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A B S T R A C T   

In this paper I unpack the now taken-for-granted understanding of the Arctic as a changing region. Instead of 
taking ‘change’ as an objectively discoverable phenomenon taking place within the region, I argue that a more 
elaborate understanding regarding the heated discussion on the Arctic during the past few decades can be 
achieved by deconstructing how change itself emerged to define the region. I utilize this perspective, which 
mainly draws on Actor-Network Theory (ANT) and constructionist conceptualization of regions, to underscore 
how and why knowledge that first attached change to the Arctic was constructed in scientific practices and how 
the notion of a changing Arctic solidified as a taken-for-granted fact. I analyze the process through which this 
solidification has taken place by looking into how a variety of actors embraced this knowledge and incorporated 
it into their agency. I suggest that by scrutinizing the dynamics that have contributed to the process of the Arctic 
region we can better understand the practical political difference that scientific knowledge on the Arctic makes. 
This highlights the political dimension of the construction of geographical scientific facts. Concurrently, my aim 
is to contribute to our understanding of regionalization processes by foregrounding the relevance of scientific 
practices in the social construction and transformation of regions. As a conclusion, I call on those involved in 
producing geographical scientific knowledge in general, and especially on the Arctic, to become more aware of 
the potentially far-reaching consequences that research in natural – but also social – sciences can have.   

1. Introduction 

The Arctic region is in a process of far-reaching change. Climate 
change is creating new challenges, but also opportunities, on which 
Sweden must take a position and exert an influence. —Sweden’s 
strategy for the Arctic region (Government Offices of Sweden 2011: 
4) 
Canada’s far North is a fundamental part of Canada – it is part of our 
heritage, our future and our identity as a country. The North is un-
dergoing rapid changes, from the impacts of climate change to the 
growth of Northern and Aboriginal governments and institutions. At 
the same time, domestic and international interest in the Arctic re-
gion is rising. This growing interest underscores the importance of 
Canada to exert effective leadership both at home and abroad in 
order to promote a prosperous and stable region responsive to Ca-
nadian interests and values. —Canada’s Northern Strategy (Gov-
ernment of Canada 2009: 1) 

If one opens an Arctic strategy document by any one of the ‘Arctic’ or 
‘non-Arctic’ states,1 one issue becomes apparent: there seems to be an 
overwhelming consensus that the Arctic is changing. The above quota-
tions from the Swedish and Canadian strategy documents are a vivid 
case in point. The same applies as regards news reporting, academic 
articles and a whole range of television documentaries, social media 
feeds and other platforms on which the Arctic is discussed. At face value 
there seems to be nothing noteworthy about this: scientific research has 
shown that climate change has its biggest effect in the Arctic, which 
poses threats to Arctic ecosystems and inhabitants, but also presents 
economic opportunities by opening new areas for oil and gas exploration 
and new shipping lanes (see ACIA 2005). This implies that the devel-
opment of these industries and logistics routes is enabled by climate 
change itself. As the opening quotations indeed indicate, the process of 
change with all its implications provides the rationale for a variety of 
actors to take a position in relation to the Arctic and to formulate pol-
icies and strategies that focus on the region. In addition to national 
governments, private sector actors and especially environmental and 
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indigenous activists have become more vocal regarding their expecta-
tions and concerns with respect to the Arctic. My argument in this paper 
focuses on the assertion that it is the knowledge produced of the 
‘changing Arctic’ that drives these economic and policymaking practices 
rather than the process of change itself. This has significant conse-
quences with respect to how we should understand the ongoing dis-
cussion and policymaking practices regarding the Arctic. If, rather than 
representing a region ‘out there’ that is changing, it is science that 
produces the Arctic as a ‘changing’ region, it is scientists who need to 
assume responsibility for the research we produce, and for the conse-
quences this research might have. 

To be sure, this is an approach that one might counter by arguing that 
the ‘changing Arctic’ is an unquestionable fact. This, to a certain extent, 
is a justifiable position. There certainly are changes occurring pertaining 
to temperatures, sea ice extent and permafrost, to name some, and these 
changes are indisputably caused by human activity and anthropogenic 
emissions. The idea here is not to question the legitimacy of the natural 
sciences and their ‘discoveries’, nor to deny the impact that material 
changes have on the social world, especially in the Arctic context (Dodds 
and Woon 2020). Rather, my argument starts from the observation that 
we could not know of these changes without a vast variety of scientific 
practices of data gathering and analysis, and without the formulation of 
scientific statements and maps that have circulated beyond the confines 
of the places in which they were first constructed. Put differently, I am 
interested in how the ‘changing Arctic’ came to be constructed and 
accepted as a fact in the first place. These questions turn my attention to 
sociology of scientific knowledge, and to how scientific practices and 
methods themselves contribute to the construction and solidification of 
geographical facts (cf. Latour and Woolgar 1986). It is further important 
to understand the practical political consequences that the construction 
of such facts, in turn, may have (cf. Law 2004; Law and Urry 2004). By 
acknowledging that ‘Arctic’ policy could not be developed without 
knowledge on the ‘Arctic region’ (cf. Painter 2010), I intend to bring the 
relationship between science, policy and politics related to the Arctic 
under interrogation. 

Through these perspectives I also seek to bring together two inter-
twined aspects that have been of fundamental concern in recent 
geographical studies on knowledge production: (1) the geographies of 
knowledge production and dissemination, and (2) the scientific prac-
tices through which geographical knowledge is first constructed (see 
Agnew 2007; Agnew and Livingstone 2011; Barnes 2002; Livingstone 
2003, 2005; Mahony and Hulme 2018; Powell 2007). Simultaneously, 
my focus on the construction of the changing Arctic through science can 
further help in elaborating on work that has interrogated the relation 
between science and the construction of spaces, such as in the context of 
mineral science and resource spaces (Himley 2021), and with respect to 
the ‘resource-making’ capacities of geo-scientific knowledge (Kama 
2020; see also Yusoff 2019). 

The Arctic region is an excellent empirical case through which to 
study the construction, solidification and political implications of 
geographical facts because there has recently been heightened attention 
on the role that science plays in providing normative guidelines for 
policy in the Arctic context (Dittmer et al. 2011). This has been partic-
ularly evident with respect to the Arctic Council (AC) (Wormbs 2015), 
which is the prominent international forum for Arctic-related coopera-
tion. Particularly interesting is the future oriented nature of scientific 
statements concerning the Arctic region. These ‘Arctic futures’ have 
fueled different forms of anticipation and anticipatory action that are 
evident in the context of the Arctic Council, as well as in the Arctic 
strategies of individual states (Dodds 2013; Väätänen 2021). This con-
nects science and the facts-to-be scientific statements to the work that 
has sought to foreground the importance of anticipation and future 
oriented geographies for practices in the present (Adey and Anderson 
2011; Anderson 2010). The contribution that I offer in this respect 
concerns the elaboration of the process through which these future 
oriented geographies are produced and adopted as a basis for 

anticipatory action. 
Simultaneously, the importance of scientific practices, such as 

mapping and surveying, in the territorial politics of the Arctic Ocean 
coastal states has been explored, especially in relation to the legal 
framework of the United Nations Convention on the Law of the Sea 
(Dodds 2010; Powell 2010; Powell and Dodds 2014; Strandsbjerg 2012). 
Regardless of this attention, the role of scientific practices in re-defining 
the Arctic as a changing region within the popular spatial consciousness 
has garnered less attention and deserves to be analyzed in more detail. 
To achieve this, I will endeavor to answer the following research 
questions:  

(1) How did scientific practices contribute to the process through 
which the Arctic came to be understood as a changing region?  

(2) How has this understanding of the Arctic as a changing region fed 
into the recent political debate on the region, and into policy-
making practices that rely on this understanding? 

To answer the first research question, I utilize document material 
consisting primarily of documents produced by the AC, its predecessor 
the Arctic Environmental Protection Strategy (AEPS) and by the working 
groups of the AC. I place special emphasis on the Arctic Climate Impact 
Assessment (ACIA 2005), which is a report that was produced for the AC 
by its working groups, and which, I argue, provided a key contribution 
in re-defining the Arctic as ‘changing’. By focusing on the chapter con-
cerning sea ice, I investigate how the projection regarding reducing sea 
ice extent was produced that has become the focal issue in practically all 
the discussion on the Arctic and its change during the past two decades. 
To answer the second research question, and to analyze the implications 
that the construction and acceptance of the ‘changing Arctic’ as a fact 
has had, I will reflect upon additional material consisting of policies and 
declarations of different actors. This material includes national Arctic 
policies and strategies, different reports published after the ACIA, as 
well as declarations by environmental and indigenous groups. Through 
the overall research material, I trace the way in which the Arctic came to 
be constructed and accepted as a ‘changing region’. To begin unpacking 
these issues, I will next discuss how the construction of scientific facts 
has been approached in ANT research, and how this work can be com-
bined with constructionist conceptualization of regions. 

2. ANT and the construction of scientific facts 

ANT emerged during the 1980s especially through the research and 
writings of Bruno Latour, John Law and Michel Callon. Stemming from 
sociology of science and science and technology studies, the approach 
that came to be labelled ANT was built upon ethnographical case studies 
that sought to uncover how different human and non-human elements 
become articulated into networks of association to produce provision-
ally stable arrangements with specific outcomes (see Law 2008). Some 
of the classical ‘early ANT’ studies comprise of Latour’s (1988) explo-
ration of the Pasteurization of France, Callon’s (1986) account of the 
rearing of scallops, and Law’s (1986) analysis on the ability of Portugal 
to maintain its imperial power. These studies highlighted how different 
‘actors’, such as scientists, laboratories, bacilli and sheep (in Latour’s 
case), scallops, fishermen and scientists (in Callon’s case) and ships, 
winds and sailors (in Law’s case), came to form provisionally stable 
networks of association. These networks of association, in turn, enabled 
Pasteur to become a ‘great man’ (in Latour’s account), new methods of 
rearing scallops to be developed (in Callon’s study), and the imperial 
might of Portugal to be maintained (in Law’s case). ANT, as a socio-
logical approach, has thus had an explicitly empirical focus on tracing 
how networks of association become formulated and how these net-
works produce agency and effects that cannot be reduced to the oper-
ation of some overarching social forces (see Latour 2005). In this sense 
ANT has not been concerned with providing explanations of different 
phenomena by asking the question why, but has rather been 
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preoccupied with the question how, which it has confronted by tracing 
associations (Law 2008). 

Even though ANT has evolved into a myriad of approaches that draw 
on ‘early’ and ‘post-ANT’ literature (see Law and Hassard 1999), of key 
interest here is one of the earliest studies, one upon which ANT became 
formulated as a more or less coherent approach. This is a study by Latour 
and Woolgar (1986 [1979]) on how scientific facts are constructed. In 
their case study of a laboratory in the Salk Institute, Latour and Woolgar 
(1986) start their account with the material setting of the laboratory and 
especially bring to the fore the importance of various ‘inscription de-
vices’ that “transform pieces of matter into written documents” (Latour 
and Woolgar 1986: 51). Continuing their analysis of these devices, 
Latour and Woolgar show how the inscriptions, such as graphs, pro-
duced by these devices become the basis of articles, and how “the pro-
cess of writing articles about the substance [being studied] thus takes 
the end diagram as a starting point” (p. 51). Consequently, they high-
light how the arguments based upon these inscriptions may, or may not, 
become accepted by others. This leads them to argue that the con-
struction of facts requires the conviction of others, and 

such conviction entails the perception that a fact is something which 
is simply recorded in an article and that it has neither been socially 
constructed nor possesses its own history of construction. (1986: 
105) 

In other words, this means that 

a fact only becomes such when it loses all temporal qualifications and 
becomes incorporated into a large body of knowledge drawn upon by 
others. (1986: 106) 

In terms of scientific research these facts can then constitute what 
Latour (1987) has termed ‘obligatory passage points’, by which it is 
meant that they need to be referred to in further research if that research 
is to be taken seriously (see also Barnes 2002). The construction of sci-
entific facts thus exemplifies the process of network articulation, which 
has been the fundamental focus for a variety of ANT and ANT-inspired 
studies. It highlights how a fact is not born a fact, so to say, but be-
comes constituted as a fact only as the work the scientists (and the 
inscription devices) have put into its production vanishes and an 
increasing number of others are enrolled to the network that treat it as a 
fact. 

Through this process a fact is solidified. The utilization of the term 
solidification usefully underscores that when a statement becomes 
constituted as a fact it becomes accepted as an accurate statement of a 
material reality ‘out there’. In this sense solidification refers to the 
process through which facts regarding solid, material reality are estab-
lished, such as regarding the Arctic region and its material change. 
Simultaneously, solidification refers to the solidity of a fact: as a state-
ment solidifies as a fact it becomes increasingly difficult to dissolve, even 
if it would be brought under question. In other words, solidification in 
this second sense refers to the process of network articulation through 
which scientific facts are consolidated and reproduced as they garner 
more ‘allies’, to use Latour’s (1990) term. Consequently, one can argue 
that as this ‘actor-network’ becomes more extensive the more solid the 
fact itself becomes. This approach on the construction and solidification 
of scientific facts thus does not place attention directly on the episte-
mological question of whether a scientific statement can be verified as 
true or false. Instead, it focuses on how the statement itself is made 
possible (through ‘inscription devices’), how it travels (through enroll-
ment and network articulation), and how a statement derived through 
scientific practices becomes increasingly solidified as a fact through this 
process of traveling (thus potentially constituting an ‘obligatory passage 
point’). 

Of fundamental concern for ANT is thus movement: how entities like 
scientific statements start their travels from, say, a laboratory, and how 
this movement requires others for its continuation (Latour 1986, 1999). 

While the initial focus for ANT was how these entities move without 
being transformed as ‘immutable mobiles’ (Latour 1987), ‘post-ANT’ 
approaches have shown that mutability can, in fact, facilitate their 
movement as they are applied in new contexts (Law and Mol 2001). 
Importantly, it needs to be kept in mind that the point of analyzing the 
construction of scientific facts is not to invalidate them and to advocate a 
form of ‘anything goes’ relativism (Latour 2004). On the contrary, it is to 
highlight that it is an enormous achievement for a statement to be 
accepted as a fact, and if this is achieved, there are many others in 
addition to the scientists themselves that have contributed to its 
realization. 

At this point one could ask why this is relevant to the Arctic region. 
Why should we analyze how scientific facts become constructed, when, 
if misinterpreted, this runs the risk of fueling the flames of climate 
change sceptics and others who see such an analysis as a way to legiti-
mate their own unscientific claims? One answer to this is provided by 
John Law in his discussion on scientific methods: 

Since social (and natural) science investigations interfere with the 
world, in one way or another they always make a difference, polit-
ically and otherwise. Things change as a result. (2004: 7) 

This resonates with the wider discussion on the power of theory and 
methods to produce specific kinds of realities (Law and Urry 2004). In 
terms of social sciences Anthony Giddens (1984) has termed this the 
double hermeneutics, and regarding economic theory Michel Callon 
(2007) has explored these questions through the notion of performation. 
The fundamental relevance of these accounts regarding the in-
terrelationships between scientific theories, methods and the practical 
difference they make is precisely their attention to the effects that sci-
ence may have in how we conceive of and act in the world. They 
highlight the need to politicize science not in a negative way by bringing 
specific scientific facts or theories into question, but in a positive way by 
inciting researchers to think about the kind(s) of world(s) we would like 
to contribute to making (Latour 2004). Within human geography this 
has prompted, for instance, J. K. Gibson-Graham (2008) to focus their 
attention on the productive forms of science, which has led them to 
promote scientific activism in the performance of alternative economies. 
In terms of this paper the sensitivity of ANT regarding network articu-
lation and movement in the construction of scientific facts provides a 
possibility to underscore how scientific knowledge purportedly 
providing a representation of reality ‘within’ a region, becomes accepted 
as a fact in defining the region. This, in turn, can be tied to the question 
as to what kind of a political difference these facts, and the scientific 
practices in which they were first constructed, make, what changes in 
the world they induce, and how can scholars contribute positively to 
these changes. To this end, we can tie the discussion to theoretical work 
within human geography that has approached regions as social con-
structs and as processes in which they attain specific meaning. 

3. Science and the social construction and transformation of 
regions 

To tie the above discussion on the construction of scientific facts 
together with regions, it is fruitful to approach regions from the view-
point of social constructionism (see Berger and Luckmann 1966). The 
constructionist conceptualization of regions is based on the assertion 
that knowledge does not provide us with clues about regional worlds 
that exist independently of our thought, but knowledge itself is consti-
tutive of the region as a social construct. In other words, the construc-
tionist approach argues that regions are not out there waiting to be 
discovered, but exist only in relation to particular criteria, and are thus 
our and others’ constructions (Allen et al. 1998). In the Arctic context, 
for instance, these criteria were for a long time the remoteness, empti-
ness and frozenness of the region, at least according to the ‘western’ 
perspective (Dodds and Woon 2020; Steinberg et al. 2015). Thus, 
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whatever these criteria may be, according to the constructionist 
perspective, regions are key epistemological categories through which 
we conceive the world around us (see Agnew 1999). This means that in 
this paper the social construction of regions refers explicitly to the social 
construction of geographical knowledge, even though there are different 
ways in which it has been approached. From a political economic 
perspective, the social construction of regions can mean the discursive 
and material construction of ‘objective’ geographical differences, such 
as in the process of capitalist uneven development (see Brenner 2004). 
In a similar vein, the relational conceptualization of regions places 
attention on the extensive social relations that ‘construct’ the region as a 
specific kind of social and material entity in specific spatio-temporal 
contexts (Amin 2004; Massey 2005). Even though the constructionist 
approach resonates especially with the relational conceptualization of 
regions, the construction of regions through the construction of regional 
knowledge is the explicit starting point here. 

The constructionist conceptualization of regions also enables a 
perspective on the historical process through which regions are con-
structed. This process has been approached especially through the the-
ory of the institutionalization of regions, which was first introduced by 
Anssi Paasi (1986, 1991) and later elaborated by others (MacLeod and 
Jones 2001; Metzger 2013; Zimmerbauer et al. 2017). The key aim of the 
theory is to deconstruct the process through which regions emerge, 
become established as taken-for-granted entities and (potentially) ulti-
mately disappear. The theory foregrounds the historical process through 
which regions ‘become’, and the role that boundaries, symbols and in-
stitutions play in the process. The processual understanding of regions, 
especially through the theory of institutionalization, can be read against 
the above discussion on the construction of scientific facts: a region can 
be said to have institutionalized when it becomes a taken-for-granted 
fact. In other words, this means that the facticity of a region rests 
upon the assumption that it really exists, and for the existence of a region 
to become a taken-for-granted assumption, a certain way of conceiving 
the region needs to ‘travel’ to ‘stick’ (see Metzger 2013). However, it 
needs to be emphasized that the construction of regions is always a 
contested process. This helps to underline the political relevance of 
regional knowledge, since a certain way of knowing a region as a policy 
object can always be in contradiction with other potential ways, and 
there can never be a final closure of (geographical) meaning (see Massey 
2005). The multiplicity of geographical knowledges has been discussed 
also in the context of the Arctic region. More precisely, existing research 
has interrogated the various geopolitical imaginaries attached to it, 
while highlighting the situatedness of Arctic knowledges (Bruun and 
Medby 2014; Dittmer et al. 2011; Steinberg et al. 2015). 

Even though the ANT-based account on the construction of scientific 
facts could be applied fruitfully to interrogate how scientific practices 
give rise to ‘new’ regions, my key emphasis in this paper is on regional 
transformation. When considered from the perspective of regional 
transformation, attention should be placed on how new knowledge 
purportedly describing an already existing region becomes accepted as a 
fact that defines the region. This takes often place through scientific 
practices and through the construction of unqualified statements of a 
region that add something to, or dispute established knowledge of the 
region. One can further theorize that the acceptance of new regional 
knowledge as a fact has taken place only when a wide range of other 
actors draw upon this knowledge, thus solidifying the understanding of 
the region produced by this knowledge further. In other words, 
following Latour and Woolgar (1986), emphasis needs to be placed on 
how a scientific statement about a region may lose all its temporal 
qualifications and become incorporated into a large body of knowledge 
drawn upon by others. The unpacking of this process through which a 
statement becomes a fact shifts the focus onto the actors who draw upon 
this knowledge, and onto how the scientific statement travels and is 
(potentially) modified by being adopted to new contexts (cf. Law and 
Mol 2001; Livingstone 2005). 

Additionally, I argue that there are two issues that delimit what can 

become taken as a new fact regarding a region. The first delimiting 
factor is the region itself, which means that established knowledge 
regarding the region conditions what the region can become. This is 
most evident in how regional boundaries come to delineate the process 
of data gathering and presentation. The second, and intertwined, 
delimiting factor in the production of regional knowledge are the 
respective scientific practices and the ways in which they are condi-
tioned by what Law (2004) terms their ‘hinterland’. This hinterland 
consists of previous statements and inscription devices and “it is the 
character of this hinterland and its practices that determines what it is to 
do science, or to practice a specific branch of science” (Law 2004: 29). 
This means that as we focus our attention to how ‘new’ scientific facts 
regarding regions become constructed, it is good to note that the pre-
vailing scientific practices and methods condition what kind of knowl-
edge can be produced, how it can be produced and whether this 
knowledge can be taken as a fact. The hinterland can thus consist of 
‘obligatory passage points’ (Latour 1987) that determine the legitimacy 
of certain ways of ‘doing science’. Together with the established regional 
knowledge, which can also be argued to have its own ‘hinterland’, the 
‘hinterland’ of methods has a considerable delimiting impact in terms of 
knowledge production of an ‘already existing’ region. As put by Law: 

the hinterland of methods enacts realities. And (one can turn this 
round) those realities then enact the conditions of possibility of 
further research. (2004: 38) 

In the next section I utilize the theoretical foundations discussed so 
far in order to analyze the process through which the Arctic region came 
to be understood as ‘changing’. 

4. Unpacking the ‘changing Arctic’: science, policy and politics 

4.1. AEPS, AC and the content of regional cooperation 

Science has held a prominent role in Arctic-related practices for 
centuries. This is exemplified by the polar exploration that epitomized 
the imperialist European practices of especially the nineteenth and early 
twentieth centuries (see Bravo and Sörlin 2002). In other words, scien-
tific expeditions were a constituent part of European state-building 
processes, which was characterized by imperialist practices that 
served to strengthen the international status and internal nation- 
building of states (Fogelson 1992). Additionally, during the Second 
World War, and especially during the Cold War, science became a 
constituent part of military strategy focusing on the Arctic (Doel et al. 
2014). After the end of the Cold War, propositions for multilateral Arctic 
cooperation that would include the opposing parties started to emerge, 
and it is again within the cooperative practices predicated on these 
propositions that science attained a prominent role. These propositions 
for cooperation evolved from the creation of the Arctic Environmental 
Protection Strategy (AEPS) around 1990 to the establishment of the 
Arctic Council (AC) in 1996. The AC consists of members (the Arctic 
states), permanent participants (Arctic indigenous peoples’ organiza-
tions) and observer members (non-Arctic states and organizations). 

The AEPS process was instigated by the identification of specific 
‘common’ problems faced by the Arctic states that could be addressed 
through cooperative efforts. These were defined as persistent organic 
contaminants, oil pollution, heavy metals, noise, radioactivity and 
acidification. Within the Rovaniemi declaration, the founding document 
of AEPS, it is stated that to confront the identified problems 

we intend to assess on a continuing basis the threats to the Arctic 
environment through the preparation and updating of reports on the 
state of the Arctic environment, in order to propose further cooper-
ative action. (AEPS 1991: 2) 

To achieve these goals, four working groups were founded: Arctic 
Monitoring and Assessment Program (AMAP), Protection of the Arctic 
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Marine Environment (PAME), Emergency Prevention, Preparedness and 
Response (EPPR) and Conservation of Arctic Flora and Fauna (CAFF). 
These working groups were then tasked with compiling various assess-
ments of the Arctic to inform the cooperative efforts within the AEPS 
and, later, the AC. After the AC was established in 1996, the issue of 
sustainable development attained a more prominent role, which was 
also evidenced by the establishment of a Sustainable Development 
Working Group (SDWG). Currently, the AC has six working groups with 
Arctic Contaminants Action Program (ACAP) complementing the pre-
viously mentioned. The working groups form the core of the practical 
work conducted under the auspices of the AC, and each group has a 
specific mandate, a chair, a secretariat and a management board or a 
steering committee with representation from the AC member states and 
the permanent participants. This means that the member states deter-
mine the composition and mandate of each working group. The assess-
ments produced by the working groups provide key information for the 
biannual AC ministerial meetings, but they also act as the basis for policy 
recommendations beyond the institutional context of the AC. 

The fact that the observer states and organizations to the AC take part 
in specific projects of the working groups alongside with the Arctic states 
and permanent participants highlights the importance of the working 
groups as sites of ‘science diplomacy’ (Bertelsen 2020). Indeed, it is 
possible to argue that the role of the working groups as such sites has 
been evident ever since the beginning of the AEPS process, and this has 
an impact on the content of scientific work carried out by them. This is 
highly relevant in terms of my argument here due to the role of these 
working groups in producing knowledge on the Arctic as a distinct re-
gion (see also Wormbs 2015). In other words, the working groups 
contribute to the social construction of the Arctic region by producing it 
as an object of cooperation in relation to particular criteria, and the 
selection of these criteria is at least implicitly a political process (cf. 
Allen et al. 1998; Keskitalo 2004; Painter 2010). 

While the assessments and reports produced by the working groups 
still focus to a considerable degree on the above-mentioned issues 
identified as the justification for the AEPS process, their scope has also 
expanded. For example, through the SDWG, socio-economic issues have 
attained increasing emphasis within the Council, as illustrated by the 
Arctic Human Development Reports (AHDRs), the first of which was 
published in 2004. Concurrently, multiple assessment reports focusing 
on diverse issues such as human health in the Arctic, Arctic oil and gas, 
and Arctic marine shipping have been published recently. The variety of 
the assessments exemplify their importance for the development of 
Arctic policy through knowledge production. Even though all the 
assessment reports are relevant for the work of the AC, especially one 
report has had more wide-ranging implications. In the 1998 AC minis-
terial meeting, CAFF and AMAP, together with the International Arctic 
Science Commission (IASC), were tasked with compiling a report which 
would be called the Arctic Climate Impact Assessment (ACIA). Next, I 
will turn to this report. 

4.2. ACIA and the scientific construction of the ‘changing Arctic’ 

The ACIA (2005) is an impressive collection of research synthesized 
into a single report of over 1000 pages. Even though it has been noted 
that the ACIA was a key turning point in defining the Arctic as a 
changing region (Steinberg et al. 2015), the intricacies of how this 
process happened have not been explored in detail. Additionally, while 
Keskitalo and Nuttall embrace the constructionist approach to regions 
and highlight that a view of the Arctic “as ‘new’ or changing may … be 
more of a testament to many earlier, simplifying descriptions that were 
based only on certain features of northernness to the exclusion of others” 
(2015: 185), they do not examine how these simplifying descriptions 
were made, or how they contributed to the view of the Arctic as 
‘changing’. Of course, the ACIA is not the first publication in which 
(especially climate) change came to be attached to the Arctic, but it is 
arguably a major publication in the sense that it synthesizes multiple 

strands of research into a comprehensive report. The importance of the 
ACIA is also showcased by the notion that the AC incorporated the issue 
of climate change into its declarations only after the initial results of the 
ACIA were published in 2002. As I argue, it is to a large extent the nature 
of the ACIA as a synthesis that enabled it to institutionalize the ‘changing 
Arctic’ as a fact. To illustrate how this happened, I will focus on the 
chapter within the report that deals with the cryosphere (chapter 6). 
More precisely, I will analyze how sea ice conditions are presented in the 
chapter. Sea ice is a justifiable choice because much of the political and 
academic discussion ever since the publication of the ACIA has focused 
on sea ice, and particularly on the relationship between sea ice extent 
and the economic potential of the Arctic (see Dittmer et al. 2011). 

The treatment of sea ice is divided into five sub-sections within 
chapter 6 of the ACIA. They are entitled Background, Recent and 
ongoing changes, Projected changes, Impacts of projected changes, and 
Critical research needs, respectively. The background section is impor-
tant because it establishes the present sea ice conditions against which 
the projected changes are later compared, especially in the form of 
maps. But how, exactly, have these maps that enable the comparison of 
‘present’ and ‘projected’ sea ice extent been produced, thereby making it 
possible for us to talk about thawing sea ice as an indicator of the 
‘changing Arctic’? To understand this, we need to explore how these 
maps were constructed and what kind of hinterlands of method condi-
tion their construction. 

The present sea ice extent is presented in cartographic form, as 
shown in Fig. 1. In the report, it is stated that the figure “shows mean sea 
ice concentrations for the months of the climatological maximum 
(March) and minimum (September) for the period 1990 to 1999 derived 
from SSM/I data” (ACIA 2005: 189). The important aspect here is the 
data and methods used to produce these representations, or more pre-
cisely, the absence of any description of the data and methods through 
which the data was produced and analyzed. In other words, it is unclear 
how the maps depicting sea ice concentration were derived from the 
data, and how the data itself was derived through measurements. To 
unveil this, we need to understand what the SSM/I is. 

The SSM/I sensors are described as follows on the (United States) 
National Snow and Ice Data Center website: 

The SSM/I sensor was a seven-channel, four-frequency, orthogonally 
polarized, passive microwave radiometric system that measured at-
mospheric, ocean, and terrain microwave brightness temperatures at 
19.35, 22.2, 37.0, and 85.5 GHz. (NSICD 2018) 

It is these sensors that can be called ‘inscription devices’, following 
Latour and Woolgar (1986). However, they do not transform matter into 
text, but microwave radiation into numbers that can then be trans-
formed into graphs and maps. But how are the numbers themselves 
produced and how are they interpreted to detect sea ice, that is, how do 
these inscription devices work? The precise method through which the 
measurements made by these sensors were utilized to detect sea ice and 
its concentration in areal terms is not discussed in the ACIA. To trace 
where the method itself comes from one needs to go back four citational 
rounds (Fig. 2). These rounds constitute the core of what Law (2004) 
calls the ‘hinterland’ of method, as these citations draw on earlier work 
which thus acts as the justification for the legitimacy of the results found 
in the ACIA. In other words, they determine what it is to do science that 
analyzes sea ice extent through microwave radiometric measurements 
(Cavalieri et al. 1991, 1999; Gloersen et al. 1992; Parkinson et al. 1999). 

The hinterland of method thus extends to previous statements 
regarding how the data derived from the sensors is produced and how it 
is utilized to analyze sea ice. Simultaneously the citational rounds 
effectively hide the intricacies of the data and methods deployed to 
construct the maps in Fig. 1, and the maps themselves are taken as the 
starting point for discussion regarding ‘present’ sea ice concentration in 
the ACIA. This is an important step in the construction of scientific facts 
(cf. Latour and Woolgar 1986). 
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Next, we can turn to the projected changes in sea ice as presented in 
the ACIA. They are derived from the so-called ‘ACIA-designated’ 
atmosphere–ocean general circulation models used to model future 
climate change and its relation to other variables ‘in’ the Arctic. The 
development of climate modelling has been pioneered especially by the 
Intergovernmental Panel on Climate Change (IPCC), and has evolved in 
tandem with climate science and technology, especially in step with the 
computational power of computers (see Edwards 2010). The ACIA- 
designated models are:  

(1) CGCM2 (Canadian Centre for Climate Modelling and Analysis)  
(2) CSM_1.4 (National Center for Atmospheric Research, USA)  
(3) ECHAM4/OPYC3 (Max Planck Institute for Meteorology, 

Germany)  
(4) GFDL-R30_c (Geophysical Fluid Dynamics Laboratory, USA)  
(5) HadCM3 (Hadley Centre for Climate Prediction and Research, 

UK). 

According with the positivist philosophical underpinning of such 
modelling, the models provide inscriptions based on algorithms that 
simulate the ‘laws’ of the natural world (i.e. the atmospheric and 
oceanic systems) in light of different forcing factors, such as greenhouse 

gases. Or as put in the ACIA: “Physical climate models are based on the 
laws of physics and discrete numerical representations of these laws that 
allow computer simulations” (2005: 102). However, if one attempts to 
discover how these models were constructed, and what data they 
incorporated, one needs to look elsewhere; such knowledge is not to be 
found in the ACIA. Let us take the CGCM2 model as an example. The 
model is a refined version of the previous CGCM1 model. To understand 
the model and the variables used, one needs to, again, trace the citations. 
In chapter 4 in the ACIA, where the different models are discussed, the 
key reference regarding the CGCM2 model is a paper by Flato and Boer 
(2001). Fig. 3 displays the citational rounds required to understand the 
model and the parameters and algorithms used to compute the pro-
jections based on the model (Boer et al. 2000a,b; Flato et al. 2000; 
McFarlane et al. 1992; Pacanowski et al. 1993). 

It is noteworthy nevertheless that it is made clear in the ACIA that 
there are numerous factors causing uncertainty in terms of the pro-
jections when computing the projected sea ice extents through models. 
Still, these qualifications are removed when the results of the calcula-
tions are presented in an ‘exact’ cartographic form, dissolving the un-
certainties within each model and thus providing a clear visual image of 
the projected changes in sea ice (Fig. 4). This does not mean that the 
legitimacy of the models should be questioned or that the weaknesses of 
the models are deliberately hidden from sight. Instead it merely high-
lights that visualization of complex phenomena requires simplification, 
and simplification through visualization makes it easier for us to 
comprehend complex phenomena and approach them through policy-
making. The three distinct projections in Fig. 4 illustrate not only that 
socio-technical scientific practices produce spatial objects for policy-
making purposes (Painter 2010), but also how a temporal dimension is 
incorporated into those objects, thus purportedly enabling decisions to 
be made regarding them in the present in light of the projected future 
(Anderson 2010). 

Put together, Figs. 1 and 4 pertaining to ‘present’ and ‘projected’ sea 
ice extent illustrate that it is only through the visual representations that 
the comparison between ‘present’ and ‘projected’ sea ice extent becomes 
possible and thus the change in sea ice extent intelligible. To take this one 
step further, a crucial part in the ability of the ACIA to produce an un-
qualified statement that ‘the Arctic is changing’ is the way in which the 
results of the individual chapters and sub-chapters are themselves syn-
thesized. One can first look at the concluding chapter of the ACIA 

Fig. 1. Cartographic representations of present sea ice extent in March and September in the ACIA (2005: 189).  

Fig. 2. Hinterland of method regarding research on sea ice extent based on 
passive microwave radiation measurements. 
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scientific report. The map in Fig. 5 is presented in the report in chapter 
18 entitled Summary and Synthesis of ACIA. Within the figure caption 
the sources of the data on tree line, permafrost and sea ice are referred to 
by indicating the figures within the report from which they are derived – 
regarding sea ice in chapter 6 (Figs. 1 and 4 here). It is notable in Fig. 5 
that the map presented has further stripped away some of the particu-
larities found in the previous maps. This is indicated in how the present 
summer sea ice extent and projected summer sea ice extent are displayed 
as simple lines drawn on the map. Thus, the percentage of sea ice 
coverage is no longer visible in the ‘present’ situation (as in Fig. 1), nor 
are the differences between the different models regarding their pro-
jections of sea ice extent in the future (as in Fig. 4). 

In addition to chapter 18 in the ACIA scientific report, the map found 
in Fig. 5 is also reproduced in the ACIA highlights document (ACIA 
2004), which is meant to be a popular synthesis of the results of the 
scientific assessment. Within the highlights document, the sources that 
were named in chapter 18 of the scientific report (in the figure caption of 
the map) are no longer displayed. Instead, in the highlights document 
the figure caption states as follows: 

Changes in summer sea-ice extent and tree-line are projected to occur 
by the end of this century. The change in the permafrost boundary 
assumes that present areas of dis-continuous permafrost will be free 
of any permafrost in the future and this is likely to occur beyond the 
21st century. (ACIA 2004: 2) 

At this point all the data, methods and details found in the previous 

representations are invisible and are replaced by lines on a map and a 
statement that these changes are projected to occur. The same ‘cloaking’ 
occurs with respect to permafrost and tree line in the figure. This 
streamlining allows for bold pronouncements like the opening words of 
the ACIA highlights document: “The Arctic is of special importance to 
the world and it is changing rapidly” (ACIA 2004: 2). 

Of crucial importance in the ACIA’s ability to construct the unqual-
ified statement that ‘the Arctic is changing’ are thus, first, the way in 
which existing research and data from multiple academic fields are 
synthesized within the individual chapters and presented in the form of 
maps, and second, how these chapters (and the maps therein) are syn-
thesized in such a way that all of the work, data and methods through 
which they were produced is faded away. In particular, the fact that 
maps have become the key mediums through which the statement is 
visualized highlights ‘cartographic anxiety’ (Painter 2008). It is impor-
tant to note that the representation of the data in a cartographic form 
also exhibits how established knowledge regarding the Arctic region 
together with its ‘hinterland’ conditions the knowledge produced 
through the ACIA. This established knowledge, in turn, reflects the 
different bodies of previous scientific work through which the Arctic 
region has been made knowable, as well as the various geopolitical 
imaginaries that have played a key role in determining the criteria 
through which the Arctic has been historically constructed as a (geo) 
political object (see Steinberg et al. 2015). The role of established 
regional knowledge is especially evident in how the ‘Arctic’ boundaries 
were set in the report: 

Fig. 3. Hinterland of method regarding climate modelling through the CGCM2 model.  

Fig. 4. Cartographic representations of projected sea ice extents based on the ACIA-designated models, “expressed in terms of the number of models (out of five) that 
project the presence of sea ice during September for at least 50% of the years in the time slice” (ACIA 2005: 194). 
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This assessment uses the definition of the Arctic established by the 
Arctic Monitoring and Assessment Programme, one of the Arctic 
Council working groups responsible for the ACIA. Each of the eight 
arctic countries established the boundary in its own territory, and the 
international marine boundary was established by consensus. (ACIA 
2005: 2) 

Further, as they utilize the polar azimuthal equidistant projection 
that centers on the north pole, the maps provide a more easily graspable 
visual image of the Arctic region as a whole compared to other pro-
jections, such as the Mercator projection. In this sense, by relying on 
established definitions of the Arctic and its boundaries, and by utilizing a 
map projection that centers on the north pole, the processes of change 
studied in the ACIA are mapped ‘onto’ established regional knowledge.2 

Even as this visual form reflects the importance that established 
regional knowledge has in conditioning further knowledge production, 
it also facilitates the circulation of this knowledge as well as lends the 
data derived through different methods ‘optical consistency’ (cf. Latour 
1990). The visual form, while effectively hiding the history of its 

construction, provides the precondition for the intelligibility of the sci-
entific statement. 3In the next sub-section, I focus on how this easily 
accessible and comprehensible image of the ‘changing Arctic’ started to 
circulate further simultaneously becoming incorporated into a wider 
body of knowledge drawn upon by others. 

4.3. Solidification and political implications of the ‘changing Arctic’ as a 
fact 

Since the publication of the ACIA, numerous states have had Arctic 
policies and strategies published in their name. These comprise of all the 
Arctic states and various non-Arctic states, such as the United Kingdom, 
France, Japan and South Korea. Especially the strategic interests of the 
Arctic Ocean coastal states have attained prominent attention in polit-
ical geographic and International Relations research, and the territorial 
politics of these states ‘in’ a changing Arctic have been of particular 
interest to scholars (for reviews, see Bruun and Medby 2014; Dittmer 
et al. 2011). From the perspective brought forward in this paper, it is 
crucial to reflect upon these strategies from the viewpoint of how the 
notion of a ‘changing Arctic’ has informed them. As the epigraphs that 
opened this paper readily illustrate, the changing Arctic is routinely 
incorporated into national Arctic polices as an explicitly stated ratio-
nale. Indeed, it is mentioned repeatedly in different strategy and policy 
documents. An important aspect in this respect is that change has 

Fig. 5. Simplified representation of present and projected sea ice extents as presented in chapter 18 of the ACIA report (2005: 991) and in the ACIA highlights 
document (ACIA 2004: 2). 

2 Even though in terms of sea ice this is not very significant – as most of the 
seasonal and all of the multi-year sea ice in the northern hemisphere occurs 
‘within’ the boundaries set for the region in the ACIA – when it comes to 
temperatures, for example, the map projection delimits the visual presentation 
of ‘global’ data more articulately (see ACIA 2005: chapter 1). 

3 This is to say that not many could interpret the data produced by the SSM/I 
sensor or the calculations of the climate models in their raw numerical form, 
and from them deduce that the Arctic is changing. 
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gradually emerged to signify multiple things in the Arctic context and is 
not strictly limited to climatic and environmental change (Fig. 6). This 
multiplication of the meaning associated with the ‘changing Arctic’ can 
be attributed to the treatment of climatic and environmental change as a 
fact since it has provided an incentive for further knowledge production 
and policymaking. 

Accordingly, the different issue areas attached to change that are 
outlined in Fig. 6 constitute the issue-based sections and action plans in 
national Arctic strategy and policy documents. Due to space restrictions, 
this paper is not the place in which to go through these policies and 
strategies in detail (see Heininen 2012 for an overview). Suffice it to say 
that there are multiple projects – such as the development of natural 
resource extraction capacities and infrastructures, the planning of 
environmental protection programs, the strengthening of military 
presence and the improvement of political and economic positionality 
within Arctic governance networks and economic ‘flows’ – that can all 
be attributed to the treatment of the ‘changing Arctic’ as a fact (see 
Bennett 2015, 2018; Dodds 2011; Dodds and Ingimundarson 2012; 
Dittmer et al. 2011; Väätänen 2021). In other words, there are numerous 
practical consequences in terms of state-action that can be attributed to 
the construction and acceptance of the ‘changing Arctic’ as a scientific 
fact. With respect to the issue of sea ice discussed in the previous sub- 
section, it is especially evident that the association made between 
retreating sea ice extent and the opening of new shipping lanes, gas and 
oil fields and fisheries (as the most prominent examples; see Gautier 
et al. 2009; Glomsrød and Aslaksen 2006) has provided an incentive for 
many policy choices and strategic efforts. However, the ‘changing 
Arctic’ is not only prompting the development of policies predicated on 
the notion of a competition or ‘race’ to exploit resources and to 
formulate unilateral strategies, but also generating imperatives for 
increasing multilateral cooperation (see Keil and Knecht 2017; Koivur-
ova 2010; Young 2009). This is exemplified by numerous projects such 
as the development of the Polar Code within the International Maritime 
Organization and the negotiation of various forms of regulations and 
legal frameworks connected to the Arctic, especially under the auspices 
of the AC. In other words, these examples illustrate how the acceptance 
of the ‘changing Arctic’ as a fact has also catalyzed the development of 
Arctic governance structures, which may add up to ‘normalizing’ the 
Arctic as an international political space (see Steinberg et al. 2015). 

While the influence of the ‘changing Arctic’ in terms of state policies 
and strategies is readily evident, it is also worthwhile to consider how 
the Arctic has emerged as a key political issue for Indigenous Peoples’ 
Organizations and environmental NGOs. In 2009 the Inuit Circumpolar 
Council (ICC) published a document entitled A Circumpolar Inuit 
Declaration on Sovereignty in the Arctic. The document makes the 
following statement: 

In the pursuit of economic opportunities in a warming Arctic, states 
must act so as to: (1) put economic activity on a sustainable footing; 

(2) avoid harmful resource exploitation; (3) achieve standards of 
living for Inuit that meet national and international norms and 
minimums; and (4) deflect sudden and far-reaching demographic 
shifts that would overwhelm and marginalize indigenous peoples 
where we are rooted and have endured. (ICC 2009: 1) 

This resonates with how climate change itself is being mobilized by 
‘Arctic’ indigenous groups politically, as they are positioned as repre-
sentatives of climate change (Martello 2008). Another example 
regarding the contradiction presented by climate change and its 
connection to economic opportunity is provided by Greenpeace’s 
Declaration on the Future of the Arctic, which was published in 2013 
and which focuses on highlighting the environmental threats posed by 
the expansion of economic activity in a ‘changing Arctic’. 

As with the ICC declaration, the declaration and the wider activism 
by Greenpeace have emerged as a response to state policies and the 
interest placed on the Arctic by private sector actors (on which, see Nicol 
2018). ICC and Greenpeace illustrate that the number of actors that treat 
the ‘changing Arctic’ as a fact has not expanded merely as a direct 
response to the dissemination of this knowledge, but also as a response 
to others that draw upon this knowledge and base their policies on it. In 
other words, the cases of ICC and Greenpeace show that the Arctic has 
increasingly emerged as a geographical framework in which the 
continuing efforts of these organizations to confront state-led practices 
has been re-contextualized (cf. Väätänen 2019). Concurrently, they 
show that by incorporating the ‘changing Arctic’ into their political 
arguments the ICC and Greenpeace can expand the ‘network’ of ‘actors’ 
that continuously serve to solidify this understanding of the region as a 
fact further. Likewise, when scholars or pundits interpret (or even 
speculate over) these political responses without bringing the notion of 
the ‘changing Arctic’ itself under critical scrutiny, they too end up doing 
the same (e.g. Borgerson 2008). 

These examples show that a whole variety of actors have recently 
embraced the Arctic region as a central context for policymaking, and 
that all of these base their policies and politics on the taken-for-granted 
fact that the Arctic is changing. These actors are thus crucial components 
in solidifying geographical scientific facts because they reiterate without 
much reflection the scientific statements through which this image was 
first constructed. Simultaneously, it becomes apparent that the suc-
cessful solidification of the statement regarding the ‘changing Arctic’ as 
a fact rests upon its simplified form. To turn this the other way around, 
the notion that so many actors draw on this statement illustrates the 
political importance that the simplifications and visualizations through 
which the statement was first constructed have. However, the ‘changing 
Arctic’ clearly means different things to different actors, which is also 
reflected in their policies. This highlights the importance of socio-spatial 
positionality in the interpretation and constitution of geographical 
knowledge (cf. Livingstone 2005) and the mutability and fluidity of this 
knowledge as it travels to new contexts (cf. Law and Mol 2001). ‘The 

Fig. 6. Multiple meanings of the ‘changing Arctic’.  
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Arctic is changing’, with all its implied meanings, is thus a scientific 
statement that has collected disparate actors and interests around itself, 
or to be more precise, it has interested multiple actors (cf. Stengers 1997: 
82–83; see also Metzger 2013). It is these actors, in fact, that have car-
ried the statement beyond scientific institutions into new contexts, 
thereby solidifying it as a common-sense fact. The vast variety of these 
actors illustrates that the political implications of the ACIA report extend 
far beyond its intended focus, which was to facilitate the work of the AC. 

5. Conclusions 

When we talk about geographical entities such as regions in our 
everyday lives, we rarely reflect on how the statements that we (re) 
produce as facts about these entities were made possible and thus con-
structed in the first place. Neither do we think about all the others who 
have reiterated a statement before us and the role that these actors have 
played in shaping the statement and thus geographical knowledge that 
we now take for granted. Simultaneously, it is easy to overlook the issues 
that we exclude from our spatial vocabularies and imaginaries, and how 
these exclusions and inclusions have been made. Indeed, it can be 
argued that any statement concerning any geographical entity is based 
on some form of simplification that relies on inclusions and exclusions 
concerning the presumed ‘characteristics’ of the region, territory or 
place in question. Thus, when we reiterate what we take to be 
geographical facts we background alternative ways of conceiving and 
partitioning the world. This means that geographical statements that are 
treated as facts are politically meaningful as they reflect the power re-
lations embedded in the social practices and discourses through which 
they were first constructed and subsequently solidified. This is why it is 
important to analyze how geographical facts are constituted. In this 
paper I have explored how such geographical facts are constructed 
through scientific practices, how they solidify, and what political im-
plications this process may have. I have suggested that a fruitful theo-
retical basis from which to approach such an analysis is the work of 
Latour and Woolgar (1986) on the construction of scientific facts. By 
focusing explicitly on regional knowledge in the analysis, I have also 
shown that scientific practices can be utilized as a perspective from 
which to interrogate the social construction and transformation of re-
gions (cf. Paasi 1986; Metzger 2013). 

Based on the analysis presented, my argument is that scientific 
practices are crucial in the social construction and transformation of 
regions because they can provide simplified statements about even 
large-scale geographical entities, such as the Arctic region based on 
multiple forms of data. Additionally, if the legitimacy of the scientific 
practices in which geographical statements are constructed goes un-
questioned, the statements can achieve the status of a fact and become 
incorporated into the wider body of knowledge drawn upon by others 
and thus into the public socio-spatial consciousness (cf. Latour and 
Woolgar 1986; Paasi 1986). Crucially, this can only happen if these 
statements garner enough support from others, who become interested 
in them and treat them as facts. Simultaneously, the socio-spatial posi-
tionality of these interested actors conditions how they interpret and (re) 
produce the statements, which highlights what could be called the ge-
ographies of geographical knowledge (cf. Livingstone 2003, 2005), and the 
mutability and political relevance of geographical knowledge (Mahony 
and Hulme 2018). 

In order to analyze how the facts-to-be-type scientific statements are 
first constructed, one must place emphasis first on the methods of data 
gathering and analysis, and second, on cartography and maps and how 
they serve to fade out the temporal qualifications of the statements that 
are based on the maps and the underlying data itself. Further, it is 
important to acknowledge the extent to which established geographical 
knowledge together with the hinterland of methods condition the pro-
duction of new knowledge (cf. Law 2004). In this regard the role of 
different scientific paradigms and how they relate to existing technol-
ogies is of crucial importance. This is to say that the production of 

geographical facts is a culturally and temporally conditioned practice, 
and we must understand these contextual factors if we are to scrutinize 
how these facts are constructed in scientific practices, how and if they 
solidify, and what kinds of political implications they may have. It is 
equally important to consider that for each scientific statement that 
achieves the status of common-sense fact there are many more that are 
overlooked, ignored, discredited or simply forgotten. Questions such as 
what it takes for a geographical scientific statement to become a 
common-sense fact or how to undo geographical facts that produce 
spatial injustice are some of the possible ones which this paper may 
inspire others to ask. 

Empirically, I have clarified the process through which the Arctic 
came to be understood as a changing region. By doing this, I have sug-
gested that even though it would be tempting to start the analysis of 
Arctic politics by making the assumption that changes occurring ‘out 
there’ in the Arctic are the root causes of the political interest that has 
been attached to the region recently, it is more fruitful to analyze how 
the Arctic came to be constructed and accepted as a changing region to 
understand this political interest. In other words, the constructionist 
approach to regions and scientific knowledge allows a perspective on 
how change in itself does not drive the current discussion and practices 
connected to the Arctic, but instead it is the knowledge produced of this 
change that drives them. Importantly, however, we need not deny that 
material change is occurring. Instead, we must highlight how this 
change is made known geographically, and how simplified statements of 
change that exclude alternative (i.e. indigenous) epistemologies begin to 
exert a normative power in policymaking practices that highlight only 
certain aspects of change. By foregrounding these issues this paper may 
help in overcoming the underlying environmental determinism that has 
emerged to characterize the debate on climate change and the Arctic’s 
economic potential (cf. Dittmer et al. 2011). 

While it is imperative to produce scientific knowledge especially on 
climate change to inform policy, a key insight that this paper provides is 
that researchers should be even more aware of the potential effects that 
this knowledge may have as it becomes utilized in ways probably not 
expected by the researchers. This is particularly evident in the Arctic 
context, as climate change has become associated with economic po-
tential, and, more often than not, economic interests have tended to 
override environmental concerns. As the knowledge on climatic and 
environmental change has formed the basis for economic visions and the 
associated policymaking practices that in turn drive these changes 
further, scientists have, although unwittingly, contributed to advancing 
the changes they supposedly wish to tackle. In this way, research that 
seeks to foreground the negative effects of the use of specific resources 
can end up producing knowledge on anticipatory ‘resource spaces’ that 
acts as the basis for the use of the resources in question (cf. Himley 2021; 
Kama 2020). It is evident that we researchers cannot always anticipate 
how the knowledge produced through our research will be utilized by 
others, especially after it has become taken as a fact, but the active 
engagement of researchers in public discussion on the issues that we 
foreground through our research is important in order to prevent this 
knowledge from being utilized in detrimental ways. This means that 
even when natural scientists may not consider their work to be political, 
it often is, and it is the responsibility of researchers to acknowledge the 
political nature of the knowledge produced and thus adopt a position in 
political debates. 
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V. Väätänen                                                                                                                                                                                                                                      



Geoforum 128 (2022) 21–32

31

References 

ACIA, 2004. Impacts of a Warming Arctic: Highlights. Retrieved from https://www. 
amap.no/documents/doc/impacts-of-a-warming-arctic-highlights/792. 

ACIA, 2005. Arctic Climate Impact Assessment. ACIA Overview Report. Cambridge 
University Press, Cambridge.  

Adey, P., Anderson, B., 2011. Event and anticipation: UK Civil Contingencies and the 
space—times of decision. Environ. Planning A: Econ. Space 43 (2), 2878–2899. 

AEPS (Arctic Environmental Protection Strategy), 1991. Declaration on the protection of 
Arctic environment. Retrieved from http://library.arcticportal.org/1542/1/artic 
_environment.pdf. 

Agnew, J., 1999. Regions on the mind does not equal regions of the mind. Prog. Hum. 
Geogr. 23 (1), 91–96. 

Agnew, J., 2007. Know-where: geographies of knowledge of world politics. Int. Political 
Sociol. 1 (2), 138–148. 

Agnew, J., Livingstone, D., 2011. The SAGE Handbook of Geographical Knowledge. 
SAGE, London.  

AHDR, 2004. Arctic Human Development Report. Stefansson Arctic Institute, Akureyri.  
Allen, J., Massey, D., Cochrane, A., 1998. Rethinking the Region. Routledge, London.  
Amin, A., 2004. Regions unbound: towards a new politics of place. Geografiska Annaler: 

Ser. B, Human Geogr. 86 (1), 33–44. 
Anderson, B., 2010. Preemption, precaution, preparedness: anticipatory action and 

future geographies. Prog. Hum. Geogr. 34 (6), 777–798. 
Barnes, T.J., 2002. Performing economic geography: two men, two books, and a cast of 

thousands. Environ. Planning A 34 (3), 487–512. 
Bennett, M.M., 2015. How China sees the Arctic: reading between extraregional and 

intraregional narratives. Geopolitics 20 (3), 645–668. 
Bennett, M.M., 2018. Singapore: the “global city” in a globalizing Arctic. J. Borderland 

Stud. 33 (2), 289–310. 
Berger, P.L., Luckmann, T., 1966. The Social Construction of Reality. Penguin, London.  
Bertelsen, R.G., 2020. Science diplomacy and the Arctic. In: Gjørv, G.H., Lanteigne, M., 

Sam-Aggrey, H. (Eds.), Routledge Handbook of Arctic Security. Routledge, London, 
pp. 234–245. 

Boer, G.J., Flato, G.M., Reader, M.C., Ramsden, D., 2000a. A transient climate change 
simulation with greenhouse gas and aerosol forcing: Experimental design and 
comparison with the instrumental record from the 20th century. Climate Dyn. 16, 
405–425. 

Boer, G.J., Flato, G.M., Ramsden, D., 2000b. A transient climate change simulation with 
greenhouse gas and aerosol forcing: projected climate change to the 21st century. 
Clim. Dyn. 16, 427–450. 

Borgerson, S., 2008. Arctic meltdown: the economic and security implications of global 
warming. Foreign Affairs 87 (2), 63–77. 

Bravo, M., Sörlin, S., 2002. Narrating the Arctic: A Cultural History of Nordic Scientific 
Practices. Science History Publications, Canton MA.  

Brenner, N., 2004. New State Spaces. Oxford University Press, Oxford.  
Bruun, J.M., Medby, I.A., 2014. Theorising the thaw: geopolitics in a changing Arctic. 

Geogr. Compass 8 (12), 915–929. 
Callon, M., 1986. Some elements of a sociology of translation: domestication of the 

scallops and the fishermen of Saint Brieuc Bay. In: Law, J. (Ed.), Power, Action and 
Belief: A New Sociology of Knowledge? Sociological Review Monograph. Routledge 
and Kegan Paul, London, pp. 196–233. 

Callon, M., 2007. What does it mean to say economics is performative? In: 
MacKenzie, D., Muniesa, F., Siu, L. (Eds.), Do Economists Make Markets? On the 
Performativity of Economics. Princeton University Press, Princeton NJ, pp. 311–357. 

Cavalieri, D.J., Crawford, J., Drinkwater, M.R., Eppler, D., Farmer, L.D., Jentz, R.R., 
Wackerman, C.C., 1991. Aircraft active and passive microwave validation of sea ice 
concentration from the DMSP SSM/I. J. Geophys. Res. 96, 21989–22008. 

Cavalieri, D.J., Parkinson, C.L., Gloersen, P., Comiso, J.C., Zwally, H.J., 1999. Deriving 
long-term time series of sea ice cover from satellite passive-microwave multisensor 
data sets. J. Geophys. Res. 104, 15803–15814. 

Dittmer, J., Moisio, S., Ingram, A., Dodds, K., 2011. Have you heard the one about the 
disappearing ice? Recasting Arctic geopolitics. Polit. Geogr. 30 (4), 202–214. 

Dodds, K., 2010. Flag planting and finger pointing: the Law of the Sea, the Arctic and the 
political geographies of the outer continental shelf. Polit. Geogr. 29 (2), 63–73. 

Dodds, K., 2011. We are a northern country: Stephen Harper and the Canadian Arctic. 
Polar Rec. 47 (04), 371–374. 

Dodds, K.J., 2013. Anticipating the Arctic and the Arctic Council: pre-emption, 
precaution and preparedness. Polar Rec. 49 (2), 193–203. 

Dodds, K., Ingimundarson, V., 2012. Territorial nationalism and Arctic geopolitics: 
Iceland as an Arctic coastal state. Polar J. 2 (1), 21–37. 

Dodds, K., Woon, C.Y., 2020. A “reliably frozen region”? Imagining and materializing 
Arctic regionalism. In: Kohlenberg, P.J., Godehardt, N. (Eds.), The 
Multidimensionality of Regions in World Politics. Routledge, Abigndon, 
pp. 153–171. 

Doel, R.E., Friedman, R.M., Lajus, J., Sörlin, S., Wråkberg, U., 2014. Strategic Arctic 
science: national interests in building natural knowledge – interwar era through the 
Cold War. J. Historical Geogr. 44, 60–80. 

Edwards, P.N., 2010. A Vast Machine: Computer Models, Climate Data, and the Politics 
of Global Warming. MIT Press, Cambridge MA.  

Flato, G.M., Boer, G.J., 2001. Warming asymmetry in climate change experiments. 
Geophys. Res. Lett. 28, 195–198. 

Flato, G.M., Boer, G.J., Lee, W.G., McFarlane, N.A., Ramsden, D., Reader, M.C., 
Weaver, A.J., 2000. The Canadian Centre for Climate Modelling and Analysis global 
coupled model and its climate. Climate Dyn. 16, 451–467. 

Fogelson, N., 1992. Arctic Exploration & International Relations 1900–1932: A Period of 
Expanding National Interests. University of Alaska Press, Fairbanks AK.  

Gautier, D.L., Bird, K.J., Charpentier, R.R., Grantz, A., Houseknecht, D.W., Klett, T.R., 
Moore, T.E., Pitman, J.K., Schenk, C.J., Schuenemeyer, J.H., Sørensen, K., 
Tennyson, M.E., Valin, Z.C., Wandrey, C.J., 2009. Assessment of undiscovered oil 
and gas in the Arctic. Science 324 (5931), 1175–1179. 

Gibson-Graham, J.K., 2008. Diverse economies: performative practices for ‘other 
worlds’. Prog. Hum. Geogr. 32 (5), 613–632. 

Giddens, A., 1984. The Constitution of Society. Polity Press, Cambridge.  
Gloersen, P., Campbell, W.J., Cavalieri, D.J., Comiso, J.C., Parkinson, C.L., Zwally, H.J., 

1992. Arctic and Antarctic sea ice, 1978–1987: satellite passive-microwave 
observations and analysis. NASA SP-511 290. 

Glomsrød, S., Aslaksen, I. (Eds.), 2006. The Economy of the North. Statistics Norway, 
Oslo.  

Government of Canada, 2009. Canada’s Northern Strategy: Our North, Our Heritage, Our 
Future. 

Government Offices of Sweden, 2011. Sweden’s Strategy for the Arctic Region. 
Heininen, L., 2012. State of the Arctic strategies and policies – a summary. In: Heininen, 

L., Exner-Pirot, H., Plouffe, J. (Eds.), Arctic Yearbook 2012, pp. 2–47. 
Himley, M., 2021. The future lies beneath: mineral science, resource-making, and the 

(de)differentiation of the Peruvian underground. Polit. Geogr. 87, 1–12. 
ICC, 2009. A Circumpolar Inuit Declaration on Sovereignty in the Arctic. Retrieved from 

https://iccalaska.org/wp-icc/wp-content/uploads/2016/01/Signed-Inuit-Sovere 
ignty-Declaration-11x17.pdf. 

Kama, K., 2020. Resource-making controversies: knowledge, anticipatory politics and 
economization of unconventional fossil fuels. Prog. Hum. Geogr. 44 (2), 333–356. 

Keil, K., Knecht, S. (Eds.), 2017. Governing Arctic Change: Global Perspectives. Palgrave 
Macmillan, London.  

Keskitalo, E.C.H., 2004. Negotiating the Arctic: The Construction of an International 
Region. Routledge, New York.  

Keskitalo, E.C.H., Nuttall, M., 2015. Globalization of “the Arctic”. In: Evengård, B., 
Larsen, J., Paasche, Ø. (Eds.), The New Arctic. Springer, Cham, pp. 175–187. 

Koivurova, T., 2010. Limits and possibilities of the Arctic Council in a rapidly changing 
scene of Arctic governance. Polar Rec. 46 (2), 146–156. 

Latour, B., 1986. The powers of association. In: Law, J. (Ed.), Power, Action and Belief: A 
New Sociology of Knowledge? Sociological Review Monograph. Routledge and 
Kegan Paul, London, pp. 264–280. 

Latour, B., 1987. Science in Action: How to Follow Scientists and Engineers Through 
Society. Harvard University Press, Cambridge MA.  

Latour, B., 1988. The Pasteurization of France. Harvard University Press, Cambridge MA.  
Latour, B., 1990. Visualisation and cognition: drawing things together. In: Kuklick, H. 

(Ed.), Knowledge and Society Studies in the Sociology of Culture Past and Present. 
Jai Press, pp. 1–40. 

Latour, B., 1999. On recalling ANT. In: Law, J., Hassard, J. (Eds.), Actor Network Theory 
and After. Blackwell, Oxford, pp. 15–25. 

Latour, B., 2004. Why has critique run out of steam? From matters of fact to matters of 
concern. Crit. Inquiry 30 (2), 225–248. 

Latour, B., 2005. Reassembling the Social: An Introduction to Actor-Network-Theory. 
Oxford University Press, Oxford.  

Latour, B., Woolgar, S., 1986. Laboratory Life: The Social Construction of Scientific Facts, 
second ed. Sage, Los Angeles CA.  

Law, J., 1986. On the methods of long distance control: vessels, navigation and the 
Portuguese route to India. In: Law, J. (Ed.), Power, Action and Belief: A New 
Sociology of Knowledge? Sociological Review Monograph. Routledge and Kegan 
Paul, London, pp. 234–263. 

Law, J., 2004. After Method: Mess in Social Science Research. Routledge, London.  
Law, J., 2008. Actor network theory and material semiotics. In: Turner, B.S. (Ed.), The 

New Blackwell Companion to Social Theory. Blackwell, London, pp. 141–158. 
Law, J., Hassard, J., 1999. Actor Network Theory and After. Blackwell, Oxford.  
Law, J., Mol, A., 2001. Situating technoscience: an inquiry into spatialities. Environ. 

Planning D: Soc. Space 19 (5), 609–621. 
Law, J., Urry, J., 2004. Enacting the social. Econ. Soc. 33 (3), 390–410. 
Livingstone, D., 2003. Putting Science in its Place: Geographies of Scientific Knowledge. 

University of Chicago Press, Chicago IL.  
Livingstone, D.N., 2005. Science, text and space: thoughts on the geography of reading. 

Trans .Inst. Brit. Geogr. 30 (4), 391–401. 
MacLeod, G., Jones, M., 2001. Renewing the geography of regions. Environ. Planning D: 

Soc. Space 19 (6), 669–695. 
Mahony, M., Hulme, M., 2018. Epistemic geographies of climate change: science, space 

and politics. Prog. Hum. Geogr. 42 (3), 395–424. 
Martello, M.L., 2008. Arctic indigenous peoples as representations and representatives of 

climate change. Soc. Stud. Sci. 38 (3), 351–376. 
Massey, D., 2005. For Space. Sage, London.  
McFarlane, N.A., Boer, G.J., Blanchet, J.-P., Lazare, M., 1992. The Canadian Climate 

Centre second-generation general circulation model and its equilibrium climate. 
J. Climate 5, 1013–1044. 

Metzger, J., 2013. Raising the regional Leviathan: a relational-materialist 
conceptualization of regions-in-becoming as publics-in-stabilization. Int. J. Urban 
Reg. Res. 37 (4), 1368–1395. 

Nicol, H., 2018. Rescaling borders of investment: the Arctic Council and the economic 
development policies. J. Borderland Stud. 33 (2), 225–238. 

NSICD, 2018. SMMR, SSM/I, and SSMIS Sensors. https://nsidc.org/ancillary-pages/ 
smmr-ssmi-ssmis-sensors. 

Paasi, A., 1986. The institutionalization of regions: a theoretical framework for 
understanding the emergence of regions and the constitution of regional identity. 
Fennia 164 (1), 105–146. 

Paasi, A., 1991. Deconstructing regions: notes on the scales of spatial life. Environ. 
Planning A 23 (2), 239–256. 

V. Väätänen                                                                                                                                                                                                                                      

https://www.amap.no/documents/doc/impacts-of-a-warming-arctic-highlights/792
https://www.amap.no/documents/doc/impacts-of-a-warming-arctic-highlights/792
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0010
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0010
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0015
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0015
http://library.arcticportal.org/1542/1/artic_environment.pdf
http://library.arcticportal.org/1542/1/artic_environment.pdf
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0025
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0025
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0030
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0030
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0035
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0035
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0040
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0045
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0050
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0050
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0055
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0055
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0060
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0060
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0065
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0065
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0070
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0070
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0075
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0080
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0080
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0080
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0085
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0085
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0085
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0085
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0090
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0090
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0090
http://refhub.elsevier.com/S0016-7185(21)00307-9/optt9fxdXwdgQ
http://refhub.elsevier.com/S0016-7185(21)00307-9/optt9fxdXwdgQ
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0095
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0095
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0100
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0105
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0105
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0110
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0110
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0110
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0110
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0115
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0115
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0115
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0120
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0120
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0120
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0125
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0125
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0125
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0130
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0130
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0135
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0135
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0140
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0140
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0145
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0145
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0150
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0150
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0155
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0155
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0155
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0155
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0160
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0160
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0160
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0165
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0165
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0170
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0170
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0175
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0175
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0175
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0180
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0180
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0185
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0185
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0185
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0185
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0190
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0190
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0195
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0200
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0200
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0200
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0205
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0205
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0225
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0225
https://iccalaska.org/wp-icc/wp-content/uploads/2016/01/Signed-Inuit-Sovereignty-Declaration-11x17.pdf
https://iccalaska.org/wp-icc/wp-content/uploads/2016/01/Signed-Inuit-Sovereignty-Declaration-11x17.pdf
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0235
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0235
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0240
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0240
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0245
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0245
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0250
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0250
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0255
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0255
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0260
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0260
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0260
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0265
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0265
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0270
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0275
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0275
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0275
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0280
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0280
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0285
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0285
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0290
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0290
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0295
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0295
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0300
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0300
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0300
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0300
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0305
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0310
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0310
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0315
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0320
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0320
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0325
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0330
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0330
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0335
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0335
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0340
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0340
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0345
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0345
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0350
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0350
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0355
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0360
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0360
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0360
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0365
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0365
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0365
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0370
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0370
https://nsidc.org/ancillary-pages/smmr-ssmi-ssmis-sensors
https://nsidc.org/ancillary-pages/smmr-ssmi-ssmis-sensors
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0380
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0380
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0380
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0385
http://refhub.elsevier.com/S0016-7185(21)00307-9/h0385


Geoforum 128 (2022) 21–32

32

Pacanowski, R.C., Dixon, K., Rosati, A., 1993. The GFDL modular ocean model users 
guide. In: GFDL Ocean Group Tech. Rep., 2 Geophysical Fluid Dynamics Laboratory, 
Princeton.  

Painter, J., 2008. Cartographic anxiety and the search for regionality. Environ. Planning 
A 40 (2), 342–361. 

Painter, J., 2010. Rethinking territory. Antipode 42 (5), 1090–1118. 
Parkinson, C.L., Cavalieri, D.J., Gloersen, P., Zwally, H.J., Comiso, J.C., 1999. Arctic sea 

ice extents, areas and trends. J. Geophys. Res. 104, 20837–20856. 
Powell, R.C., 2007. Geographies of science: histories, localities, practices, futures. Prog. 

Hum. Geogr. 31 (3), 309–329. 
Powell, R.C., 2010. Lines of possession? The anxious constitution of a polar geopolitics. 

Polit. Geogr. 29 (2), 74–77. 
Powell, R., Dodds, K. (Eds.), 2014. Polar Geopolitics?: Knowledges, Resources and Legal 

Regimes. Edward Elgar Publishing. 
Steinberg, P., Tasch, J., Gerhardt, H., 2015. Contesting the Arctic: Politics and 

Imaginaries in the Circumpolar North. I.B., Tauris, London.  
Stengers, I., 1997. Power and Invention: Situating Science. University of Minnesota Press, 

Minneapolis, MN.  

Strandsbjerg, J., 2012. Cartopolitics, geopolitics and boundaries in the Arctic. 
Geopolitics 17 (4), 818–842. 
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