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Abstract
This review article makes six observations about the current body of research on the societal impacts of a changing Arctic. First,
climate change and globalisation are the dominant drivers of societal impacts in the Arctic. Second, many contributions focus on
the impacts in concrete sectors of society, often from an opportunities-and-risks perspective, which tends to blur the boundary to
more policy-oriented work. Third, the mantra of the sustainable development of the Arctic or Arctic sustainability pervades
considerations of Arctic societal impacts. Fourth, societal and environment change in the Arctic is increasingly analysed using the
image of the Global Arctic, highlighting the inextricable linkages between Arctic and global processes and systems and thus the
entangled fate of the North and the entire globe. Fifth, an increasing number of actors is seen as being involved in societal and
environmental transformations in the Arctic, often conveyed through the (often ill-defined) stakeholder concept. Sixth, Arctic
indigenous peoples are depicted as the group most vulnerable to the societal impacts of a changing Arctic, but are increasingly the
subject of research in the form of rights-holders and active participants in governance, law, politics, and research. Challenges for
future research include achieving greater clarity and reflexivity around key concepts, and de-essentialising the Arctic via the use
of comparative methods on cases both within and beyond the Arctic.
Keywords Arctic . Impacts . Society . Climate change . Globalisation . Oil and gas . Shipping . Fisheries . Tourism . Agriculture .
Tourism . Community viability . Power relations . Indigenous peoples . Sustainable development . Sustainability . Global Arctic

The Ultimate Drivers of Arctic Change:
Climate Change and Globalisation
The Arctic consists of an ocean surrounded by the northern
fringes of the Eurasian and North American landmasses. Its
southern limits are defined variously as the Arctic Circle at
66° northern latitude, the treeline, the July 10 °C isotherm1 or
permafrost extent. But jurisdictional, administrative, and political lines are also used for delimiting the Arctic’s southern
boundaries, for example as in the Arctic Human Development
Report [1, p. 17 f.]. Ultimately, there is no single given
‘Arctic’ area, but several definitions of a region that has historically seen many, socially constructed, demarcations of its
1

This is the line north of which the average temperature does not reach above
10 °C during the month of July.
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southern fringes [2]. Regions in this area are home to a highly
diverse and often unique flora and fauna as well as to people,
including indigenous groups, who have lived for a long time
in, and adapted to, some of the most extreme climatic, weather, and daylight conditions on the planet [3, p. 4 f.]. Socioecological systems in Arctic regions are also highly vulnerable
in light of the extreme conditions to which these relationships
are adapted, including short growing seasons, long distances,
low population densities, and few opportunities to replace or
substitute food and other items necessary for survival and
everyday life, especially in the polar barrens of the High
Arctic. On the other hand, the Arctic is a highly diverse region
with bustling cities like Tromsø, Reykjavik, and Rovaniemi,
and has well-developed infrastructure, especially on the
European side of the Arctic. Different geographic realities,
demographic structures, political and legal systems, and images [4] of the Arctic as a region make for varying impacts of
and responses to global change processes like climate change
and globalisation in different Arctic areas [5, Ch. 2].
While change has been termed a normal state of affairs in
the Arctic, the pace and extent of current ecological and societal transformations are unprecedented. They are also
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accompanied by a high level of uncertainty concerning the
future guise of Arctic change and its mid- to long-term impacts [5, p. ix; 4]. Climate change is seen as the most pervasive
and powerful driver of change, with temperatures in the Arctic
having risen twice as rapidly as the global average over the
past 50 years (a phenomenon called Arctic Amplification).
Predictions regarding Arctic climate change include a 4–
5 °C increase above late twentieth century values before the
middle of this century2; sea ice extent and thickness continuing on a long-term downward trend with the latter having
decreased by 65% between 1975 and 2012; an ice-free
Arctic Ocean in summer by the late 2030s, with likely effects
such as accelerating climate change through the exposure of
dark land and ocean surfaces that absorb more heat; the
thawing of permafrost with effects on carbon storage and release in the Arctic; changing and more extreme weather patterns in mid-latitudes; altered ocean circulation due to increasing freshwater storage in the Arctic Ocean; and the melting of
Arctic land-based ice—especially in Greenland—contributing
up to 25 cm of sea-level rise by 2100 [6].
In addition to the numerous effects of climate change,
rapid social and economic developments, such as migration,
tourism, resource extraction, shifting political relations, geopolitics, and more generally the forces of globalisation, have
far-reaching impacts on the Arctic’s social, ecological, and
socio-ecological systems [7–10]. From a historical point of
view, the Arctic has been part of globalisation processes for a
long time, for example in the form of economic integration
and trade relationships during the fur trade and whale hunting
days, which in some parts of the Arctic date back as far as the
sixteenth century [11–16]. But the pace of globalisation and
its impacts has increased in recent years, with the Arctic said
to become relevant for global trade networks, resource supply
chains [17, pp. 6–9], and increasingly embedded in information and communication systems [18, p. 402].
Other globalisation processes that are deemed relevant
for Arctic transformations are political power transitions in
the global order—especially the shift from a unipolar to a
multipolar order—and the increasing attention of traditionally understood non-Arctic states towards the Arctic [19,
20]. The ever-increasing number and complexity of international organisations, legal agreements, and norms that
relate to the Arctic is also increasingly scrutinised by
Arctic researchers [21] especially concerning the marine
Arctic [22–26]. The role of the (international) media in
the presentation of climate change, and the framing of current and future Arctic narratives, is an interesting new field
of research [27, 28]. Finally, cultural globalisation in the
2
This assumes medium or high greenhouse gas concentration scenarios, but
these increases could even occur in the situation of drastic near-term emission
cuts because of a lock-in effect through past emissions and heat stored in the
oceans [5, p. viii].
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form of global, or predominantly western, cultural trends
like certain consumption patterns, increasing usage of information technology, and emancipated orientations towards gender equality, participation, and protest cultures
increasingly penetrate and socially and culturally transform Arctic societies [18, pp. 416–9; 29, p. 225].
The following sections highlight three categories of societal impacts of climate change and globalisation processes in
the Arctic. These are (1) the impacts on specific societal sectors, (2) impacts on Arctic peoples and players, and (3) crosscutting themes of Arctic societal impacts, comprising the
mantra of sustainable development and sustainability and
the tale of the Global Arctic. For reasons of scope, this article
focuses on the current English literature, but it deserves mentioning that there is a vast and growing literature on the topic
in other languages as well. Moreover, the article predominantly, but not exclusively, reviews the literature of the past
five years, and therefore reflects the large number of books
and edited volumes on Arctic societal change that was published during this timeframe. A concluding section makes six
observations about the state of current research, and suggests
pathways for future research on the societal impacts of a
changing Arctic.

Impacts by Societal Sector
Current literature often analyses the societal impacts of climate change and globalisation in concrete sectors of society.
These range from the new supply of (especially marine) resources, additional transport and shipping routes, and fishery
and agriculture opportunities. The Arctic has also been put in
focus as a new and expanding tourism destination, with complex impacts on Arctic regions and concerns as to the sustainable conduct of such new activities for the local environment
and Arctic people. The majority of analyses takes an on the
one hand… on the other hand approach, which (perhaps unwittingly) highlights the possible ‘opportunities’ and ‘benefits’ of Arctic exploitation, in contrast to looming dangers
and risks.

Oil and Gas
Among the societal transformations in focus in the recent
literature are the possibly increasing accessibility and
utilisation of resources in the Arctic, specifically of conventional oil and gas resources expected under the seabed
of Arctic waters. Next to the assessment of the geological
existence of such resources [30, 31], contributions focus on
further factors determining the (im)plausibility or
(un)desirability of exploring and extracting Arctic resources, such as responsibilities and liabilities in terms of
risk management and local benefit arrangements [22, Pt.

Curr Clim Change Rep (2018) 4:223–237

IV; 32, 33], the (in)compatibility of Arctic oil and gas extraction with notions of sustainable development [34], the
culturally detrimental effects of oil and gas development,
for example through the removal and destruction of pasture
land [35], national offshore regulations [22, Pt. II], the
impact of international economic and political factors on
Arctic oil and gas developments [36, 37], and how such
factors play out in specific places like the Barents region
[38]. Koivurova points out that the assessment of the
(im)plausibility or (un)desirability of oil and gas endeavours in the Arctic is a learning process and thus subject to
change [39].

Shipping
Existing research also scrutinises the opportunities to use new
transport, especially shipping, routes through the Arctic.3
Modelling efforts using climate change projections illuminate
the linkage between sea ice development and increasing shipping activities [41, 42] and have sparked high expectations for
busy shipping traffic through the North. Yet others come to the
conclusion that the usage of Arctic routes for global trade
purposes is exaggerated due to its legal, infrastructural, technological, climatic, and economic challenges [43, 44, pp.
297–99]. Economic modelling efforts show a differentiated
picture. Some studies find remarkable shifts in trade flows
between Asia and Europe [45], while others do not expect
economic benefits to occur with container traffic, but possibly
with smaller-size bulk and cargo shipments [46].4 Whether
shipping numbers will increase depends on the kind of shipping going through the North, especially if the debate is about
maritime trade or regionally focused shipping activities.
While the former is not expected to increase significantly in
the future, other regional development activities like oil and
gas extraction and tourism are likely to contribute to rising
regional shipping numbers [44, 48, pp. 26–30; 49].
Shipping prospects between north-eastern and northwestern routes also differ, with the former more likely to see
increasing ship numbers [8, 44, pp. 299–301], although the
Northern Sea Route is still beset with many challenges [50,
51]. A tricky political and legal task ahead is to balance the
interests and rights of the states bordering Arctic waterways
with those states who (plan to) use Arctic routes, predominantly countries in East Asia [52]. Others are concerned with the
increasing danger of shipping accidents due to higher traffic in
the North [53] and environmental impacts through oil spills
and emissions [54]. Finally, hopes for reducing emissions
through shorter Arctic routes have been greeted sceptically
3
For an aggregated overview of climate change impacts on transport and
shipping, see [40, pp. 1591–3].
4
For an overview of economic models applied to Arctic shipping, see [47].
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because of the additional climate impact of emitting CO2
and other climate-forcers in the Arctic [55].

Fisheries
Social impacts in the fisheries sector may arise due to the
possible change of fish populations in Arctic waters. These
could result from climate-induced changes to the marine ecosystem, which may lead to more fortuitous conditions for
some commercial fish stocks in the Arctic [56–59].
However, climate changes could also diminish stocks due to
new predators, invasive species, and changing salinity and
water temperature levels, to which some species are not able
to adapt [40, p. 1591; 58, p. 42; 59]. Furthermore, only a few
species have been found to be abundant enough to support
viable fisheries in the Arctic Ocean [40, p. 1591] and only
some are likely to move all that way north since they are not
adapted to the different depth and temperature conditions of
the deep Arctic Ocean [58, 59]. While expanding fish habitats
could result in new and expanded fishery prospects in Arctic
waters, changing fish populations in terms of relative population sizes, growth rates, and spatial distributions could bring
about negative effects on the investment-intensive and
hard-to-adapt fishing industry and respective infrastructure
[60, p. 692].
Contributions to existing literature generally highlight the
significant amount of uncertainty when trying to assess the
current and future impact of climatic changes on the Arctic’s
ecosystems and consequent effects on fisheries. This is due to
the fact that climate models do not include all relevant parameters that affect fish stocks. Thus, any predictions about
changing fisheries due to climate change can only be tentative
[60, p. 692]. Knowledge as to the concrete changes on fish
species also varies considerably between Arctic regions; while
data on changes in fish distribution in the Barents and Bering
Seas are well observed, the future of commercial fishing in the
Arctic Ocean is uncertain [40, p. 1590; 59, 61], which is of
concern due to the limited regulatory framework in place [56,
62]. The changing nature of fish stocks in the Arctic are also
relevant from a cultural point of view, since fishing is often
part of traditional indigenous activities and diets in coastal
regions [63]. It is argued that investing in fisheries and aquaculture could thus be a culturally sensitive approach to alleviate food insecurity that prevails in many Arctic regions [64,
p. 16].

Agriculture
The possible climatic impacts on agricultural activities in the
Arctic reveal a complex picture. For some, agriculture is seen
as an underdeveloped sector in many parts of the North with
the potential to improve food security and lessen dependence
on food imports from outside the region [64, 65]. Further, a
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warmer climate could allow crop production to advance further north and increase average annual yields. For others, a
warmer climate could also result in water deficits and increases in the incidence of insects and diseases with resulting
negative impacts on crop yields [40, 66, 67, p. 782].
But the climate is all but one determinant of the future of
agriculture in the Arctic: Lack of infrastructure is likely to
remain a major limiting factor for commercial agricultural
development [67, p. 782]. But while thawing permafrost renders land transportation routes increasingly unusable, new
shipping lanes could fundamentally change transport costs
for Arctic agricultural products. Generally, agriculture is
found to be less affected by a changing climate than by economic, structural, and social factors, such as government policies on agriculture and trade, technological adaptations, and
environmental, geophysical, biological, and socio-economic
challenges [66, 67, p. 782; 68, p. 15]. Not least, while a boost
of agricultural production could help in reducing food insecurity in Arctic regions, the cultural acceptance—and usefulness
for local diets—of such activities may be limited since agriculture has not been part of traditional cultural livelihoods due
to the lack of arable land in most Arctic regions [64, p. 9].

Tourism
Arctic regions are increasingly in focus as new tourist
destinations. This is due to easier accessibility, increasing
awareness, and an increased demand for so-called last
chance tourism to see the icy wonders of the North before
they disappear [69, p. 147 f.; 70, p. 137]. In some Arctic
areas, tourism (especially cruise tourism [71, 72]) is one
of the fastest growing economic sectors in the Arctic.
Iceland in particular has seen vastly increasing tourist
numbers in recent years [69, 73, p. 5 f.], but in other areas
the development of tourism has been prevented by limited
infrastructure, fear of negative social and environmental
impacts [73, p. 12], and/or regulatory hurdles [72].
The possible opportunities arising from tourism [69, 70, p.
137; 74] are often contrasted with concerns about the carrying
capacity of Arctic tourist destinations in social, cultural, and
environmental terms [70, p. 137; 73]. Further, local Arctic
communities are often left to deal with the repercussions of
tourism while benefits are reaped by big tour operators [73].
Such repercussions may play out in the form of increasing
levels of pollution and waste, disturbance to wildlife, and disruption of everyday life and traditional activities in local communities [73]. Specifically, disruptions to cultural traditions
may occur since Arctic tourism is often nature-based and nature is the foundation of Arctic traditional cultural ways of life
[75]. This leads to questions about the possibilities and means
of managing Arctic tourism activities sustainably [69, 71, 76,
77]. However, a single Arctic tourism does not exist since
tourist numbers, the economic relevance of tourism [70, pp.
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140–5], societal acceptance of marketing a place as a tourist
destination, and environmental and social impacts all vary
significantly across and within Arctic regions [69, p. 148;
73], such as in Nunavut [78] or Greenland [79].

Impacts on Arctic Peoples and Players
Community and Urban Viability
Different impacts occur in small-scale community settings in
comparison to Arctic cities, which are confronted with various
challenges of urbanisation processes and (changing) city-life
[80, 81]. Then again, especially the development of globally
connecting communication technologies results in the fuzzy
situation that B[u]rbanism is no longer restricted to urban areas
and rural life no longer epitomizes the Btraditional^ cultures^
[82, p. 121]. Arctic cities, towns, and communities vary considerably in size, with some of them growing and others
shrinking. Consequently, community and urban viability studies are usually focused on specific geographical places [80,
81, 83], for example on Greenland [84–86], Canada [87], or
Finland [88], and examine how these places experience and
deal with change in times of globalisation and climate change.
Climate change and globalisation affect community and
urban viability and well-being5 via pathways such as demographic shifts in the form of migration and displacement [18,
pp. 410–2; 90–93] and urbanisation and rural exodus [83, 89,
94, pp. 443–8]. The influx of newcomers to Arctic regions
impacts livelihoods and lifestyles in the form of pressure on
existing physical and social infrastructures, but this influx is
also seen as providing opportunities in terms of mobility, advanced education, and career promotion [29, p. 225; 89, p.
453 f.; 95, 96, p. 418].
Climate change and globalisation have a range of direct
and indirect impacts on the health of Arctic populations, especially in small communities. Direct impacts include unsafe
hunting conditions, risks to safe travel, and risks to subsistence activities due to changing and extreme weather events.
Indirect health impacts encompass the changing availability of
traditional country food and generally worsening food and
water security [97–100, pp. 310–2; 101], changed patterns
of infectious diseases [102], greater exposure to persistent
organic pollutants and heavy metals [103, Ch. 8; 100, p. 312
f.; 104], and unsafe built infrastructure.6 Importantly, the status of health and health impacts are very different across the
Arctic, and health disparities are especially pronounced between indigenous and non-indigenous populations [100, pp.
302–10; 105]. These challenges require assessment and
5
For an overview of the state and change of community development in the
Arctic, see [89].
6
For an overview of direct and indirect health impacts, see [40 pp. 1581–3; 104].
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adaptation of health monitoring and health care infrastructure
[99, 100, p. 300 f.; 104–107].
While much analysis is focused on the increasing accessibility of the Arctic due to the warming climate, climate change can also mean decreasing access, movement,
and indeed living options across the North. Permafrost
thaw, extreme weather events, flooding, diminishing sea
and land ice, and coastal erosion result in unreliable ice
roads, damage to houses, pipelines, railroads, airports, seaports, and effects on energy and water supply, sometimes
requiring the relocation of entire communities, which
could result in the abandonment of lifestyles and cultural
traditions that have been established over thousands of
years [40, p. 1591; 108–110]. However, the concrete impacts of infrastructure change, the economic damage they
cause, and adaptation responses vary significantly between
Arctic regions [111–114]. The role of infrastructure in
studies on societal change is increasingly acknowledged,
for example in form of the BRapid Arctic Transitions due
to Infrastructure and Climate^ (RATIC) project, which
provides Ba forum for developing and sharing new ideas
and methods to assess, respond to, and adaptively managing the cumulative effects of Arctic infrastructure and climate change^ [115, p. 1; 116].

New Actors and Power Relations
In response to Arctic transformation processes, the group of
Arctic actors, or so-called stakeholders [117, p. 24 f.], has
seen a tremendous enlargement [20]. The various scales
outlined below hint at the multi-stakeholder landscape of
Arctic politics and governance [118, 119]. Many studies focus
on the (usually vaguely defined) stakes of non-Arctic states,
especially the Asian newcomers to the Arctic Council who
recently received observer status (China, South Korea,
Japan, Singapore, and India) [120–127], for example in relation to Arctic shipping [52, Pt. 4], Arctic oil and gas [128], and
non-Arctic states’ role in and for Arctic sustainability [129].
While much of this literature tends to analyse the role of new
actors more from a threat or challenges perspective, some also
highlight the opportunities for cooperation that arise through
participation of economically and politically important players
like China [130].
Other analyses examine more specifically the role and interests of China [131–137], the European Union [134, 136,
138–149], and the UK [150–155] in terms of their strategic
and political interest in Arctic commodities, how they affect
the environmental, economic, political, and legal developments in the North, and their historical linkage to and justification for a role in Arctic affairs. The implications of these
‘new’ or ‘non-Arctic’ players for specific Arctic states, like
Canada [156] and Russia [157, 158], have also received attention. Non-Arctic states also appear in different membership
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categories in Arctic governance bodies; especially the enlarged group of observers to the Arctic Council has been
scrutinised as to the institutional and procedural consequences
for the Council [159–162].
Still somewhat underexposed is the role of supra-, sub-,
and non-state actors in Arctic affairs, ranging from nongovernmental and intergovernmental organisations
[163–166] and interparliamentary organisations [167] to actors from the sub-national and local level [117, p. 17 f.; 168,
169] and the private sector [117, p. 16 f., 31]. Interesting
topics in this regard are especially the changing nature of
sub-national entities through political movements striving
for more political independence or statehood (Greenland)
[32, Ch. 2; 170–174] or stronger devolution on the sub-state
level (Nunavut) [175]. Another interesting strand of literature
is on the relationship between indigenous peoples and
(extractive) industries [176] as well as the role of indigenous
corporations and their impacts on the political power of indigenous peoples [177, 178]. Some emphasise how the traditional Westphalian state system does not do justice to the new
reality of multiple actor groups engaged in the Arctic
[179–183], while others focus on how the engagement of
transnational actors contributes to the state of complex
interdependence in Arctic affairs [184]. Broadening the actor
spectrum in Arctic affairs to include sub-state and non-state
actors also reveals that political conflict-lines in the Arctic
often do not run between states but rather within them [185].

Role of Indigenous Peoples
Changing ecosystems and concomitant socio-economic and
political changes impact the culture and self-understanding
of Arctic indigenous populations. Changing patterns of harvesting, hunting, and fishing have impacts on cultures, identities, and the value of traditional knowledge. This, in turn,
leads to new economic configurations consisting of both a
cash-based economy and traditional methods to acquire food
and other commodities [40, p. 1583 f.; 186–189]. For example, changes in the timing of the ice melt affect traditional
hunting prey like polar bears and some seal and walrus species
that are dependent on sea ice for hunting or reproduction.
Different precipitation, snow cover, and wildfire patterns affect grazing opportunities for reindeer and other herded animals, which result in altered habitat uses and migration patterns [190, pp. 119–27; 191].
The adoption of ‘western’ (see section BThe ultimate drivers
of Arctic change: Climate Change and Globalization^) cultural
norms can both be a source of negative cultural impacts in the
form of abandonment of cultural traditions and language, but
also of increasing social opportunities and indeed cultural empowerment through the reassertion of indigenous cultures [18,
p. 418]. However, local languages are seen as in danger of
disappearing in the wake of cultural globalisation, and thus
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preserving minority languages and language diversity, especially for indigenous groups, is a crucial piece in the changing
culture puzzle of the Arctic [192–195, Ch. 15–18].
The increasing interest in the Arctic’s natural resources also
focuses attention on the rights to use or own land and resources,
especially in relation to the right to self-determination of indigenous peoples who have lived on and used Arctic lands for
much longer than any of the Arctic nation-states has existed
[21, Ch. 7; 169, 177, 196–198]. New levels of accessibility in
many Arctic regions and associated expectations for new economic activities often lead to conflict between traditional and
new land-uses (and non-uses like nature conservation) [22, Pt.
III; 199–201, Pt. II]. This can be seen in areas such as renewable and conventional energy development [22, 202, 203],
tourism [69], reindeer husbandry [204], and sealing [205,
206]. Economic activities in the Arctic are thus often said to
be subject to a social licence to operate, i.e. to receiving ongoing approval from a local community [207–214]. On the larger
political scale, transformation processes may lead to movements striving for more political independence or statehood,
which in the case of Greenland would result in a state with a
majority Inuit population [32, Ch. 2; 170–174].
The role of indigenous peoples in and for Arctic governance is reflected in their special standing as rights-holders
in Arctic affairs and as holders of traditional and local knowledge [11, 215]. Indigenous peoples’ role in regional and international governance is increasingly examined [196, 216–218]
as well as their own efforts to build political agency grounded
in the colonial history of many Arctic states [219, 220]. More
broadly, contributions have contemplated using human rights
as an ordering principle for Arctic governance to strengthen
participation, information access, and the principle of free,
prior, and informed consent for Arctic communities generally
and indigenous peoples specifically [33, Ch. 5; 221–224]. Not
least, the central position of indigenous peoples is reflected in
the increasing number of indigenous researchers contributing
to diverse aspects of the academic literature on Arctic change
and its impacts [1, Ch. 11; 225–227].
It needs to be added that talking about BArctic indigenous
peoples^ is a somewhat essentialising description of a complex, and indeed often incoherent, group; in fact, complexity
is a defining feature of the Arctic’s ethnicity in general [80, p.
83]. In many regions, it is even difficult to establish how many
indigenous people there are in a given space and time since the
question of who counts as indigenous and on which grounds is
all but straightforward. Different jurisdictions have different
answers for this: some use blood relation, some self-identification, some place of birth, and again others geographical
location and group size. To complicate the picture even more,
rules and regulations on indigenous peoples’ status often
change over time, making a historical comparison next to
impossible [80, p. 85 f.; 228–230, p. 12–17]. Further, some
censuses do not differentiate between different indigenous
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groups, e.g. between American Indians and Alaska Natives,
and some do not register ethnicity in their official statistics at
all. Lastly, while indigenous and non-indigenous peoples in
the Arctic differ in their demographic characteristics and lifestyles, there is a trend towards greater ‘mixing’ between these
groups, both in terms of habitation and identity [80, p. 85; 81,
p. 29; 228, p. 134].

Cross-cutting Themes of Arctic Societal
Impacts
The Mantra of Sustainable Development
and Sustainability
In addition to the literature on specific sectors and actors, there
are also several cross-cutting themes that one stumbles across
frequently when studying the recent literature on societal impacts of a changing Arctic. While by no means exhaustive,
two are particularly salient.
First, cutting across the above-mentioned impacts on
sectors and actors is the by now well-established mantra
of the sustainable development of Arctic or Arctic
sustainability, which is penetrating policy and academic
considerations on the Arctic alike. Next to historical and
conceptual contributions on the sustainable development
idea(l) [231, 232] in relation to different sectors (like oil
and gas [34] or shipping [233]) and various Arctic regions
[234], some contemplate the necessary policy changes in
Arctic states to implement sustainable development [235].
Further, efforts are made to monitor and measure the state
and change of human development and well-being in the
Arctic in order to provide guidance as to the necessary steps
to foster sustainable human development [1, 236, 237], for
example by using knowledge-based economies to further
the sustainable development of the Arctic [238], employing
ecosystem services approaches to highlight the (monetary)
value of Arctic resources and ecosystems [239], or by focusing on the centrality of human-natural systems for
achieving sustainability [240]. Others contemplate the possible repercussions of pursuing sustainable development
for the role of the state and the exercise of state sovereignty
in an Arctic context [241]. The political and discursive
power of sustainable development in the Arctic context—
concretely how the concept has enabled the opening of the
Arctic for economic development rather than restraining
it—is a refreshing new analytical viewpoint [242].
Many contributions focus on the possible sustainability
consequences of new economic activities in the Arctic (see
section BImpacts by societal sector^). While new economic
opportunities arise, they also induce severe environmental impacts and risks [243]. This challenges subsistence-based lifestyles in terms of income development and inequality, and
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creates competition between established and new economic
activities [221, 244] (see section BRole of indigenous
peoples^). Further, limited opportunities of local populations
to take part in new economic activities in the North need to be
considered, for example because of a limited workforce (both
in numbers and qualification) for new economic sectors [245],
and an often-used fly-in-fly-out system for Arctic projects,
which in turn impacts the social cohesion of communities
[246–250]. Generally, while economic growth opportunities
exist, Arctic economies will continue to be subject to uncertainty and volatility due to being increasingly intertwined with
global economic developments [200, 251].

The Tale of the Global Arctic
A second cross-cutting theme derives from the relevance of
globalisation processes for the Arctic (see section BThe ultimate drivers of Arctic change: Climate Change and
Globalization^). This is the tale of the Global Arctic, highlighting the inextricable linkages between Arctic and global processes and systems and thus the entangled fate of the North and
the entire globe. This touches upon a variety of interlinkages:
The warming of the Arctic is primarily caused by anthropogenic greenhouse gases emitted far beyond the Arctic Circle
[252]; in turn, a warming Arctic is believed to impact weather
and climate patterns further south [6, 253–255]. Beyond interactions in natural processes, contributions have focused on
how the socio-economic situation of Arctic peoples is increasingly influenced by decisions taken elsewhere [189], how the
pace and extent of Arctic oil and gas development is dependent
on a multitude of outer-Arctic factors [185, 256], and which
implications for foreign policy, sovereignty, and security arise
in a globalised Arctic [257–260]. All this culminates in the plea
for a global Arctic paradigm to be able to come to grips with
the underlying processes and future pathways of Arctic transformations [261, 262].

Conclusion
Knowing about the impacts of the grand change processes of
our time, above all climate change and globalisation, is useful
both for academics studying causal relationships and for
policy-makers taking decisions on mitigation and adaptation
strategies for changing societal conditions. We can of course
never be sure that the impacts we see today will be the impacts of tomorrow. Determining, studying, and drawing from
anticipated impacts is a complicated endeavour in light of the
fact that impacts can vary significantly in different localities
and at different points in time. Not least, information is often
limited since our observational data often does not go back a
long time, and longitudinal and uninterrupted observations
especially in challenging (and thus research cost-intensive)
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regions like the Arctic hardly exist. While natural systems
show their significant degree of irregularity and unpredictability but also some numerical parameters to hold on to,
venturing into the social world with often non-quantifiable
and volatile concepts like norms, values, rules, interests, and
preferences completes the picture of the complex task to
study societal impacts of climate change and globalisation.
Six general observations, which are the author’s own,
stand out as to the current state of research on societal
impacts of a changing Arctic. First, climate change and
globalisation are the dominant drivers of societal impacts
in the Arctic. Second, many contributions focus on the
impacts of climate change and globalisation in concrete
sectors of society, often from an opportunities-and-risks
perspective, which tends to blur the boundary to more
policy-oriented work. Third, the mantra of the sustainable
development of the Arctic or Arctic sustainability pervades
considerations of Arctic societal impacts. Fourth, societal
impacts in the Arctic are increasingly analysed against the
image of the Global Arctic, highlighting the inextricable
linkages between Arctic and global processes and systems
and thus the entangled fate of the North and the entire
globe. Fifth, an increasing number of actors is seen as
being involved in environmental and societal transformations in the Arctic, often conveyed through the ill-defined
stakeholder concept. Sixth, Arctic indigenous peoples are
depicted as the group most vulnerable to the impacts of a
changing Arctic, but are increasingly the subject of research in the form of rights-holders and active participants
in governance, law, politics, and research.
The reviewed societal impacts of a rapidly changing Arctic
share three broad themes: complexity, uncertainty, and ambiguity. The societal impacts of a changing Arctic display complexity because they can never be regarded in isolation from
their (assumed) causes and from other impacts, and they play
out differently on various spatial and temporal scales. They
are uncertain because a clear-cut assessment of impacts as
positive or negative is often not easily done, and Arctic transformation is an ongoing process while limited observational
data constrain our capacity to anticipate future impacts.
Finally, they are ambiguous in that societal impacts often reveal a picture of opposites and blurring boundaries: transformation processes lead to increasing and decreasing access to
the Arctic; global changes have local impacts and local changes have global impacts; the often-employed clear-cut division
between Arctic and non-Arctic (e.g. in relation to actors, institutions, policies, and geographies) becomes increasingly
fuzzy.
While the literature cited in this review is copious, not all of
it takes academic rigour to be its primary goal. Indeed, we can
observe a high level of enmeshment between especially political science contributions and popular science pieces targeting
a broader audience beyond academia. Often these appear in
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the style used by mass media outlets, often in the form of
contributions to topics of immediate policy relevance [263,
p. 63]. This trend might be related to the new demand on
researchers to include and be relevant for audiences beyond
academic circles, often described with the terms integrated
research, transdisciplinarity or science-policy dialogues
[264–266]. While there is surely value to science-policy interactions, it should also be built on curiosity-driven, independent, and theoretically and methodologically aware research.
Indeed, good policy advice can only be provided on the basis
of trustworthy research results.
Another characteristic of contemporary Arctic research
suggests a need for more conceptual clarity and reflexivity.
One issue is the proliferation of buzzword usage in Arctic
research on societal impacts: Who, and on which grounds,
qualifies as an Arctic stakeholder? What is Arctic sustainable development? Do these concepts help to better understand systems and processes in the Arctic? To answer these
questions, we need to critically reflect on these concepts,
embed them in methodologically sound analytical frameworks, and then assess their usefulness for knowledgeenhancement and societal goal formulation and achievement.
For sustainable development, some efforts in this regard are
already discernible [267].
Another area of promise involves de-essentialising the
Arctic by placing it in a more comparative context.
Importantly, the changing Arctic and its impacts can be studied comparatively not only within the Arctic (which is surely
valuable and necessary given the diversity of Arctic regions!)
but also beyond the North. While definitely unique in many
respects, the Arctic is not the only place on earth affected by
global change processes, and inter-regional comparisons and
historical analyses can only enrich our understanding of the
Arctic (and of non-Arcticness) and its meaning for other
places. Some efforts in this regard have been made in form
of linking knowledge about the Arctic with and for places
elsewhere [268, 269] but more research that is attentive to
methods and theory would be desirable. In sum, while comparative efforts are methodologically and empirically demanding, they will decisively enrich our understanding of both the
unique features of the Arctic and what the Arctic is a case of in
terms of impacts from climate change and globalisation.
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