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- Wildfire

- Changes in Arctic landscapes and natural/human-
built systems

- Connectivity between the Arctic an the broader Earth
System
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Arctic Frontier
,...-ﬂl“- .

Birds eye view on an area near Tromsg:

In the following article, I summarize essential information
learnt during a high-level conference “Arctic Frontiers:
Industry and Environment” held in Tromsg, Norway (24—
29 January 2016). This was the 10th anniversary of
“Arctic Frontiers” , and included about 2000 international
participants. The expensive registration fee (~140,000 JPY
for a week) indirectly hints that Arctic stakes are high and
the players are financially strong. Therefore, I consider it
important to share the messages from the wide spectrum
of presenters, ranging from government ministers and oil
company CEOs to indigenous representatives and young
researchers. All of them gathered at this meeting to find a
shared vision for the sustainable development of the Arctic.

ONE:

The political and economic interests of different countries
vary widely. The Arctic Council (hereafter AC), a 20-year-old
intergovernmental forum for the discussion and identification
of burning Arctic-related questions and for sharing knowledge
across boundaries, has been established to maintain a
multinational dialogue. It has already realized a significant
number of major achievements. For instance, it has helped
to avoid any military conflicts in the region (despite tensions,
provocation, and territorial claims by Russia, Denmark,
Norway, and Canada), and has signed important agreements
on cooperation in search-and-rescue and on preparedness
for and response to marine oil pollution. However, it must be
kept in mind that AC is not a decision-making organization,
and that decisions are made by governments. Today, AC is
the key platform for the interaction between science, policy,
and business, upon which to determine the optimal path for
the sustainable development of the region. This is also a place
in which indigenous people (who represent 10-20% of the 4
million people living in the Arctic) are invited to join the dialog
with the rest of the community. One call frequently heard at
the “Arctic Frontiers” is to benefit from the variety of already
existing ongoing initiatives, rather than to generate new
initiatives, lest the interested parties, institutions, and groups
become too fragmented, especially businesses (for instance,
by the overwhelming number of Arctic conferences that will
ensue).

TWO:

The catastrophic decline in sea-ice means that the
10

and science

Evgeny A. Podolskiy
Arctic Research Center,
Hokkaido University

multibillion-dollar Arctic Ocean is opening up for businesses.
A similar perspective also applies to the vanishing glaciers
of Greenland. For instance, mineral and gem exploration will
become easier and investments will be channeled in that
direction. The intense melts also provide a vast potential
for hydroelectric energy production. Therefore, the future
Arctic offers opportunities for the exploration of mineral and
marine resources, navigation, and tourism. According to
some estimates, € 100 billion will be invested in the Arctic
within the next 10 years. The key requirement for business is
to learn and understand the risks involved before they invest
in the Arctic. Without such a basis, they should not proceed.
Today, high-risk management organizations (e.g., DNV-GL)
that have analyzed the opportunities for the exploration of
hydrocarbons consider the Arctic a competitive alternative
to other regions on the planet. Furthermore, given that
the world’ s richest productive seas are in the Arctic, the
currently low price of oil make fisheries a key resource, or
“today’ s oil” . It is also important to realize that investments
will initially be channeled into fisheries that are already
moving north, ahead of any infrastructure development
(e.g., a new deep-water port for the Northern Sea Route,
or NSR, will take years). Today’ s oil crisis is a challenge for
petroleum industries and investors, but at the same time, a
well-recognized opportunity/incentive for a gradual transition
to sustainable development. A shift to gas-produced energy
will become more important in the near future (e.g., the UK
has committed to stop operating its high-CO, coal plants
within the next several years). However, there are also other
innovative directions. For instance, there is an exploration of
ideas for potentially ‘sinking” CO, into aquaculture for food
production, or using marine by-processes from one species to
catalyze the bioproduction in other species (e.g., the “ocean-
forest” project of seaweed planting). After COP21 in Paris,
businesses are listening carefully to the call for sustainability.
The World Economic Forum—2016 in Davos has already
issued the “Arctic Investment Protocol” (www3.weforum.org/
docs/WEF_Arctic_Investment_Protocol.pdf), which must be
used as a guideline to any enterprise entering the North. For
example, it suggests that the consultation of scientists and
the engagement of local people be included in all projects.
Interesting examples of businesses in the Arctic and its
neighboring areas:
eManufacture of ~1B USD cylindrical floaters, or



hydrocarbon-drilling platforms, able to survive 30 m of ice
ridging and protected from icing ( “Goliat” , designed by
SEVAN Marine ASA and built by the Hyundai shipyard in
South Korea);
eRemote-sensing service provider (near-real-time oil-spill
detection by a private company using “TerraSAR X" radar
and some optical satellite products; Kongsberg Satellite
Services AS; www.ksat.no/);
oIT giants, Google and Facebook, have built their data centers
in Finland and Sweden, respectively, for cooling purposes.
New economic avenues are also recognized by many
governments, which have begun to invest in research and
collaborations. In particular, the number of Arctic Council
observers (a special status conferred on organizations and
countries with no territory in the Arctic) is growing and
includes such Asian countries as Singapore, India, China,
the Republic of Korea, and Japan. Today, books with titles
like “Asian Countries and the Arctic Future” (2015, World
Scientific) are already being published, and “Arctic Frontiers—
2016" hosted a session called “Sustainable Development
of the Arctic Indigenous People and Contribution of Asian
States” , illustrating that the Arctic is today attracting truly
global attention.

THREE :

The changes occurring in the Arctic, where the warming
trends are twice as rapid as the global trends (i.e., Arctic
amplification), will have planetary impacts far beyond the
Arctic Circle [Cohen et al., Nat. Geosci., 2014; Mori et al.,
Nat. Geosci., 2014]. Therefore, fundamental research is
crucial in this era of rapid change, which is unfortunately now
unstoppable with the enormous amounts of heat stored in the
upper ocean [Glecker et al., Nat. Clim. Ch., 2016]. However,
an intention to provide valuable scientific information to
so-called “stakeholders” makes little sense unless it is
specifically and clearly focused on a particular industry or
existing local demand. The challenges that ice poses to cargo
ships passing through the NSR are very different from the
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ecological problems of mining towns or the biodiversity issues
concerning indigenous people living next to such towns. This
statement was reiterated by many speakers, especially, by
the representatives of native people, who emphasized that
understanding the local (indigenous, etc.) perspective is
fundamental to any future development. Local knowledge
will also be valuable for the sustainable development and
knowledge-based economy of the North. However, it is
necessarily very heterogeneous and will require a different
approach in each situation. Therefore, we must always ask:
1) What kind of challenges do we have? 2) What are the
solutions?

Having said this, I also note that there is an ongoing
European project that aims to identify the stakeholders in the
Arctic (EU-PolarNet: “Connecting Science with Society” , € 20
million). Similarly, the existing research infrastructure in the
Arctic is well documented and available on-line (as “Arctic
Research Infrastructure Catalog” ; research.uarctic.org/
resources/research-infrastructure-catalogue/).

FOUR:

Finally, I present a few facts about the NSR. On the one
hand, there are factors strongly stimulating the development
of the NSR, mainly involving the strategic interests of Arctic
and non-Arctic countries (especially the Asian market) and
problems of traditional routes (such as shipping congestion
and pirates). On the other hand, there are major inhibitory
factors, including harsh navigation conditions and the
lack of infrastructure, which are crucial not only for search
and rescue, but also for supplying linear (i.e., container)
shipping with necessary services, which are less crucial for
bulk shipping. The first group of stimulatory (pro) factors
includes the large variety of strategic interests of many
countries. For instance, Russia has been using the NSR for
decades, and it has been a crucial logistical path for the
Norilsk Nickel mining company. The route will be important
in facilitating Arctic resource development. For example, it is
estimated that by 2030, 30% of Russian oil will be extracted

Arctic Frontiers 2016 main meeting hall
at UiT / The Arctic University of Norway
(the northernmost university of the
world).
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off-shore. Another important aspect is the transit fee for
each tonne of cargo passing through Russian waters or for
ice-breaker services to foreign ships. For Norway, the key
interests are in strengthening its presence in Asian markets,
in the development and export of shelf hydrocarbons, and in
becoming a key gate for European shipping. Today, 80% of
shipping in the Arctic passes through Norwegian waters, and
as can be seen from navigation data, Iceland and Norway
(Tromsg or Hammerfest) may become future new hub ports.
For the Republic of Korea, which maintains one of the world’
s largest ship-building industry, it is an opportunity to provide
transportation services and to make new Arctic vehicles or
drilling platforms, like “Goliat” . China is already investing in
the joint exploration of the Russian oil and gas fields, and
on some estimates, the NSR may accommodate 10-15%
of Chinese trade by 2020. Access to these new energy
resources and transportation routes are similarly crucial for
the Japanese economy. Singapore is interested not only as a
city-state impacted by sea-level rise, but also as a major port
builder.

With all this in mind, a generalized view of the practical
challenges posed by development in the Arctic is as follows:
1)a lack of infrastructure (including the lack of a deep-water
port);

2)low connectivity (a lack of fast Internet is a problem for
local populations, development and rescue; at the same
time, it is not of commercial interest to provide satellite-
based communications here because of the lack of
customers);

3)harsh, cold and dark environment (in this regard, the
Finish Minister of Foreign Affairs noted that one of the key
requirements is “ --- to be able to act under cold/extreme
weather conditions. If we can do this, we can do many
things - " );

4)search and rescue (S&R) are extremely difficult, or
impossible (this link https://vimeo.com/121125997
accesses a video showing an ideal S&R scenario, which is
far from today’ s reality);

5)ice-ice-ice: icing of structures, sea-ice load on floating
structures, risk of collisions with icebergs (forecasting,
detection, and monitoring techniques from space and in
situ will be required);

6)oil spill (oil can be burned or removed by chemical
dispersals, but the main method is still mechanical removal.
Although oil spreads less in cold water because it turns into
a kind of bitumen, it is still very difficult and inefficient to
remove it under sea-ice conditions);

7)costs (e.g., low-temperature steel is more expensive, and
extra costs will be incurred to reinforce ship shells and
propulsion systems);

8)last, but not least, is the issue of mental health among
local indigenous people (e.g., the teenager suicide rates
in Saskatchewan are seven times higher than the national
level; therefore, a sense of purpose and a hopeful future
are required).

12

Against this truly complex background and in the context
of rapid environmental changes (e.g., coastal erosion may
reach 20 m per year in response to weak permafrost), the
Arctic is already becoming a region of the future. For the
scientists involved (putting together a picture of changing
Arctic) and especially for universities (producing future
talent), the greatest challenge will be to find a balance in
producing the knowledge and skills that are and will be truly
required.

At “Arctic Frontiers”, some local people stressed that they
really do not want to train the younger generation in skills
that are not needed. However, high-profile industrial CEOs
stressed that there is no longer any immature or missing
technology, and that what we really needed is big data
analytics, to understand the performance of our systems.
This suggests that the future is somewhere in services related
to big data processing, software, and electronics, connecting
multiple systems and integrating observations and knowledge
to ensure an efficient, optimized, and sustainable society.

Map of ship traffic in the Arctic (2012 - 2015). http://havbase.no
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