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In this paper, we define sustainability as the requirement to manage the available resources such that our average quality
of life can be shared by future generations. For this definition to make sense, we must define the qualities of life that are
important to us—these are the safety of personnel involved in an activity, the clean, nonpolluted environment, and the safe
use of assets for owners and investors; this also includes management of resources and safe operations. The sustainability
requirement raises challenges for investments and developments. We must apply technology that is safe to use and that
ensures that the environment, in a broad sense, is maintained in a way in which renewable resources are not depleted or
damaged by pollution. The sustainable use of the Arctic seas is particularly challenging, as pollution is considered to be
more persistent in the Arctic environment than in more temperate areas. Most of the examples in the paper will be taken
from the Barents Sea, although general aspects are valid for all Arctic seas.

INTRODUCTION

Arctic technology that fulfils the requirement for sustainability
must be sought in all areas of activities. For example, the technol-
ogy for catching fish has been refined to a level where restrictions
on fishing must be imposed on the size of the catch and the sea-
son for fishing. Technology for transport faces a large challenge,
with the present use of heavy oil for fuel leaving soot particles
that cause melting of snow and ice (Harvey, 2016). Furthermore,
certain vessels (e.g., many cruise vessels) carry large numbers of
passengers, resulting in the dumping of sewage that will not be
assimilated by nature.

The oil and gas industry (which cannot be counted as a renew-
able industry) is still very important to ensure energy for the
world’s population. For the oil and gas development in the Arc-
tic, it is important that the industry does not leave irreversible
marks on nature (Darby, 2016; Proactima, 2015). Renewable sea
resources such as plankton and fish populations must not be dam-
aged by the industry.

DISCUSSIONS REGARDING THE PHYSICAL
ENVIRONMENT

For safe activities in the Arctic, the particularities of the phys-
ical environment must be taken into account. This involves the
combination of waves, winds, and subzero temperatures. In this
region, there are few stations to collect data for reliable weather
forecasts, and sudden nonforecasted storms (due to the passing of
polar low pressures) may bring sea spray icing (Samuelsen, 2017),
which can cause the capsizing of vessels and the loss of people
and assets as well as environmental damage because of pollu-
tion from fuel and cargo. Priority should be given to technolo-
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gies for improved weather forecasting. Furthermore, safe activi-
ties involve the awareness of drifting ice and icebergs (Abramov,
1995; Shapiro et al., 2003). Technology for the detection and man-
agement of drifting ice is important for operations in the Arctic
seas (ISO, 2010). The smaller icebergs (bergy-bits and growlers)
may cause considerable damage to vessels and facilities, and these
are less likely to be detected, compared to larger icebergs. Sim-
ilarly, multiyear ice floes retain the same hardness as glacier ice
and will have a damaging effect when hitting any built structure.

Furthermore, it is particularly difficult to predict the occurrence
of drifting icebergs in a setting with increasing global tempera-
tures (global warming). One model that could be suggested is that
more icebergs will be generated from the glaciers, and they will
drift into waters that will be warmer than at present. This will
cause a swarm of icebergs, which, although smaller, will reach
greater distances from the origin, potentially leading to frequent
smaller iceberg interactions with offshore activities.

A discussion of the expected “sea ice edge,” where sea ice is
expected to occur, has been ongoing in Norway in relation to the
issues of authorities granting licenses to drill for hydrocarbons in
the Barents Sea. The question is whether the ice edge should be
defined as the southernmost limit of sea ice during the last 30
years or as the average limit of sea ice during this period. How
relevant are older data? In any case, the oil and gas industry must
identify the probability of potentially damaging ice at a location.
In order to term the probability of an incident, in which ice is
interacting with a drilling rig or production facilities, as “negligi-
ble,” the consequences of the interaction must be acceptable (no
loss of the unit or no adverse pollution effect), with a probability
of annual exceedance less than 10−5 (ISO, 2010). The standard
calls for disconnection and moving away in the case of nonman-
ageable ice conditions.

The consequences of melting glaciers should also be consid-
ered. The number of icebergs reaching the Grand Banks has been
high in recent years, and a similar situation may well happen in
the Barents Sea. Historical sources report icebergs reaching the
coast of Norway 100 to 150 years ago (1929 and 1881; see Dobro-
volsky and Zalogin, 1982). With more icebergs being released
from the glaciers on, e.g., Franz Joseph Islands, combined with


