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1. The Brief
The earth’s Polar Regions are the areas bound by the Arctic and Antarctic Circles, ~65 Degrees North and South
Latitude. Despite – in the Arctic at least – being governed in part by highly developed countries, connectivity
and ICT services can be likened to the developing world due to high technical challenges inherent in the
region’s geography, climate, topography and population density.
Poor service with high costs have been prevalent for communities in the Polar Regions. To take one example,
polar markets have traditionally been an afterthought of a region for broadband access, with only 27 percent
of households in the rural Arctic Nunavut region have access to broadband with speeds of at least 1.5 Mbit/s
[Government of Canada]. Residents there pay 45 percent more for broadband than their counterparts in the
lower Canadian provinces, even though it is much slower than that available in other parts of Canada.
Polar residents therefore have to “make do” with dial-up Internet access, low-speed L-band network
connectivity at speeds that don’t meet most definitions of ‘broadband’, or high priced Ku-band connectivity,
assuming that VSATs even have a view of GEO satellites.
To take trade and transportation as another example, approximately 80 percent of the world’s industrial
production takes place north of the 30th parallel north, making the Arctic Ocean a shortcut between the
world’s most advanced and productive regions [Hellenic Shipping News, 2015]. Compared to traditional routes
between the North Pacific and North Atlantic Oceans, advantages of trade and transportation routes through
the Arctic Ocean include shorter distances, reduced fuel consumption and carbon emissions, faster deliveries
of goods and higher profits. As the Arctic becomes increasingly important to the global economy, access to
real-time information regarding weather and ice conditions is critical for navigation safety, efficiency of travel
and regulatory compliance.
This situation is expected to improve over time but not at the pace and level that can be considered equal to
the First World.
This report explores the demand for communication channels in the Polar Regions and whether space-based
assets might provide a solution that is both technically and commercially viable.
The key objective is to identify opportunities for the UK Space sector to add value to the stakeholder
organisations and businesses involved in and impacted by issues surrounding the Polar Regions with a focus
on Communications. The report includes an overview of:
•
•
•
•

Space-enabled communication solutions.
Key sectors utilising the Polar Regions and the demand they create as ‘sub markets’ for communications.
Factors that limit growth.
Factors influencing the likelihood of further polar exploitation and therefore market size (e.g. political,
environmental and socioeconomic influences).

Please note that as Antarctica is such a small market (mainly research stations), much of the available research
focuses on the Arctic. While some statements apply to both poles, differences have been highlighted where
they may exist.
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2. Executive summary
As remote as they are, the earth’s Polar Regions can be busy places. Permanent residents, energy companies,
mining companies, fisheries, cruise ships and more require polar operational capacity – including being able
to communicate efficiently. In such harsh conditions as can be found at the poles, reliable communications
can be a matter of life and death, but there are many commercial, strategic and barriers to developing
infrastructure that provides good coverage.
Although the Antarctic has no indigenous population, the number of people conducting and supporting
scientific research and other work on the continent and its nearby islands varies from about 1,000 in winter
to about 5,000 in the summer. Polar tourism is on the rise, with 40,000 tourists visiting the Antarctic in 201516.
The Arctic is home to approximately 4 million people (of which, around 400,000 are indigenous peoples,
according to the UN), with larger settlements usually located in resource-strategic positions. At least 10 cities
boast populations of around 30,000+ people, the largest of which go well into the hundreds of thousands. Rich
deposits of natural resources are spurring industrial activity in the region, with the melting of Arctic ice also
promising easier access to shipping in the years to come.
A range of comms possibilities are available within the Polar Regions, including: optical fibre, mobile wireless,
microwave, copper, coaxial cable and satellite.
Satellites are typically understood to offer poor coverage at very high rates. Communications satellites
operating in geostationary Earth orbit do not cover the area of the poles. Even when a link can be made, it can
be prone to interruption from icing on antennas, or from disruption caused by heavy seas. The Iridium satellite
constellation can supply communications services in the Arctic, but there have been recorded cases of
interruptions, and costs are seen by many to be prohibitive.
The potential benefits of good connectivity to states and individual end users are well understood and
articulated, but significant barriers to polar development remain – from dispersed populations to harsh
climate to underdeveloped investment models.
As the graph below illustrates, by 2024 the four largest polar communications market segments by
application are forecast to be: Video (22.9% predicted share of total revenues by 2024); Commercial mobility
(22.2% predicted share of total revenues by 2024); Broadband and VSAT (18.8% predicted share of total
revenues by 2024); and Oil and gas (16.5% predicted share of total revenues by 2024).
Six additional, more minor, segments are expressed as: Telephony (7.3% predicted share of total revenues by
2024); Government / military (6.7% predicted share of total revenues by 2024); Mining (3.4% predicted share
of total revenues by 2024); Utilities (1.3% predicted share of total revenues by 2024); Backhaul (0.7% predicted
share of total revenues by 2024); and Machine-to-machine / IOT (0.1% predicted share of total revenues by
2024).
Demand for Video markets in the Polar Regions comes from two sources. First, spillover demand on some
beams with polar coverage, of which a small percentage is allocated to the Polar Regions, and second, small
(or indeed sometimes relatively large) population centres that do have some real demand for TV services.
Polar Video markets tend to be limited to a handful of cities located north of the Arctic Circle, concentrated
in Northern Russia and parts of Western Europe (Scandinavia for the most part).
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Commercial mobility (mainly the passage of shipping) may be boosted by the more frequent access made
possible as a result of polar ice melting due to global warming. This most notably relates to the North West
passage, which is now considered by some to be “open for business”, at least for a short time in the summer.
The market base for Broadband access subscribers is low currently but is expected to grow four-fold within
a 10-year period. The key to market growth has been driven by supply with the entrance of GEO-HTS. Over
time, the entrance of LEO-HTS will lead to even more dynamic growth given favourable cost structures
The Madrid Protocol prohibits all exploration activities in the Antarctic region, which negates any potential
oil and gas market. According to the US Geological Survey, 13 percent of the world’s undiscovered oil
resources (90 billion barrels) and 30 percent of the world’s undiscovered natural gas resources (1,669 trillion
cubic feet) lie in the Arctic region (84 percent of which are offshore).
Most notable developments in the past 12 months include:
•
•
•
•
•
•
•

Arctic sea ice continues to melt at alarming rates;
China has sharpened its interest in the North West passage
Several broadband initiatives are underway within the Arctic;
Russia has been seen to step up its interest in the region with further development of its nuclear-powered
ice-breaker fleet;
Canada has signalled intent to invest further in a $2.4 billion satellite communications constellation;
The ESA Iris project for Air Traffic Control has revealed encouraging test results in the Arctic; and
President Obama banned new oil and gas drilling in most US-owned waters in the Arctic, but Norway and
Russia have been seen to invest further resource in Arctic oil and gas exploration.

However, a clear overarching strategy for the Polar Regions appears to be notable by its absence.
It is clear that – while demand within certain sectors is strong, due to the lack of available infrastructure and
the importance of comms within such harsh environments – the market size for polar comms present a major
challenge, mainly due to low populations and the difficulty of driving through game-changing infrastructure
projects.
Growth in demand and usage are expected within a 10-year timeframe; however, the opportunity is
expected to remain limited compared to other regions of the globe, unless significant new investment from
government programmes is seen, or the oil and gas industry increases its investments in the region to an order
of magnitude.
Therefore, the polar communications market does not currently appear to offer a compelling proposition
for major investment, unless some of the challenges outlined in this report are overcome.
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3. Introduction
General introduction to the Polar Regions
As remote as they are, the earth’s Polar Regions can be busy places. Permanent residents, energy companies,
mining companies, fisheries, cruise ships and more require polar operational capacity – including being able
to communicate efficiently. In such harsh conditions as can be found at the poles, reliable communications
can be a matter of life and death, but there are many commercial, strategic and barriers to developing
infrastructure that provides good coverage.
The Antarctic

Major research stations in the Antarctic
Source: Asia.nikkei.com
Although the Antarctic has no indigenous population it is permanently occupied by representatives of the
seven nations that stake territorial claims to parts of the continent, which are Argentina, Australia, Chile,
France, New Zealand, Norway and the United Kingdom. A number of other countries support scientific activity
in the Antarctic.
A crucial document for the region is the Antarctic Treaty, the primary purpose of which is to ensure "in the
interests of all mankind that Antarctica shall continue forever to be used exclusively for peaceful purposes and
shall not become the scene or object of international discord."
Several governments maintain permanent manned research stations in the Antarctic (as shown in in the image
above). The number of people on the continent and its nearby islands varies from about 1,000 in winter to
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about 5,000 in the summer. Many of the stations are staffed year-round, the winter-over personnel typically
arriving from their home countries for a one-year assignment.
There is no economic activity in Antarctica at present, except for fishing off the coast and small-scale tourism
(which saw approximately 40,000 visitors in 2015-16), with the administrative and operational centres for
both of those based outside the region.
The Arctic

Towns and industrial activities in the Arctic
Source: UNEP/GRID-Arendal, 2012
As the above image illustrates, there are eight countries with territory within the Arctic circle. These are
Norway, Sweden, Finland, Russia the United States, Canada, Denmark (Greenland) and Iceland.
The Arctic is home to approximately 4 million people, with the share of indigenous and non-indigenous
populations varying widely between the Arctic states. Larger settlements are usually located in resourcestrategic positions. The Russian Arctic, for example, holds 1.5% of the country’s population, but accounts for
11% of its gross domestic product and 22% of its exports. Rich deposits of natural resources are therefore
spurring industrial activity in the region, especially as there is no international treaty in place to govern activity.
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Major Arctic cities

The Arctic could also hold up to 22% of the world’s
undiscovered oil and natural gas reserves. Commercial
shipping across the Arctic, along the North East
Passage and Northern Sea Route, is expected to
increase dramatically over the next few decades with
retreating ice conditions.
In addition to the hundreds of small settlements
scattered throughout the Arctic, at least 10 cities
boast populations of around 30,000+ people, the
largest of which go well into the hundreds of
thousands, as the table to the left shows.
These cities remain largely isolated from fibre
coverage, and as such, satellite remains the only viable
option for connectivity to the outside world.

Source: citypopulations.de

As the table here illustrates, the majority of these are
in the Russian Far East and Norway. The majority of
demand in Siberia and Northern Europe comes from
comparatively large settlements, whereas, by
comparison, the largest Arctic settlement in Canada is
only a few thousand people.

This is largely due to geography— there are several
cities within the Arctic Circle in Europe that are located
on the North Sea, whereas the majority of Northern Canada and Alaska are well outside any major traditional
shipping lanes and as such are not as conducive to relatively large settlements.

Polar tourism
Polar tourism has its roots in the 19th
century, when first trappers started to
organise expeditions. It developed to mass
tourism – with particular growth in the past
decade – thanks to better technologies,
better access due to melting polar ice,
longer seasons and greater commercial
promotion. A variety of options are
available, from luxury cruise ships to small
ecotourism expeditions.

In the Arctic, Alaska, Sweden and
Finland attract more than 2 million
tourists a year, while the Yukon (the top
destination in Canada) sees 200,000
tourists.
Canada’s
eastern-most
territory, Nunavut, attracts around Source: International Association of Antarctic Tour
15,000 tourists each year. The Nordic Operators
countries benefit from their closeness to
other European states, good infrastructure and well-developed tourist offers and products. As the table
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above shows, tourism to the Antarctic region has exhibited growth over the past five years, culminating
in 40,000 visitors to the region in 2015-16.
While providing new commercial opportunities, increased polar tourism has raised significant
concerns in relation to environmental sustainability.
Key national interests
Improving communications at high latitudes has been a particular goal for Canada, because so much
of its territory lies in this region.
Russia also has strong territorial reasons for wanting to improve communications in the Arctic and
the first of its proposed Arktika satellites are due to launch in 2017.
Both Canada and Russia have consulted with commercial concerns in the Arctic to build better
communications.

4. Headline overview of available polar comms technologies
A range of technologies is available to facilitate polar communication. In headline, these include:
Optical fibre
•
•

Pros: Very fast and efficient with less signal degradation; highly resistant to electromagnetic interference
and low rate of bit error; scalable (wavelengths can be turned on or off on demand); longevity once
deployed and relatively easy to replace or repair.
Cons: High investment costs; time consuming, lengthy deployment; susceptible to physical damage, such
as accidental cutting; unidirectional light propagation requires concurrent cables to be laid to achieve
bidirectional propagation of information.

Mobile wireless (3G, 4G, 4G/LTE, 5G)
•
•

Pros: More easily deployed than fixed broadband; provides the convenience of mobile broadband access.
Cons: Signals are shared and thus can be degraded at peak usage times; signal strength impacted by
distance, weather, line-of-sight, and other external factors. In addition, with regard to 5G specifically, the
technology is not yet ready for deployment. The ITU aims to finalize 5G standards and protocols by
2020.111 5G also requires high-speed terrestrial backhaul.

Microwave (Fixed Wireless)
•
•

Pros: Wireless backhaul alternative to copper or fibre connections (less expensive, easier deployment);
lower installation costs compared to buried cable systems; can transfer data at speeds of 1 Gbit/s.
Cons: Limited range compared to satellite; requires line of sight; may be subject to rain fade; bandwidth
is shared.

Copper (e.g., Digital Subscriber Line (DSL))
•

Pros: Rely on existing copper wires that are already present in many locations (though potentially less so
in the Arctic region).
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•

Cons: Speed depends on the length of the copper line; upload speeds generally substantially lower than
download speeds; slower than fibre (though VDSL and other developments increasing DSL speeds).

Coaxial cable (via cable TV networks)
•
•

Pros: Rely on existing cable TV networks (lower deployment costs where networks already exist); generally
more capable/efficient than traditional copper telephone networks.
Cons: Internet use by multiple users simultaneously can degrade service and slow speeds during peak
hours; often not available in remote areas.

Satellite
•
•

Pros: Terrestrial backbone and area networks are not needed; ability to connect users across large regions;
heavily utilized by the maritime industry; LEO and other satellites with non-geostationary orbits that are
currently being developed and deployed could provide the Arctic with broadband speeds of 50 Mbit/s.
Cons: Many existing satellites are geostationary (positioned over the equator) and service degrades
substantially at latitudes above 75 degrees north; expensive initial investment and maintenance;
expensive end-user devices; signal degraded by weather and line-of-sight problems.

5. Satellite coverage
Despite – in the Arctic at least – being governed in part by highly developed countries, connectivity and ICT
services can be likened to the developing world due to high technical challenges inherent in the region’s
geography, climate, topography and population density.
Communications satellites operating in geostationary Earth orbit do not cover the area of the poles. Even
when a link can be made, it can be prone to interruption from icing on antennas, or from disruption caused
by heavy seas.
The Iridium satellite constellation can supply communications services in the Arctic, but there have been
recorded cases of interruptions to the service which can last several minutes. It also does not provide the
broadband communication that will be needed more and more with the development of human activities in
the region, posing a challenge for the coming years.
VSATs (Very Small Aperture Terminals) transmit narrowband or broadband data and play an important role in
supplying voice and data connectivity.
Arctic coverage
Poor service with high costs have been prevalent for Northern communities. This is expected to improve over
time but not at the pace and level that can be considered equal to the First World.
Current communications satellites operating in geostationary Earth orbit do not fully cover the Arctic region,
and satellite-based broadband in the Arctic can also experience latency issues [Marine Technology Society
Journal, 2014].
Russian satellites contribute the most to Arctic coverage, with RSCC (Russian Satellite Communications
Company) and Gazprom targeting Oil and Gas customers in the region. Renewed emphasis from the Russian
Government on oil exploration in the Arctic may drive further opportunities here, but those opportunities rest
on more harmonious political relations. Purely European capacity from French satellite operator Eutelsat is
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also an important contributor, boosted by the fact that important countries (i.e. Norway, Sweden and Finland)
have citizens that need connectivity above the 65 degree latitude.
Antarctic coverage
South Pole coverage remains extremely limited, coverage coming mainly from a few Intelsat satellites off
South America. As the Antarctic is far less attractive to commercial ventures, as compared to the Arctic belt,
the overall demand from the South Pole is much less, thus leading to almost no new supply.
For the Polar Regions, therefore, investing in any kind of exclusive telecom services - terrestrial or satellite –
is hard to justify because of the extremely low population densities at play.

6. User benefits of stable comms connectivity in Polar Regions
The Arctic Economic Council (an independent organisation that facilitates Arctic business-to-business activities
and responsible economic development) has highlighted the cross-cutting importance of polar connectivity to
a range of sectors. It defines these benefits individually as:
•
•
•
•
•
•
•
•
•
•

Economy: increasing GDP by promoting the adoption of more efficient business processes, reducing
transaction costs, and providing better access to labour pools, materials and consumers.
E-commerce: allowing for new business models (business-to-business transactions and customer-tobusiness exchanges).
Education: connecting teachers to students and allowing greater access to a wide range of educational
materials not available locally.
E-government: enhancing the range and quality of public services to citizens and businesses while making
government more efficient, accountable and transparent.
Government participation and community involvement: preventing political isolation and enabling
political engagement and participation.
Medicine/public health: allowing health care providers to improve the health of their patients through
access to the specialty care they need, regardless of where they live.
Protecting national interests: supporting the ability to easily locate and quickly exchange data, which is
essential to ensuring the security and defence of the nation-state as well as the safety of citizens at home
and abroad.
Scientific research: supporting researchers to access information, share scientific resources and
instruments, and virtually collaborate with colleagues around the world.
Trade and transportation: improving telematics, telemetry, efficiency, safety, and employee and
passenger welfare and training on trade routes.
Public safety: facilitating communication to allow for more precise disaster planning and response, search
and rescue, the allocation of scarce resources more effectively.

Despite the widely-appreciated benefits, progress remains challenged. For example, Antarctic research
institutes use several sat comms systems to get coverage; for deep field engagement, though, only Iridium is
considered sufficiently reliable, but is also – for many – prohibitively expensive, with one researcher stating
that Iridium dial up is $70 for 1MB. Some institutes even prefer to download data onto a disk and fly a twinengine aircraft (a 6-10 hour flight) to the deep field site to pick up the disk, at an estimated cost of $6K.

7. The challenges of polar development
When considering potential market and infrastructure developments, the unique characteristics of the Polar
Regions – and the challenges they present - must be considered. They can broadly be presented as:
10

•

•
•

•

•
•
•

•

Dispersed population: Much of the Arctic is characterized by small, rural settlements separated from one
another by large distances. For example, approximately 120 Alaskan villages have fewer than 1,000
residents, and many have fewer than 100 residents. Communities such as these are highly dispersed and
are often not connected to any road system, limiting ingress and egress to air and, depending on the
season, waterways or temporary ice roads.
Geography: The geographic breadth and challenging terrain of the poles make much of the region difficult
to service from an economic perspective and also make building, maintaining and providing affordable
communication services to end users challenging.
Harsh climate: Temperatures are some of the coldest in the world. In Svalbard, Norway, for example,
temperatures can drop as low as -46°C in the winter. Among other challenges, these temperatures – and
large amounts of snow and ice – contribute to a short construction season for deploying and maintaining
the physical infrastructure necessary for other certain technologies.
Higher costs: Energy in some parts of Polar Regions is expensive, thus increasing costs associated with
building physical infrastructure. In addition, the components of the infrastructure may themselves be
more expensive. For example, fibre optic cables must be heavily armored in order to withstand the freeze
and thaw cycles of the harsh climate.
Human resource gap: The region has an insufficient network of specialised technical contractors and IT
professionals. Even in locations where an adequate number of professionals may exist, the training
necessary to keep pace with recent technological advances can be lacking.
Lack of a comprehensive strategy: There does not currently appear a comprehensive strategy for
connecting all Arctic and Antarctic communities to one another and the rest of the world. States tend to
work in isolation from one another when attempting to address their internal user needs.
Lack of transportation infrastructure: Due, in part, to the harsh climate and dispersed population, road
and railway infrastructure development has been limited. Many Arctic communities, for example, receive
supplies primarily via sea or air. However, due to the lack of natural harbours in many parts of the Arctic
and the short summer season, even sea routes can be limited. Without adequate roads and railways,
transporting the heavy equipment necessary to lay terrestrial cable or build towers or other facilities
necessary for deployment is challenging.
Undeveloped or underdeveloped investment models: The existing investment infrastructure in the Arctic
is not meeting the rapid pace of change and convergence of communication services available in other
non-Arctic regions.75

As these challenges demonstrate, any strategy for further development in the Polar Regions requires a multipronged approach focused on ways to promote technical deployment while encouraging demand to ensure
that the benefits of connectivity are fully realised.
The next section looks in greater detail at the market.
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8. MARKET OVERVIEW
Headlines
The most comprehensive market report to date on this issue (Polar Satellite Markets) was published in
December 2015 by Northern Sky Research. As it was so comprehensive and relatively recent, the key findings
from its 175 pages are set out here as a platform for further exploration.
The report focused on 10 distinct areas of market demand.
As the graph below illustrates, by 2024 the four largest polar communications market segments by application
are forecast to be:
1.
2.
3.
4.

Video (22.9% predicted share of total revenues by 2024);
Commercial mobility (22.2% predicted share of total revenues by 2024);
Broadband and VSAT (18.8% predicted share of total revenues by 2024); and
Oil and gas (16.5% predicted share of total revenues by 2024).

This leaves the six more minor segments to be:
1.
2.
3.
4.
5.
6.

Telephony (7.3% predicted share of total revenues by 2024);
Government / military (6.7% predicted share of total revenues by 2024);
Mining (3.4% predicted share of total revenues by 2024);
Utilities (1.3% predicted share of total revenues by 2024);
Backhaul (0.7% predicted share of total revenues by 2024); and
Machine-to-machine / IOT (0.1% predicted share of total revenues by 2024).

Video is expected overall to be the dominant application throughout the forecast period (2014-2024);
however, its revenue share is expected to diminish vis-à-vis other applications, which are predicted to grow
at higher levels.
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Growth in demand and usage are therefore expected within a 10-year timeframe; however, the opportunity
is expected to remain limited compared to other regions of the globe.
The greatest change is expected to take place in the Broadband Access & VSAT market, driven by the entrance
of LEO-HTS (low earth orbit high throughput) systems. Better cost structures plus coverage will lead to higher
procurement by households and enterprises.
Pricing of Polar capacity shows trends contrasting to most parts of the world. Limited capacity can be
considered usable in the Polar Regions. This problem is further exaggerated in the South Pole where options
are even more limited. Pricing, as a result, is expected to be steady or rise steadily until the launch of LEO
constellations in 2020.
Increasing scientific research activity, territorial claims and even tourism make the Antarctic region a growing
market for satellite communications.
To date, the Polar Regions’ inherent geography, physical landscape and challenging economic base have
restrained infrastructure investments and risk-taking from private enterprise. The report concluded that polar
communications is limited market that is not attractive for satellite-based investments unless these challenges
are overcome.
Terrestrial competition has little or no reason to go North (let alone South) as there is very little money to be
made. Satellites, however, may go after certain opportunities (Oil & Gas, Scientific exploration, etc.), but these
too will grow at single-digit CAGRs making exclusive launches of supply for the Polar region a near
impossibility.
For satellite, Polar coverage can still be an offshoot of some neighbouring regions e.g. Northern Russia (where
Oil & Gas is a popular application) or Northern Canada or Alaska (where data networking and even video might
be enough of a market).
The three potential game changers to invigorate the market could be a major oil and gas rebound (which
would lead to renewed economic activity that spills over to other economic sectors), a large-scale
government-funded programme such as a comprehensive digital divide initiative tackling Broadband Access,
or a technological leap such as the exponential increase of small satellites increasing polar coverage at low
cost.
The next section presents headline explanations and analysis of each of the ten identified market segments,
in the order of greatest predicted revenue share by 2024.
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9. Market segments
Video
22.9% projected revenue share by 2024

•

On the North American side of the video market, C-band (such as Anik F1R, coverage shown above) will
be the predominant form of capacity, largely coming from beams that cover the entirety of Canada and
Alaska. There remain some populations in these areas that do spur demand for TV services, and in many
cases, the population of these cities is actually increasing.

Context
•

•
•

•
•

Demand for Video Markets in the Polar Regions comes from two sources. First, spillover demand on
some beams with polar coverage, of which a small percentage is allocated to the Polar Regions, and
second, small (or indeed sometimes relatively large) population centres that do have some real demand
for TV services.
Polar Video markets tend to be limited to a handful of cities located north of the Arctic Circle,
concentrated in Northern Russia and parts of Western Europe (Scandinavia for the most part).
Video Distribution demand in the Polar Regions largely comes from SD channels. This is for the most
part spillover demand from nationwide broadcasts on beams with capacity spilling over the Arctic
Circle; however, there is some real demand in areas such as Siberia and Northern Scandinavia, where a
number of cities exist with over 50,000 inhabitants, and in some cases over 100,000.
HD content is expected to see strong growth from a low starting point, due largely to the global
proliferation of HD, and the fact that in a lot of instances, it is becoming the new standard.
The C-band video market in Polar Regions is limited somewhat to the North American side of the region,
with very little C-band demand over the Polar parts of Western Europe and Russia. C-band Video
Distribution tends to be concentrated in Canada, with a number of rural outposts numbering in the
single-digit thousands seeing a small amount of C-band video demand.

Headline conclusion
•

The Contribution market in the Polar Region will remain a small market largely limited to Ku-band, but
there will be some demand for GEO-HTS as more offerings come into the market long-term.
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Commercial mobility
22.2% projected revenue share by 2024

The North West passage is marked in
blue on the image to the left.
In 2007, it briefly opened. With the
continued melting of Arctic ice, the
Northwest Passage could become a
busy navigation route, cutting about
7,000 kilometres from the shipping
routes between Asia and Europe.

Source: Business Insider

Context
•

•

•
•

In August 2013, the maiden voyage to Europe by a Chinese merchant ship through the ‘North East
Passage’ was heralded as helping the world's biggest exporter speed goods to market and was identified
as a symbol of Beijing's strategic ambitions in the Arctic.
The vessel – owned by Chinese state shipping giant COSCO – left the North Eastern port of Dalian and
travelled to Rotterdam in the Netherlands, a 5,400-kilometre (3,380-mile) voyage which state media
said took just over 30 days.
That is up to two weeks faster than the traditional route between Asia and Europe through the Suez
Canal, according to COSCO.
In October 2014, Business Insider reported that: “The hazardous Northwest Passage is open for
business.”

Headline conclusion
•

•

•
•

•

Healthy growth is foreseen in this market where Mobile Satellite Service platforms are expected to
continue to be dominant within the forecast period due to programmes such as Iridium that have
complete coverage of the Polar region.
However, although competition in terms of coverage is coming to Iridium where its value proposition
may be challenged by higher throughput programmes, Iridium NEXT may be able to address the higher
bandwidth challenge by virtue of its higher bandwidth offering.
The entrance of LEO-HTS provides added capacity and coverage, which is expected to impact the Polar
market positively.
Similar to the Government/Military vertical, LEO-HTS could address the technical challenges of the Polar
Region. However, unlike the Government/Military vertical, Certification requirements will not hamper
the speed to deployment at high levels.
Although LEO-HTS programmes are not aggressively targeting this region, service providers and end
customers may be the ones approaching the LEO-HTS providers in order to provision services.
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Broadband and VSAT
18.8% projected revenue share by 2024

•

The market base for Broadband Access subscribers is low currently but is expected to grow four-fold
within a 10-year period. The key to market growth has been driven by supply with the entrance of GEOHTS. Over time, the entrance of LEO-HTS will lead to even more dynamic growth given favourable cost
structures.

Context
•
•

•

Broadband Access services and secure VSAT communications are required by enterprises and houses.
However, there are many challenges to ramping up coverage and Broadband Access serving the Polar
Region can be regarded as an incremental or even incidental market.
According to Quintillion Networks, “Alaska has 255 remote, non-road-connected communities spread
over 600,000 square miles; roughly an area twice the size of Texas. This distance, the unique climate,
and geographic challenges limit broadband availability and capacity and can significantly impact build
and maintenance costs.
“Telecommunication costs in Alaska are extremely high, due in large part to the high cost of operation
on satellite and microwave systems and the limited competition in the market for backhaul service.
Carrier to carrier prices on satellite range from $1,400 to $4,000 per Mbps per month and on microwave
from $4,000 to $14,000 per Mbps per month.

Headline conclusion
•
•

•

A business case is difficult to support for Broadband Access services and Enterprise VSATs.
However, LEO-HTS systems will make the cost equation more compelling and that should lead to
government spending in terms of subsidies for digital divide programs for Broadband Access as well as
enterprise investments for the VSAT market.
As such, Broadband Access and VSATs are predicted to account for 19.2% of the Polar revenue base by
2024.
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Oil and gas
16.5% projected revenue share by 2024
There are significant opportunities
for oil and gas in the arctic region,
with large volumes of discovered
and undiscovered fields expected,
indicating longer term potential for
the region
In 2008, the US Geological Survey
modified their assessment on
hydrocarbons in the arctic region,
indicating that “13 percent of the
world’s undiscovered oil resources
(90 billion barrels) and 30 percent
of the world’s undiscovered
natural gas resources (1,669 trillion
cubic feet) lie in the region; of this,
84 percent are offshore.”
The Madrid Protocol prohibits all
exploration activities in the
Antarctic region.
Context
•
•

•

•

The majority of exploration work in the region at present is on land and not offshore, mirroring nonPolar Regions, with pipeline M2M/SCADA connectivity the largest addressable market.
Current satellite demand is restrained due to a lack of high bandwidth options for a sector which
requires large amounts of data connectivity for increasing levels of automation and safety
requirements.
After the withdrawal of Shell from arctic exploration in September 2016, other companies are
reconsidering their investments after steep decreases in the price of oil and the complexity of extraction
from the arctic, leading to reduced growth opportunities on current satellite solutions.
The omnipresent threat of a major oil spill or environmental catastrophe, which would turn public
opinion sharply against expanded drilling, also tapers potential demand in the arctic.

Headline conclusion
•
•
•
•

Major increases in demand are expected to be tied to future oil prices, but satellite infrastructure needs
to exist before a major resurgence in exploration in the Arctic.
Non-GEO HTS shows strong potential in the market from 2020 onwards, assuming the right
combination of price and service in the Offshore Rig/Platforms.
However, GEO-HTS C-/Ku-band is the biggest game changer (expected after the 2019 timeframe),
driving demand based on the assumption they will remain price competitive to higher end offerings.
Norway needs to go into Arctic to sustain their diminishing oil reserves in the lower part of North Sea,
pretty much regardless of oil prices.
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Telephony and carrier
7.3% projected revenue share by 2024

This map shows communities in
Canada that utilize satellite for
fixed voice services, with the
majority of these communities
concentrated in the provinces of
Nunavut, Quebec, and Manitoba.
Similar trends exist in Northern
Russia, and indeed other
countries such as Denmark
(specifically Greenland) and
Iceland are expected to see
similar trends of surprisingly
sustained demand for telephony
& carrier services.
Source:
Canadian Radio-Television &
Telecommunications Commission

Context
•

•

Long-term, the Polar region is likely the only region worldwide expected to see real demand growth in
telephony services via satellite due to the prohibitively expensive cost of laying fibre in the Polar
Regions. Demand will further be propelled due to the potential for somewhat lower pricing coming
about because of other data applications migrating to HTS, thus putting downward pressure on the
supply/demand dynamic on traditional FSS payloads.
On the whole, the Polar component of global legacy telephony and carrier revenues will more than
double from 2014 to 2024, increasing from 4.8% in 2014 to 10.5% by the end of the forecast. This is
more a reflection of declining demand elsewhere than dramatic increases in demand in the Polar
Regions.

Headline conclusion
•
•

•

Legacy Telephony and Carrier is one of the larger demand drivers in the Polar Regions today and,
despite declining demand elsewhere, a solid market will continue to exist for some time.
C-band in particular is expected to see robust demand from Telephony & Carrier due to lack of fibre
connectivity in many of the region’s largest cities, and given the infrastructure already in place, it is
expected that demand will be “stickier” than one might initially expect.
Overall, telephony and carrier can be thought of as a collection of niche markets throughout the
region—for example, connectivity in places like Greenland, Iceland, Canada, and Siberia would all
require a different market approach—and indeed a number of the market opportunities could be
characterized as highly nationalised. For instance, it is believed that the Canadian government prefers
to lease from Telesat, and it is known that the Russian government almost exclusively leases from RSCC
for governmentally sponsored connectivity programs in rural Siberia.
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Government / military
6.7% projected revenue share by 2024

Military and Government agencies
require secure communications.
However, this is challenging given
that the US’ own proprietary assets
are limited in terms of bandwidth
and reach.
According to Lockheed Martin,
“MUOS satellite signals can reach
far into the arctic, beyond its
required reach.
“That’s an important advantage in
the far north, which has seen an
increase in shipping, resource
exploration and tourism without
much improvement in secure
satellite communications access.”
Source: Lockheed Martin

Context
•

•
•

Growth is foreseen in this sector but is expected to be relatively small compared to other regions of the
globe. High pricing currently on commercial providers is compounded by limited options and solutions
that support high SLAs.
Availability of proprietary satellite programmes such as MUOS have some coverage of the region, but
these are not specifically targeting the region and are primarily for U.S. Military use.
Northrop Grumann insist that the EPS system will provide continuous coverage in the polar region for
secure, jam-resistant, strategic and tactical communications to support peacetime, contingency,
homeland defence, humanitarian assistance and wartime operations.

Headline conclusion
•

Budget constraints may be the single source of downward price pressure; however, the impact or effect
of this element in the highly challenging Polar Region appears minimal such that other (non-Canadian)
state-sponsored or government-sponsored initiatives for its citizens and for its own use may not be
realized due to high investment costs.
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•

LEO-HTS may be the one solution that may be able to address the budget and technical challenges of
the Polar Region. However, certification may hamper the speed to deployment, particularly within the
military, and LEO-HTS programs are not aggressively targeting this region.

Mining
3.4% projected revenue share by 2024

Significant amounts of ore deposits are known to exist in the Arctic region, which exist in the Polar Regions,
leading to potentially large long-term demand for communications infrastructure for mining applications.
The Madrid Protocol prohibits all mining activities in the Antarctic region.
Context
• Despite the knowledge of ore deposits, in the immediate future most will remain untapped, mainly due
to cost of ore extraction in these remote areas and environmental concerns.
• The lack of a clear ROI in the short term dampens prospects for accelerating growth.
• Due to the limited number of mine sites in the polar region, there is very limited new equipment
required on current platforms. However, driven by the complex antenna infrastructure for the NonGEO segment, and the introduction of such services in 2020, a large number of sales will occur for LEOHTS services, the majority of which will occur in 2020, with declining demand thereafter.
• Remote monitoring of mining operations – inclusive of those within site, and also back to headquarters
– is becoming prevalent in other regions; however, at present there are insufficient solutions to run this
effectively in the Polar Regions.
• After 2020 LEO-HTS will provide this kind of usage in the arctic, with a lot more traffic
shaping/prioritization than other networks.
• Remote control and automation are also driving vastly higher retail revenues on LEO-HTS compared to
all other types of capacity, following very high bandwidth usage.
Headline conclusion
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•
•
•

Mining is a very ‘minor’ market in the polar region. Revenue prospects remain fairly limited and are to
be driven by long-term trends in ore prices.
Although growth opportunities exist, they come off a very low base, with the lack of a clear ROI, which
is a major limiting factor. Most demand remains pent-up for higher bandwidth solutions.
The main exception and game-change is the introduction of LEO-HTS services in ~2020, with consumer
broadband type data usage and increasing levels of automation expected on this capacity, which will
dwarf revenues derived from other types of capacity.

Utilities
1.3% projected revenue share by 2024

Generation of Electricity in the
Arctic
This map indicates the generation
of electricity in GWh per region
(size of the circles) subdivided into
four classes: fossil fuels (orange),
hydropower (blue), wind and other
renewable sources (green), and
nuclear energy (red).
Source: Nodregio
The utility industry was the
smallest revenue opportunity in
2014.
Satellite usage by the utility
industry is not very high in the
Arctic.
This is not inherent or regionspecific as globally, usage by the
utility sector has been quite low
historically and will remain so over
the forecast period.

Context
•
•
•
•

Hydropower is usually a large-scale dam-based system though river-based floating generators are also
in use in the Arctic as are small scale dam-based systems.
Wind power is currently the most widely used renewable generating system, but photovoltaic systems
also exist, mainly as energy contributors to single houses.
Geothermic energy is also utilized where Iceland is the acknowledged leader.
Nuclear power is present in two regions, Chukotka where it provides a third of the energy, and in
Murmansk region where more than 50% of electricity is generated by means of nuclear power.
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Headline conclusion
•
•

Usage will be driven by climate change issues for water-related and sanitation matters and the need
for powering Polar communities and Polar facilities where microgrids could be the answer.
As such, SCADA and monitoring of the grid and key water & sanitation facilities will likely be the key
application that drives usage and growth. However, since SCADA is largely a narrowband application,
the amount of satellite bandwidth and services required are expected to be likewise relatively small.

Wireless backhaul and IP trunking
0.7% projected revenue share by 2024

•

Competition is coming. Quintillion’s fibre network as pictured will reduce carrier backhaul costs by at
least 50% from average satellite capacity prices, and make capacity available to all telecoms providing
services in Alaska.

Context
•
•
•
•

Wireless Backhaul and IP Trunking are subsets of the Enterprise Data market.
IP Trunking follows the “normal” Enterprise Data price structure, while Wireless Backhaul is slightly
more expensive of the two. This is largely due to higher volumes in IP Trunking as well as the more
challenging SLA provisioning for Wireless Backhaul services.
Higher pricing is actually one of the reasons that inhibits demand where a game changing solution such
as LEO-HTS that dramatically cuts costs could prove to be one of the stimulus that can create a large
impact in the marketplace and could change market dynamics and market demand.
As mentioned earlier; however, the Polar Region is not a main target of LEO-HTS programs.

Headline conclusion

22

•
•
•
•
•

Wireless Backhaul and IP Trunking are needed by populations residing in the Polar Region to support
fast, high bandwidth mobile access and ISP services. However, a business case is difficult to support,
which has led to supply restrictions.
This situation is expected to continue over time, leading to a relatively small opportunity for satellite
operators and service providers.
These segments are not expected to exhibit high investments and risk taking.
In NSR’s view, the market will remain a largely C-band proposition within the forecast period.
Unless governments intervene, a game-change is not foreseen that boosts the region’s economic
prospects.

M2M / IOT
0.1% projected revenue share by 2024

•

For Land Transport in northern Canada and Scandinavia where there is almost complete Inmarsat
coverage (as in the Broadband Global Area Network coverage map above), there is also some M2M/IoT
demand on Inmarsat and other providers.

Context
•

•
•

M2M/IoT in the Polar Regions is largely comprised of two main sub-applications – Land Transport, and
Civil Government. Land Transport applications come mainly from shipping and cargo tracking, with Civil
Government M2M mostly used for environmental monitoring, such as the study of climate change and
measuring the polar ice caps.
For Land Transport and scientific research, a higher latency time is generally acceptable, and in many
cases latency over 30 minutes is suitable.
There is limited competition, with Iridium one of the only operators targeting M2M/IoT in the extreme
Polar Regions. No significant competitive pressures are expected to change the game play for M2M in
the Polar Regions, with Iridium being the main player with complete MSS coverage.
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•

There is some (very limited) demand in the Antarctic regions coming from scientific research, for
example a programme tracking and analysing penguin behaviour and population movements.

Headline conclusion
•
•

M2M/IoT is one of the smallest drivers of satcom demand in the polar region, but nonetheless has
growth opportunities, with both in-service units and revenues growing to 2024.
It is one of the few applications that has Antarctic demand, for scientific research meter readings, often
linked with the analysis of climate change, though this remains a very niche market.

10.Recent developments and drivers
Significant developments since the comprehensive NSR report was published in 2015 are captured here. Each
represents progress or further challenge. However, a clear overarching strategy for the Polar Regions appears
to be notable by its absence.

Arctic sea ice continues to melt
In November 2016, the USbased National Snow and Ice
Data Centre (NSIDC) reported
that on the 20th of that month,
the extent of Arctic sea ice
was nearly 1 million square
kilometres lower (8.625 million
vs 9.632 million) than it had
been on that date during
the prior record low year of
2012.
As the graph here shows,
November is a time of year
when ice is supposed to be
spreading across the polar
ocean yet, instead, the eventual
figures for the month revealed
that sea ice shrank by around
50,000 sq km (19,300 sq miles)
in the period, mainly in the
Barents Sea.

Source: National Snow and Ice Data Centre

Speaking to the Washington Post (‘Things are getting weird in the Polar Regions’, 2016), the Director of the
NSIDC commented: “I think that it’s fair to say that the very slow ice growth is a response to the extreme
warmth (still ongoing as of today). Over the past few days, extent has actually decreased in the Arctic, and
while I don’t think that such a short term decline is unprecedented for this time of year, it is highly unusual,
for November is a month when we normally see a quite rapid ice growth.”
While this may be an anomaly, and overlooking the environmental implications, such ‘unprecedented’
statistics play into the longer-term picture of sea ice decline. This, in turn, underlines the potential new
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opportunities that may arise in commercial mobility (which has the second largest projected revenue share
by 2024), specifically opportunities for increased shipping within the North West passage.
Before this extreme environmental event, Marine Insight magazine was reporting on the implications for the
shipping industry (‘How the Ice Melting in the Arctic has Affected the Shipping Industry’, July 2016). While
underlining the potentially significant positives for tourism, natural resource extraction and trading gains to
be made by bringing Europe closer to Asia, the article highlighted a range of challenges still to be faced. These
included the need to increase the fleet able to cope with the harshness of Arctic conditions (at a time when
new ship orders are at a historic low and the cost of retro-fitting vessels is high); and the still narrow window
of the short Arctic summer.
The cruise industry was highlighted as having a more risk-free route to exploitation here, as cruise ships could
be flexible about positioning, rather than being tied to a specific scheduled cargo route.

China sharpens its focus on the North West Passage

Chinese expedition team members aboard the polar research vessel Xue Long as it sets sail from Shanghai
Source: AFP
Having styled itself as a ‘near Arctic nation’, China has been redoubling efforts to exploit the opening up of the
North West passage. As reported in the Canadian Globe and Mail (‘China reveals plans to ship cargo across
Canada’s Northwest Passage’, April 2016), the Chinese government published a lengthy North West Passage
shipping guidebook that lays the foundation for cargo vessels to sail through the newly-accessible route.
Spanning 365 pages of charts and detailed information on sea ice and weather, the Chinese-language Arctic
Navigation Guide (Northwest Passage) was compiled by ocean and shipping experts as a way to help the
country’s mariners plan voyages through a waterway seen as a valuable shortcut between China and North
America.
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Liu Pengfei, a spokesman for China’s Maritime Safety Administration, which published the book, was quoted
as saying, “Once this route is commonly used, it will directly change global maritime transportation and have
a profound influence on international trade, the world economy, capital flow and resource exploitation.”
The guidebook is intended to be an “Arctic passage operating manual,” according to China’s Ministry of
Transport. Traffic through the passage is thought likely to be containers hauled from China to the eastern
seaboard of North America.
Beijing attained permanent observer status to the intergovernmental Arctic Council in 2013, but some experts
believe its ambitions are beyond those of a passive onlooker.
In July 2016, Chinese shipping giant Cosco also announced plans to send more cargo vessels to the Arctic, the
polar research vessel Xue Long conducted its seventh Arctic expedition, and the country approved tenders for
its first domestically produced icebreaker.

11.Arctic broadband developments by country
Key broadband initiatives in the eight key Arctic states are captured in the table below.
Country

Definition / goals

Canada

In 2011, the Canadian Radio-Television and Telecommunications Commission (CRTC) set a
broadband speed goal of 5 Mbit/s download and 1 Mbit/s upload for all Canadians. The
Connecting Canadians programme is investing up to $305 million to extend broadband
access throughout the country, with the goal of bringing speeds of at least 5 Mbit/s to an
additional 280,000 homes in rural and northern regions of the country.

Denmark

In 2013, the Kingdom of Denmark’s Ministry of Business and Growth established a
broadband speed goal of at least 100 Mbit/s for all households and businesses by 2020.

Finland

The Republic of Finland considers broadband access to be a basic legal right. The national
broadband plan calls for at least one fibre access point to be located no further than 2 km
from virtually all permanent residences and businesses. These networks are intended to
cover 99% of the Finnish population. In November 2015, Finland’s Ministry of Transport and
Communications (MTC) established a minimum speed rate of 2 Mbit/s for universal
broadband service with a goal of increasing the speed to 10 Mbit/s by 2021.

Iceland

Currently, Internet service providers in the Republic of Iceland provide fibre speeds ranging
from 40 Mbit/s to 500 Mbit/s.

Norway

Norway’s National Communications Authority (NCOM) established a goal of access to highspeed broadband at 100 Mbit/s to at least 90% of Norwegian households by 2020 and to all
households in the long-term. In the Arctic regions of Troms and Finnmark, broadband is
available via fibre networks and mobile wireless. Wireless providers TeliaSonera and Telenor
expect full 4G coverage by 2017. A study is also underway to map broadband opportunities
in Norway’s maritime Arctic territories.
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Russia

In 2012, the Ministry of Communications and Mass Media of the Russian Federation
announced plans to make 100 Mbit/s ultra-fast broadband (UFB) available to 80 percent of
Russian residents by 2018, with the ultimate goal of providing affordable and accessible
broadband to 95 percent of households by 2020.

Sweden

In 2011, Sweden’s Ministry of Enterprise, Energy and Communications set a broadband
speed goal of 100 Mbit/s by 2020 for 90% of Swedish households and businesses.

USA

The Federal Communications Commission (FCC) is required to evaluate annually whether
“advanced telecommunications capability” is being deployed to all Americans. In Alaska, the
state’s Statewide Broadband Task Force has established a goal of 100 Mbit/s connectivity
(up and down) for every household by 2020. 91% of Alaskan households have broadband
access at 3 Mbit/s download and 768 Kbit/s upload, as of October 2014. Since 2011, the
availability of broadband service at speeds of 50 Mbit/s download and 1.5 Mbit/s upload has
increased by 61%.

12.Arctic broadband infrastructure projects
Much activity has been and continues to be undertaken to help achieve the goals set out above – driven by
state agencies and commercial entities.

The Quintillion Arctic fibre backbone cable system
Source: Quintillion Networks
One of the largest - the Arctic Fibre backbone cable system being developed by Anchorage-based Quintillion
Networks - will extend from Asia to Europe and closely pass areas of the Alaska coast allowing for fibre optic
cable spurs into key coastal communities. Phase 1 is expected to complete in 2017. However, this is not
considered likely to drive satellite prices down due to large coverage gaps.
A full overview of this and other major broadband development projects is provided at Appendix One.
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13.Arctic Economic Council broadband recommendations
In January 2017, the Arctic Economic Council produced a detailed report on Arctic broadband, the key
recommendations from which were:
•
•
•
•
•
•
•

Modernising tax structures to incentivise private entities to put forth risk capital in the remote and insular
areas of the Arctic.
Streamlining local zoning and permitting laws to allow for faster and easier construction of new broadband
facilities.
Collaborating with international partners (government, private sector, and NGOs) to facilitate crossborder deployment and data flow.
Partner with environmental protection and land management agencies and NGOs to develop best
practices to allow for the most rapid broadband deployment possible while protecting the environment
and archaeological, historic and cultural sites.
Coordinate with government-owned and influenced assets and anchor institutions such as military
installations, research centres, schools, libraries, health care clinics and community centres to leverage
their presence to spur additional broadband deployment to outlying communities.
Make more readily available government controlled assets, including: rights-of-way; subsea cable landing
rights on government lands; poles; conduits; roof rights; and other assets where practicable.
Make available more usable and appropriate spectrum in Arctic regions, whether on a licensed, unlicensed
and/or shared basis.

14.Arktika nuclear-powered ice-breaker a signal of Russia’s ‘Arctic ambition’

In June 2016, MarketWatch reported on the development of Russia’s new nuclear-powered icebreaker; the
Arktika, which will join the Russian atomic fleet, Rosatom flot, in 2017 (‘Russia to dominate Arctic Ocean with
world’s largest nuclear-powered icebreaker’). Equipped with two special RITM-200 nuclear-power reactors,
Arktika will boast 60 megawatts of propulsion power, enough for displacing 33,540 metric tons of ice. The ship
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will be able to carve paths for escorted vessels through layers of ice up to 13-feet deep, its design allowing it
to operate in arctic waters and mouths of polar rivers alike, giving it an additional layer of mobility and
flexibility.
The article highlighted such icebreakers’ capacity to “clear a path for military ships, allowing for increased
mobility and range for the Russian naval fleet”, as well as “for escorting merchant ships, especially tankers and
container ships”, and also noting that “the Arctic north end of Russia is believed to hold a quarter of the world’s
oil deposits, as well as natural gas and other minerals.”
Arktika is just one icebreaker in a class known as Project 22220. The other two — Sibir, which was laid down
in May 2015, and Ural — are also planned. If completed, Sibir will reportedly have the propulsion power of
110 MW, almost twice as powerful as Arktika.
The article concludes by noting that: “The US already has taken notice of Russia’s “Arctic ambition” and is
painfully aware that it can no longer effectively operate in the Arctic waters without a modern polar-class
icebreaking fleet of its own. Since the US can’t really buy or lease icebreakers from other countries because of
the Jones Act, the only way to stay competitive in Polar Regions is to build its own fleet. If the Coast Guard’s
polar icebreaker acquisition program is any indication, production activities will start in 2020. The plan is to
build two heavy icebreakers “to ensure national year-round access to the Polar Regions and to provide some
self-rescue capability.”
This competition is worth noting, but it will take significant time to progress any more new builds.

15.Canada eyes $2.4 billion Arctic satellite communications constellation
In June 2016, a range of media outlets reported the Canadian military’s
desire to build a new constellation that would provide 24-hour satellite
communications for the Arctic region as early as 2023.
Col. Jeff Dooling, Director of Space Requirements for the Canadian
Department for National Defence was quoted as stating that the
programme would be likely to include at least two satellites in an
elliptical orbit and could cost about 2.4 billion Canadian dollars.
Canada’s Arctic region is often underserved by weather and
communications satellites but that area has become a priority for
government officials with the advent of climate change, new shipping
routes and an increased military presence in the area.
As had been reported widely over several years, Canada had been
assessing the potential of a new constellation known as Polar and
Communications Weather mission. But that programme, which had Colonel Jeff Dooling
included ultra-high frequency communications, wideband
communications and weather payloads on one satellite, was expected to cost about $4.5 billion, and has now
been shelved. However, the communications requirements have been stripped out and included in plans for
a new constellation, to be known as the Enhanced Satellite Communication Project (ESCP). It will feature Xband and Ka-band communications as well as ultra-high frequency narrowband communications over the
North Pole.
Canadian Armed Forces would operate the constellation, but the military plans to cooperate with international
allies to help offset the cost of the programme. Already, Canada is said to have verbal commitments from the
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United States, Denmark and Norway to serve as partners on the programme, with the UK also reportedly
sowing interest in the programme.
Initially, Canadian officials see their international partners as paying for access to the program based on how
much bandwidth they plan to use. A similar model of allied participation has allowed the U.S. Air Force to
expand the size of its Wideband Global Satcom satellite constellation in recent years.
In addition, he said the program has the backing of senior leaders in the Canadian government who view it as
a “key project.” The Canadian military hopes to move forward on a proposal in late 2017.
A consortium of U.S. allies, led by Canada, has also been working on an agreement for months to possibly build
a sixth MUOS satellite. By funding an additional satellite, Canada and its partners would get full access to the
Navy’s MUOS constellation, which is designed to provide smartphone-like communications almost anywhere
on the globe and has been successful transmitting in demonstrations near the North Pole.

16.ESA Iris project progressing well
The ESA ARTES Satellite Communication for Air Traffic Management
element, or Iris, aims to supply a validated satellite-based communication
solution for the European Air Traffic Management System. It is implemented
in close collaboration with the Single European Sky Air Traffic Management
Research (SESAR) Programme launched in 2006 by EUROCONTROL and the
European Community.
In January 2017, Dutch aerospace researchers at NLR announced (‘NLR
reports excellent Iris polar coverage’) that they had completed the first flight trials using Inmarsat satellites to
test seamless air-ground communications, which will allow controllers to monitor aircraft with far greater
precision and provide the basis for future 4D trajectory flight.
The article states that the capability is especially relevant “in areas where there are no ground stations, such
as remote regions or above the oceans”, so promises useful gains for Polar Regions.
The system’s performance was tried out beyond the polar circle, where satellites are situated at a lower
position relative to the horizon. The system was found to work excellently, even when switching between
satellite beams.
Inmarsat and the European Space Agency (ESA) are now preparing for large-scale flight trials by the end of
2017 (‘Large-scale expansion of Iris Precursor slated for late 2017’).

17.New challenges for Arctic Oil and Gas
A range of issues have affected the potential for oil and
gas exploration in the Artic in the past year.
•

Most noticeably, in December 2016, outgoing
President Obama permanently banned new oil and
gas drilling in most US-owned waters in the Arctic
and Atlantic oceans (‘Barack Obama bans oil and gas
drilling in most of Arctic and Atlantic oceans’, The
Guardian, 2016). It is believed that President Trump
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•

•

would need to secure an Act of Congress to overturn the decision ‘Can Trump Reverse Obama's ArcticDrilling Ban?’, The Atlantic, December 2016).
Even before the ban, prospects for the region were dealt a blow by the much-publicised decision by Shell
to pull out of oil exploration off the Alaskan Arctic coastline for the ‘foreseeable’ future (‘Shell abandons
contentious Arctic exploration after poor results’, FT.com, September 2015). As one commentator
remarked: “They’ve spent a couple billion dollars on a dry hole. There’s no market up there. It’s incredibly
costly.”
However, Norway are still exploring options energetically, with Norwegian energy companies reported to
be planning to increase drilling in the country’s Arctic shelf in the Barents Sea (‘Norway Doubles Down On
Arctic Oil’, Oilprice.com, February 2017). The Korpfjell field in Norway’s Arctic shelf is estimated to hold
up to 10 billion barrels of crude oil, not least because of its immediate proximity to another promising
deposit, the Perseevsky oil prospect in the Russian section of the Arctic (which is also being explored by
Rosneft in partnership with Statoil). It was noted, however, that Barents Sea oil, is likely to be, “the most
expensive in the world, due to high production costs.”

18.Conclusion
It is clear that – while demand within certain sectors is strong, due to the lack of available infrastructure and
the importance of comms within such harsh environments – the market size for polar comms present a major
challenge, mainly due to low populations and the difficulty of driving through game-changing infrastructure
projects.
The four key market areas around which to maintain a watching brief remain Video (22.9% predicted share of
total revenues by 2024), Commercial mobility (22.2% predicted share of total revenues by 2024), Broadband
and VSAT (18.8% predicted share of total revenues by 2024) and oil and gas (16.5% predicted share of total
revenues by 2024). Other segments appear at this time to be too marginal to consider.
Growth in demand and usage are expected within a 10-year timeframe; however, the opportunity is expected
to remain limited compared to other regions of the globe.
The three key market instigators to be monitored are: any new investment from government programmes
(especially new or extended satellite coverage); any further major investment in infrastructure within the oil
and gas industry, which may lead to further gains and opportunities in related sectors (and potentially greater
general interest, demand and capacity) or a technological leap such as the exponential increase of small
satellites increasing polar coverage at low cost.
A further factor to monitor is climate change and its impact on reducing ice in the Artic in particular. Significant
and prolonged reduction is likely to enable further exploration for natural resources, greater fishing activity
and an increase in commercial shipping. A shift from extreme cold to more temperate climate would have a
far-reaching effect on the ecology of the planet but would make the Artic considerably more habitable and
accessible – removing barriers to further industrial expansion.
However, both of these areas currently still face significant challenges, as evidenced by the withdrawal or
scaling down of some related infrastructure projects.
Taking all of this into account, the polar communications market does not currently appear to offer a
compelling proposition for major investment, unless some of the challenges outlined in this report are
overcome.
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APPENDICES
Appendix One: Major Arctic broadband development projects
Source: The Arctic Economic Council, 2017
Far East fibre
•

•

In 2014, state-owned Russian telecom corporation Rostelecom began construction of an 1,855 km fibre
optic cable line that will link the regions of Kamchatka, Sakhalin and Magadan in Far-Eastern Russia. The
project is a part of a Russian federal program designed to bridge the digital divide by providing broadband
access points to settlements with populations between 250 and 500 people.
The network will have a maximum capacity of 400 Gbit/s in each direction, with the ability to expand up
to 8 Tbit/s. Phase one of the project was completed in 2015 and connects Sakhalin with Magadan via a
terrestrial fibre network. Phase two will connect Okha, Sakhalin to Ust-Bosheretzk, Kamchatka via a
submarine cable in the Okhotsk Sea and was scheduled for completion in the first quarter of 2017.

Greenland connect
•

•

•

Greenland Connect is a 4,500 km submarine cable that connects Canada, Greenland and Iceland. The cable
was put into operation in March of 2009 and expanded in the summer of 2010. It contains two fibre pairs
specified for 128*10 Gbit/s each and two additional fibre pairs specified for 10 Gbit/s each. TELE
Greenland A/S (“Tele-Post”), which is Greenland’s sole telecommunications provider and which is whollyowned by Greenland’s government, carried out the project and owns and operates Greenland Connect.
The project was funded via a €20 million grant from the Nordic Investment Bank. Today, Greenland
Connect serves as a vital part of Greenland’s telecommunications infrastructure. Tele-Post provides fixed
broadband to Greenland’s population using a three-zone pricing model; people living in more populated
areas pay higher prices for service in order to subsidize the cost of providing fixed broadband to more
rural areas.
Greenland’s home rule government views the island as a “natural monopoly” and rejected proposals to
liberalise the telecommunications market.

Mackenzie Valley and Dempster Highway Fibre
•
•

•

•

The Mackenzie Valley Fibre Link (MVFL) project is a Government of the Northwest Territories, Canada
(GNWT) initiative to provide a state-of-the-art high-speed fibre optic telecommunications link along the
Mackenzie Valley and Beaufort Delta.
The MVFL project consists of the installation of 1,154 km of high-speed fibre optic telecommunications
cable from McGill Lake to Inuvik, connecting communities along the Mackenzie Valley with Canada’s highspeed fibre optic backbone network.130 The fibre route will be extended from Inuvik to Tuktoyaktuk
following the completion of the Inuvik-Tuktoyaktuk Highway.
In October 2014, the GNWT entered into a 20-year Project Agreement with Northern Lights General
Partnership (NLGP) to deliver the project.132 NLGP is a consortium comprised of Ledcor as the
construction partner and NorthwesTel as the service provider.133 The project is expected to cost
approximately $84 million.
Relatedly, the Yukon government is planning a fibre optic line along the Dempster Highway to Inuvik,
Northwest Territories.135 The $32 million cable will connect to the Mackenzie Valley Fibre Link and will
end frequent Internet service disruptions in the territory by providing it with a backup link to Southern
Canada.
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Midgardsormen
•

•

Midgardsormen is a Norwegian-lead project seeking to design, build and operate a Norway-centric transAtlantic cable system to connect Norway and Sweden to the East Coast of the United States. Specifically,
Midgardsormen will connect Virginia Beach, Virginia to Blaabjerget, Denmark, with a possible connection
to Mo i Rana, Norway.
Currently, the basic network architecture is in place, and backhaul and vendor negotiations are ongoing.
Vendor selection was scheduled for June 2016, with a service goal of August 2018.

Norilsk fibre optic broadband
•

•
•

Norilsk is one of the biggest cities in the Arctic and the only Russian city above the Arctic Circle with a
permanent population of more than 175,000. The city currently lacks fibre optic broadband; Internet
communications are handled by satellite with a general throughput of 1 Gbit/s. Nornickel, a privatelyowned Russian mining and metallurgical company, has committed to constructing a 957 km long fibre
optic cable that will provide Norilsk with broadband at speeds up to 40 Gbit/s.
The cable will be laid through the Yamal-Nenets Autonomous Region and Krasnoyarsk Territory. Residents
living along the line will be able to connect to it, as will inhabitants of Igarka, Snezhnogorsk and employees
of the Vankor oil and gas field. Future infrastructure development could extend the cable to Yamal.
Although the project will not be profitable, Nornickel has agreed to construct the network as a social
benefit to its many employees in Norilsk and as a means to develop its own IT infrastructure. Once
construction is finished, Nornickel may be able to offset some of its cost by selling or leasing access to the
cable to fibre optic operators. The cable is currently scheduled to be complete in 2017.

NxtVn´s Oulu Nordic Express
•
•

This will be a cross-border, Nordic-centric, Gulf of Bothnia bridge connecting cities in the Nordic regions
of Finland and Sweden to Norway with onward connections to mainland Europe via submarine and
terrestrial networks.
NxtVn´s Oulu Nordic Express is estimated to cost approximately $80 million dollars (depending upon the
number of landings). NxtVn may seek funding for the project from the European Commission.

Nuvitik
•
•
•
•

Nuvitik Communications, based in Ottawa, Ontario, specializes in submarine fibre optic cable operations.
Its mission is to bring a telecommunications infrastructure to Canada’s North.
The company is working on a proposed submarine cable network that will provide fast, reliable cable
Internet for hospitals, schools, government, authorities, businesses and homes in Canada’s North.
The Ivaluk Network project was announced in January 2014, and the proposed network would provide 10
Gbit/s wavelengths per fibre pair with a design capacity of up to 64 waves per fibre pair.
The Ivaluk Network project involves three sections—Nunavik, Southeast Nunavut, and Northwest
Nunavut— with each section connecting every coastal community on its path.

Quintillion project
•
•

Quintillion is an Anchorage, Alaska-based company that will build and operate a privately-funded subsea
fibre optic system that will initially run 1,850 km along the north and west coast of Alaska.
The project has three phases: (1) the Alaska segment; (2) the Pacific segment; and (3) a segment
connecting Alaska to Europe via the Canadian Arctic. The Alaska segment, which includes the installation
of a 1,850 km subsea fibre optic cable from Prudhoe Bay to Nome, is underway and expected to be
completed in early to mid-2017.
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•
•
•

The Pacific segment will connect Alaska to Japan, with options for additional spurs in Alaska.
Phase three will extend the subsea system from Alaska through the Northwest Passage to the United
Kingdom, with spurs into select communities in the Canadian Arctic.
Once all three phases are complete, the cable route will enable Internet data to flow between Europe and
Asia at speeds as fast as 30 terabits per second.

Russian Optical Trans-Arctic Submarine Cable System (R.O.T.A.C.S.)
•
•

The Russian Optical Trans-Arctic Submarine Cable System (“R.O.T.A.C.S.”) is a Russian-led project that
began in the year 2000 but that has been delayed for economic reasons.
R.O.T.A.C.S. was developed by the Russian company Polarnet with an estimated cost of $750 million. The
planned 14,700 km long cable would link Japan and London through the Northeast Passage (Northern Sea
Route) and provide a capacity of 100 Gbit/s.

Svalbard Undersea Cable System
•
•

•

The Svalbard Undersea Cable System provides a broadband connection between Svalbard and mainland
Norway. The system consists of twin undersea fibre optic cables—one 1,375 km long, and the other 1,339
km long.
In 2010, all houses and apartments in Longyearbyen received a fibre connection, including telephony,
Internet, and Internet protocol television (“IPTV”), with Internet access speeds up to 500 Mbit/s.
Businesses were connected to fibre-based services in 2013. In addition, 4G wireless broadband is available
in Longyearbyen.
The Svalbard undersea cable system was financed and built by Norsk Romsenter Eiendom, the
predecessor of Space Norway. Between 2009 and 2014, Telenor invested 12.1 million krone in the project.
The system itself is owned by Space Norway AS but operated by Telenor Svalbard.

Terrestrial For Every Rural Region In Alaska (“TERRA”)
•
•

•

Terrestrial for Every Rural Region in Alaska (“TERRA”) is a hybrid fibre optic-fixed microwave network that
has brought broadband services to more than 70 communities in western Alaska for the first time. The
network was built by GCI Communication Inc. (“GCI”).
In 2010, GCI affiliate United Utilities, Inc. was awarded a $44.2 million loan and a $44 million grant from
the federal Broadband Initiatives Program and a smaller grant through the State of Alaska. GCI leveraged
this public support with its own private investment and since 2010 has been steadily expanding and
upgrading the network.
In 2011, the TERRA network served 9,089 households and 748 businesses. In 2012, GCI completed the first
phase of TERRA to connect southwest Alaska to the fibre backbone in Anchorage. In November 2014, GCI
extended the service to Nome and Kotzebue, north of the Arctic Circle. The next phase, which will “ring”
the existing network to increase resiliency and capacity, is currently underway.
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