First the main dimensions and powering, Then hull form and propulsion,Then the GA and
machinery room and Winterisation is taken into account already in early phase as increased weight
and GA –phase. Aker Arctic does not design an open water vessel and then make it capable to
operate in cold and in ice.
The paint that is used on the hull of an ice reinforced vessel is not standard. The decision of the
paint is not up to Aker Arctic but it is up to the ship owner and shipyard.
There are many elements, which are influencing the decision:
- frictional properties
- price of the paint
- how well the paint can withstand the ice abrasion
- how well the pain can withstand the yielding of the steel plate (and not flaking).
- etc…
Also the vessels are designed for normal docking interval specified by the classification societies.
Mr Arto Uuskaillo does not believe it is neccecaiy for the north pole to meld completely, because it
is possible to navigate in ice.
To make the Arctic routs more attractive to cargo vessels to make use of, there is a lot that shout
happen apart from further melting. Like
What kind of cargo will be transported thou the arctic, Piracy threat – cost of insurance and
protection – risk of non-delivery of cargo, Regulations – IMO Polar Cod, SAR, etc…
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Questionnaire with Bjarne Rasmussen
General

 Could you please tell us something about yourself and your knowledge about the Arctic?

I am educated as Master Mariner (1981), and in the period 1983 - 2000 I sign on as ship
navigation officer on board passenger polarships, general cargo polarships and container
polarships - all specialized Ice Class vessels built for sailing in icy polar waters.
In 1987 I was sign on as ship navigation officer the Danish State icebreaker THORBJØRN.

(Watch the Danish documentary movie from 1987 about these icebreakers on
http://www.dr.dk/bonanza/search.htm?needle=underlig+fisk&type=all&limit=120

In 2000 I was Royal Arctic Offshore Coordinator during the Norwegian oil company STATOIL
offshore drill operation in the waters of Greenland. I have also been Royal Arctic Line A/S
Crew Manager for a couple of months. In 2000 I stay in Greenland working in the
Headquater of the company Royal Arctic Line (http://www.royalarcticline.com/ ).
In 2001 I leave Greenland, and then stay in Denmark for further education of my self.
In 2015, I am so - as the first ever so far I know - started to write the entire history of the
Danish commercial polar shipping in the past, to destinations in Greenland, Arctic Canada
and St. Lawrence Winter service (Canada), and not least the pioneering efforts in services
to the Antarctic destinations and pioneer transiting the Northern Sea Route (NE passage)
and the NW passage.
During the years with commercial polar shipping the Danish shipping personnel and
seafarers met and handled moreover with great success many of the same challenges in the
past that still exist here in the present and probably will exist in the future ...!

Overview

 In our report we differentiate 4 different Arctic routes, of which 2 are already in use. Is this
correct according to you? Or are there more ore less routes (in use)?

Hmmmm, theoretically, there are four routes as you describe. I would say that here in 2016,
it is probably only the Northern Sea Route, as appropriate, and in only a few months a year,
and only by ice-strengthened ships.
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 Is the North-west passage already used by cargo vessels to your knowledge?

I suppose mr. Christian Bonfils can better answer - he managed to send a bulk carrier
through the NW passage

 What kind of cargo vessels make use of Arctic routes the most?

I suppose bulk carriers and national supply ships for settelements

 What does the North pole look like in comparison to what it looked like 20 years ago from a
maritime perspective in your opinion?
The route over the North Pole, I think, is created in the medias.

 It is expected that the icecap will continue to melt in the future. This would cause the
existing Arctic routes to be navigable by cargo vessels for a longer period of the year and
new, shorter Arctic routes could open up. The transpolar route will open up around 2050
according to predictions by scientists. Do you think so as well? Do you believe that Arctic
routes will more often become the better alternative to conventional routes such as the
Suez or Panama canal?

Hmmm, I am personally convinced that the shipping routes in the Arctic is more media hype
than it is realistic ordinary shipping routes.

Advantages and disadvantages

 What are (and could be) the main advantages of cargo vessels making more use of Arctic
routes?
Saving fuel cost

 What are (and could be) the main disadvantages of cargo vessels making more use of Arctic
routes?
If more ships sailing in Arctic waters will this increase the risk of accidents, and therefore
the costs to the SAR and salvage certainly be greatly increased. Contamination of the
environment is also a disadvantage. Who will pay for this service, which can be very
expensive to run. Also watch this article from 2015: ““Unpredictable Arctic waters - Pricing
the risk” on http://www.skuld.com/about/skuld/press-cuttings/unpredictable-arcticleaves-energy-underwriters-in-the-dark/

 What should happen (apart from the further melting of the Arctic ice) to make the Arctic
routes more attractive to cargo vessels to make use of?
Rising fuel cost

 An advantage of using the Arctic routes for cargo vessels is the distance reduction that
causes time and fuel reduction. Is this advantage really this big? In your opinion, does it
weigh up against the disadvantages?
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A really god question  the advantage has been so big just a few years ago. If the ship can
save fuel cost, then the shipping firm got the money – if the ship need SAR operations then
the Coast Guard do have the expensives…! Anyway, in the Arctic politic power must always
be considered.

 Sailing through the arctic saves fuel and therefore money. Are there also factors that make
using Arctic routes more expensive? (And how could they possibly be prevented?)

On my non profit web site (English vers http://www.iceguide.dk/IceguideENG.html ) I have
wrote this text a couple of years ago:

Maritime Arctic challenges:

At the last meeting of the UN International Maritime Organization IMO in 2010 Denmark and
Danish Maritime Authority (DMA) took “the driving seat” for creating a safer navigation in
Arctic waters. DMA thus indicate that the following preventive measures are important in creating
safer navigation in the Arctic:
• Education and training of crew sailing in the Arctic
• The ship's design, so it can resist ice and cold
• Ship equipment to be used in extreme conditions
• Monitoring of ship traffic
• Couple sailing for cruise ships
• Guidance and information for the shipping traffic about arctic conditions
The DMA estimates that the regulatory set of rules for safer navigation in the Arctic, known as the
Polarkoden/Polar Code, will be finished in 2011.
At the time there is an even larger international focus for all the arctic regions and waters, but
only very few have any real knowledge of the special maritime challenges that can be during sailing
in difficult almost inaccessible areas in the Arctic - whatever type of ship it is.
I have many years of experience in navigating in
icy waters both in the north and the south –
Arctic and Antarctic waters, which leads me to
point out that if the previous impassable Arctic
waters might be navigable in the summer, beside
the increased maritime offshore activity in the
Arctic, it can hardly avoid to be giving some new
challenges for all the arctic coastal states and/or
IMO (International Maritime Organization) in
the coming years with respect to:

Promote safe navigation of commercial shipping transit; for example:
• International shipping fairways where the charts are reliable for navigation radar and terrestrial
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navigation
• International shipping lanes where the waters are measured properly
• International shipping fairways where the correlation between the charts on the route and digital
navigation systems such as GPS have been monitored and founded safe.
• To test the LRIT (Long-Range Identification and Tracking of Ships on the routes
Creating an Arctic SAR service (rescue service) that works efficiently at any location
throughout the sailing route, for example:
• An Arctic SAR emergency service that works effectively in any position across the shipping lane,
regardless of nationality of the nearest SAR service. An inefficient Arctic SAR service (which e.g.
may be due to lack of resources) can have incalculable consequences for the rescue of passengers of
marine disasters, as such situations where cruise ships are involved.
• Monitor the North Atlantic Vessel Indication System (NAVIS) in practice on the routes.
• Test the AIS in practice routes
To create a health service, that can handle many evacuated passengers from a cruise
ship - or a drill ship - which are sinking in Arctic waters.
To create an arctic marine emergency service that works effectively in any position
throughout the sailing route, for example:
• Special ships and equipment that can quickly cope with a marine pollution from a
petroleum or crude oil tanker.
• Special ships and equipment that can quickly cope with a marine pollution from an
offshore oil drill blow out.
• Special ships which can remove the oil pollution.
To create a formalized international arctic “Known Man” as service to cruise ships and
ships carrying a cargo that can create marine pollution by a spil from the ship.
To establish international training facilities – eg. modern simulators - for the training
of navigators who must navigate in the Arctic waters for the first time.
 Do you believe that the facilities along the Arctic routes such as the Northern sea route an
North west passage sufficient at the moment and for more traffic in the future? (pilots, ports
of refuge, ect..) How could this be improved?
No – and to be carried out need many costly investments, and it becomes very expensive in
operation. Who pay for this, and who got the profit ?

 One of disadvantages of using the Arctic routes are the less reliable ETA’s that the ships
that use them have. Can you envision a possible solution for this?
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Good question - I think that it is impossible with accurate ETA in the polar regions because
the wind, weather and ice conditions are always very unpredictable - regardless of whether
there is climate change or not - climate change makes it real just worse (raising storms and
so on)

 Sailing through Arctic area with cargo vessels can be dangerous. What do you think about
the SAR possibilities organised in the Arctic area’s that are or will soon be navigable for
cargo vessels?
Watch my video in English: “Greenland icy waters” on
https://www.youtube.com/watch?v=u5u1AyDYpZI

 Are there important aspects, advantages or disadvantages that you know of which we have
overlooked in our report and/or questionnaire?
In my view there is an important point actually ALWAYS being "missed" by authorities,
business and the media etc .:

ICE in the summer/autumn that make a possible danger for the safe passage of every ship.
The Arctic waters are not ice-free in summer in the same way like the Baltic Sea between
Finland and Sweden are ice-free in summer.
In Greenland waters for example, icebergs and bergy bits are drifting around the waters in
the summer although winter ice has melted – just ask the Danish “DMI Ocean and Ice
Services” in English on http://ocean.dmi.dk/arctic/index.uk.php

Ice sailing

 What kind of situations are the most dangerous when navigating through the Arctic?

The dangerous situation arises when experienced - I repeat - when experienced ship officers
of the Arctic waters are dulled by routine; or when completely inexperienced ship officers
sailing in Arctic waters without an experienced pilot.
This situation “Trapped in arctic pack ice” is my own experience, the situation was critical,
and if the ship had been an ordinary ship would surely have been pushed together and then
sunk. It has happened before in this area ... wathc my short video about my experiences that
way on https://www.youtube.com/watch?v=u1seDuxUA0o . Such critical situations have
arisen in the Arctic and Antarctic through time, which I write stories about my upcoming
book.

 When is ice dangerous when sailing through, and when is it innocent? What types of ice
does one have to be careful with?
Any kind of ice can be dangerous to a ship if the ship is not designed to withstand the
collision can with the ice.

Ship's speed is very crucial for meeting with ice - it's just like with cars; the higher the speed
the greater the damage ...
60

 Some scientist predict an ice-free north pole in the future. Is it neccecairy for all the polar
ice to melt to make the north pole completely navigable?

If the ship is designed for the kind of ice that can be on the route, so it is no problem - but it
will then be very costly to build the ship - and then disappear the profits

 In our report we looked into the possibility for cargo vessels to sail through the Arctic with
icebreaker assistance. It might be possible for vessels to travel in convoy behind an
icebreaker. Is this already happening to your knowledge? How does that work in practice?
(How far, how many ships, how expensive?)
To day it is practiced in the Northern Sea Route - mr. Christian Bonfils knows more about
this I am sure 

 Another possibility that we looked into in our report is to build ice resistant cargo vessels
that would not need icebreaker assistance. Do you think this is possible?
Yes - but so will the ship itself be of the same solid construction as an icebreaker ...!

 What do you think would be the advantages and disadvantages of travelling in convoy with
icebreaker assistance an of making cargo vessels ice resistant?
Covoy advantages with icebreaker ahead: the icebreaker can immediately help a beset ship
in the convoy.
Covoy disadvantages with non icebreaker ahead: the vessel may get stuck in the ice for
many days
Cargo vessels ice resistant advantages: such a ship can save many costs of using an
icebreaker ahead
Cargo vessels ice resistant disadvantages: non

 Do you believe that the obligation of applying and paying for a permission to make use of
for example the northern sea route or the north west passage, causes vessels withhold from
using them?

Ports

Again a good question; I do not know, maybe mr. Christian Bonfi know ?

2. Do you think that the Port of Rotterdam would benefit from it when more cargovessels
would use Arctic routes?
No

3. What other ports could benefit from it (or otherwise experience consequences) when more
cargo vessels would use Arctic routes?

I do not think that any ports will have considerable benefit of Polar passages - ships can get
benefit by saving fuel in a few months a year, in turn, can cost a lot of money to build the
ship with ice strengthening.
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Report and Questionnaire

9) Do you have any corrections or feedback on our report? It is a work in progress still, and we
welcome any feedback you might have.

I think you have done a very good job, and I have also learned much new to me when I read
your report. It is thorough and serious.

10) What did you think about this questionnaire? This is the first time that we made one, and we
would welcome your feedback.

I'm glad that I had to answer your questions; it was actually a lot harder than I though…!! 
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Interview Port of Rotterdam
Algemeen

 Zou u iets kunnen vertellen over uw rol binnen de port of Rotterdam?

 Zit nu 2 jaar in POR, heeft bestuurskunde gestudeerd en is binnengekomen met een stage op
de European and International affairs afdeling. Afdeling die heel erg is gericht op de
Europese en Internationale lobby. Deze lobby is heel erg gericht op beleids en de politieke
kant. Jaar geleden is de afdeling volledig European affairs geworden en is International er
een beetje buiten gevallen. Maar dossiers zoals deze blijven hangen door het politieke deel.
 Heeft u voorafgaand vragen aan ons
 Ik heb een half uur

Voordelen/Nadelen

 Wat denkt u dat de voornaamste voordelen zijn (en nog zullen zijn) van het meer bevaren
van Arctic routes door vrachtschepen gekeken vanuit het oogpunt van port of Rotterdam?

 Er zouden in potentie kansen zijn maar deze moeten worden gezien als extra bovenop de
bestaande routes. Heeft geen vervangingswaarde van de routes. Geeft Toevoeging van
bestaande lading. Twee redenen: nu de lage olieprijs dus van minder belang of de route kort
of lang is voor de reder. Containervaart heeft mogelijk weinig betrouwbaarheid. Dit zijn 2
redenen voor ons om geen extra potentie in deze route te zien. Kansen zouden in de olie en
gassen zitten die daar plaatselijk te vinden zou kunnen zijn. Maar dus meer voor tankers als
voor containerschepen.
 Wat denkt u dat de voornaamste nadelen zijn (en nog zullen zijn) van het meer bevaren van
Arctic routes door vrachtschepen gekeken vanuit het oogpunt van port of Rotterdam?
 Rederijen blijven graag een route varen die voor hun bekend zijn en waar ze die zekerheid
hebben. Containervaart heeft mogelijk weinig betrouwbaarheid. Er zijn weinig
overslagpunten als er via de Arctic gevaren wordt. Geen exacte diepte bekend terwijl
schepen groter en groter worden.
 Wat zou er (naast het verder smelten van het poolijs) moeten gebeuren om bevaren van
Arctic routes meer aantrekkelijk te maken voor vrachtschepen?

 Vanuit havenbedrijf moet er niks gebeuren. Liefst geen bedrijfsvoering daar. Geen issue op
de huidige route. Waarom zou je een prachtig gebied geforceerd willen gebruiken? En
daarbij als het ijs smelt moeten de kades in de haven verhoogd worden door de verhoogde
waterstand. Naast smelten zou het vaargebied in kaart moeten worden gebracht. Dit vanuit
het praktisch oogpunt. Stroming, diepte en dergelijke moet duidelijk worden. Uitgebreidere
SAR. Er wordt gepleit voor regelgeving wat betreft duurzaamheid en veiligheid als er meer
63

gevaren gaat worden.

 Een voordeel van het bevaren van de Arctische routes door vrachtschepen de
afstandsvermindering met tijd en brandstof besparing als gevolg. Zou de port of
Rotterdam hier goed van kunnen profiteren?

 Als vanaf San Francisco gevaren wordt dan is er een voordeel. De capaciteit is enorm die de
Port of Rotterdam aankan.
 Een van de nadelen van het bevaren van Arctische routes door vrachtschepen is de
onprecieze en onbetrouwbare ETA. Ziet u hier een mogelijke oplossing voor binnen de
port of Rotterdam?

 Voor Port of Rotterdam is een vertraging geen heel groot probleem. Meer voor de slepers,
roeiers, binnenvaart en vrachtwagens. De hele logistieke keten wordt aan piekbelasting bloot
gesteld. Dit is lastig te verhelpen.
 Zijn er nog belangrijke aspecten, voordelen, nadelen aan het varen via Arctische routes door
vrachtschepen die niet aan bod zijn gekomen in het verslag of interview?
 Moet je de Russen nu meer macht geven dan dat ze hebben doordat een deel van de Arctic
van Rusland is. Er is weinig lading vanaf Noord Amerika dus weinig belangstelling
daarvoor. VS is niet echt meer een productieland. Veel komt nu dus uit Azië.



Als er iets mis zou gaan onderweg is de kans groot dat de Port of Rotterdam negatief in het
nieuws komt omdat dan ook bijvoorbeeld Greenpeace hierbij betrokken is.

Icesailing

 Wij hebben gekeken in ons deskresearch naar de mogelijkheid voor vrachtschepen om door
gebieden te varen waar ijs is met assistentie van ijsbrekers. Het is mogelijk bijvoorbeeld om
in konvooi achter een ijsbreker te varen. Is de capaciteit van de port of rotterdam
voldoende om bijvoorbeeld een groep aan te kunnen?

o

Ja die capaciteit is er. Er van uitgaande dat het kleinere schepen zijn. Nieuwe
Maasvlaakte kan 2x 18000 TEU aan dus waarschijnlijk ook meerdere kleinere.

Verslag en Interview

11) Heeft u nog verbeteringen of andere feedback over ons verslag? Het is nog geen definitieve
versie, en wij zouden alle mogelijke tips op prijs stellen.

12) Eindresultaat wil ik graag ontvangen. Probeer je niet blind te staren op kostenbesparing. Meer
dan alleen geld. Politiek en markt.
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Questionnaire Aker Arctic
General

 Could you please tell us something about yourself and your knowledge about the Arctic?
 I have a Masters Degree in Ship designing

 Master Thesis "The effect of snow on ice resistance".

 Short CV:

 10 Years at various positions at Kvaerner Masa-Yards Arctic Research Centre
 10 years at various positions at ABB and ABB Azipod

 6 years at Aker Arctic as Director of Sales and Marketing

 10 field trips to ice research expeditions (Pechora Sea, Kara Sea, Gulf of Ob, Sakhalin Island) either onboard a vessel or land
based missions.

◦



Overview

In our report we differentiate 4 different Arctic routes, of which 2 are already in use. Is this correct according to you? Or are there more
ore less routes (in use)?
◦ You mean:
◦
▪

NSR (used extensively)

▪ North-West Passage (occasional traffic)
▪ Transpolar route (no traffic)

▪

The fourth that you indicate is of course Arctic, but as such it is outside of your main problem area. From your topic
point of
view I
would
concentr
ate on
the
routes
below.
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◦ Please do not forget that a lot of the traffic is destination cargo - everything is not transit.
Do you know what kind of cargo vessels make use of Arctic routes (that are navigable) the most?


◦ Please check http://www.arctic-lio.com/nsr_transits for the NSR.





◦ Please check http://www.americanpolar.org/wp-content/uploads/2014/10/NWP-2014-X-5-layout-for-PDF.pdf for the NWP
Where are the ships that you build usually used?
◦ We do not build ships, we design them. Most of the the vessels that we have designed are intended for operation in
the Baltic Sea and in the Russian Arctic. Some also in the Antarctic and in the US / Canadian side. 7 vessels are in the
Caspian Sea.
Scientist predict that the transarctic route will be navigable by 2050. Do you believe that vessels made by Aker Arctic will be using this
route then?

◦ I would think that if the transarctic route is considered economical and safe, then there will be traffic and some of the vessels

would most probably be designed by us. We have to remember that the vessels operating in 2050 have not yet been built. In
the end it is very much up to the owner's decision, where they will use the vessels - hard to tell

1.

Construction

13) What are the most important differences between a ‘normal’ cargo vessel and a for ice reinforced cargo vessel?
a. Ice strengthened vessels are
i.

ii.

iii.

more expensive to build

more expensive to operate (less dwt) due to the increased steel weight and higher propulsion power
more difficult to design and construct

14) What aspects does Aker Arctic look at mostly when designing and building an against ice reinforced cargo vessel?
a. In principle we look at all the aspects of the ship
b. First the main dimensions and powering
c. Then hull form and propulsion

d. Then the GA and machinery room

e. Winterisation is taken into account already in early phase as increased weight and GA -phase: we do not design an open water
vessel and then make it capable to operate in cold and in ice.
15) What kinds of ice are the most dangerous? How are vessels build by Aker Arctic protected against it?
a. From hull integrity point of view growlers are most dangerous
b. From logistics point of view compressive ice is difficult

16) What kind of paint is used on the hull of the ships that Aker Arctic builds to protect it against ice?

a. As we are not a shipyard, we are not purchasing the paint for the vessel, nor painting the vessel. The decision is not up to us
decide, but this is discussed with the ship owner and the shipyard and Aker Arctic. There are many elements, which are
influencing the decision:
b. - frictional properties
c. - price of the paint

d. - how well the paint can withstand the ice abrasion
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e. - how well the pain can withstand the yielding of the steel plate (and not flaking).
f. - etc…

17) How much maintenance do vessels build by you require? How often do vessels build by you need to be in dry-dock?
a. The vessels are designed for normal docking interval specified by the classification societies.

18) Do you believe it is possible to refit an existing ‘normal’ cargo vessel to become worthy of travelling through Arctic area’s without (much)
assistance? What kind of vessels could be suitable for this?


a. It is possible, but not necessarily economical.

Are there any interesting projects or new innovations in progress now that you could tell us about?

o Please check our web pages (http://akerarctic.fi/en/news). We publish there the information we can share. Please also check
our youtube page about the obilque icebreaker

1.

Navigation

 What kind of ice class must a vessel have to call it an icebreaker?

 In practice the higher ice classes can have an additonal "Icebreaker" notation (not yet in the PC classes). E.g. DNV has "Polar
10" and "Polar 10 Icebreaker" and RMRS has e.g. "ARC 8" and "Icebreaker 8".

 Some scientist predict an ice-free north pole in the future. Is it neccecairy for all the polar ice to melt to make the north pole completely
navigable?



 No - you can navigate in ice.

What should happen (apart from the further melting of the Arctic ice) to make the Arctic routes more attractive to cargo vessels to make
use of?
o

Influencing factors: short term scenario

 The Freight level for different cargo types

 Availability of return cargo (suitable vessels)


Suitable cargoes (summer operation)

 Type of cargo – time sensitive cargoes vs others

 Time required for passage - Ice conditions and waiting time

 Availability of ice class tonnage in different segments and sizes – which level of ice class is required?

 Cost elements: Bunker prices - Insurance – Port charges - NSR Transit (laden and in ballast) and Suez canal tarifs
o

 Piracy threat – cost of insurance and protection – risk of non-delivery of cargo
What will influence the long term scenario?

 Climatic developments – how long will the navigable window be?

 Continued imbalance in resource production and needs – Asia vs the rest
 Regulations – IMO Polar Cod

 Predictable regulation and tariff policy

 Russia’s continued interest - the next generation ice breakers
 Availability of suitable ice class tonnage
 Types of cargoes and commodity prices
 Freight markets and bunker prices

 Piracy and other factors influencing the cost of alternative routes
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 Purpose built vessels – ability to find profitable cargo for off-season
 Predictability and a competitive cost level!

 In our report we looked into the possibility for cargo vessels to sail through the Arctic with icebreaker assistance. It might be possible for
vessels to travel in convoy behind an icebreaker . Is this already happening to your knowledge? Do ships build by you participate in
convoys sometimes? How does that work in practice? (How far, how many ships, how expensive?)

 Convoys are a common operation mode in the Russian Arctic.

 In practice most of the vessel are in convoy in the Russian Arctic - usually so that the vessels are not towed by the icebreaker.
 Icebreakers tow only, if the following vessels cannot make on their own. First with a longer towing line and in very difficult
conditions in close tow. Icebreakers can perform better when operating alone.

 The cost issue you would have to consult the shipowners / Rosatomflot

 Icebreakers often assist cargo vessels in the Arctic. There are icebreakers that run on nuclear power and icebreakers that run on diesel.
What are the advantages and disadvantages of them both to your knowledge?

 Advantage: Long endurance and possibility to install high power for the nuclear vessels.
 High price and the vessels are not able to visit all ports.

a.

Report and Questionnaire

 Do you have any corrections or feedback on our report? It is a work in progress still, and we welcome any feedback you might have.
 I would think I have, but at the moment I do not have the time to go through it in detail.

 Are there important aspects, advantages or disadvantages that you know of which we have overlooked in our report and/or
questionnaire?

 Designing, building and operating ice-breaking vessels is a very multifaceted problem. If I had a topic like you, I would not have
a broad overview on all the topics that are related to the Arctic shipping, but start to look at the specific transportation task
in question: From Rotterdam to Destination.

 There is a saying: "Cargo is the King". I did not find much about the cargo that you would be transporting:
 what kind of is the cargo are you planning to transport





liquid
containers
bulk
…?

 How much cargo?

 Year-round traffic?

 Scheduled or SPOT traffic?

 These are the key questions, when planning and evaluating a transportation system. Different cargo has different
requirements and therefore also the technical solutions are different.

 What did you think about this questionnaire? This is the first time that we made one, and we would welcome your feedback.


 This is a good way to get information. Problem usually is that people do not have the time to answer in enough detail.

Good luck in your studies.
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Fuel Consuming

Rotterdam 380cSt summary:

Date

Week

Price ($) a ton

Week 46

196.00

20/11/2015

Week 47

06/11/2015

Week 45

13/11/2015
30/10/2015
23/10/2015
16/10/2015
09/10/2015
02/10/2015
25/09/2015
18/09/2015
11/09/2015
04/09/2015
28/08/2015
21/08/2015
14/08/2015
07/08/2015
31/07/2015

Week 44
Week 43
Week 42
Week 41
Week 40
Week 39
Week 38
Week 37
Week 36
Week 35
Week 34
Week 33
Week 32
Week 31

190.50
214.50
221.50
219.00
226.50
246.50
218.50
213.00
223.50
223.50
245.00
218.50
221.00
245.00
256.00
267.00
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24/07/2015

Week 30

280.00

10/07/2015

Week 28

305.50

17/07/2015
03/07/2015
26/06/2015
19/06/2015
12/06/2015
05/06/2015
29/05/2015
22/05/2015
15/05/2015
08/05/2015
01/05/2015
24/04/2015
17/04/2015
10/04/2015
03/04/2015
27/03/2015
20/03/2015
13/03/2015
06/03/2015
27/02/2015
20/02/2015
13/02/2015
06/02/2015
30/01/2015
23/01/2015
16/01/2015
09/01/2015
02/01/2015

Week 29
Week 27
Week 26
Week 25
Week 24
Week 23
Week 22
Week 21
Week 20
Week 19
Week 18
Week 17
Week 16
Week 15
Week 14
Week 13
Week 12
Week 11
Week 10
Week 9
Week 8
Week 7
Week 6
Week 5
Week 4
Week 3
Week 2
Week 1

293.00
321.00
321.00
331.00
331.50
320.50
323.00
339.00
351.00
350.00
349.00
336.00
324.50
296.00
297.00
306.00
281.50
296.00
312.50
318.00
312.00
315.00
301.00
246.50
243.00
242.50
246.50
275.00
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