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Abstract

Dominant geopolitical narratives on the Arctic argue that the region is either edging towards
conflict or international law is respected and peace is maintained through cooperation to
address shared concerns. While both of these narratives are present in the Arctic states’ strat-
egies, most of them tend to support collaborative efforts. Science diplomacy (SD) is a useful
mechanism in this regard as it helps states overcome potential disagreements and can stimulate
cooperation in other areas. Given the growing concerns about global risks, SD is more impor-
tant now than ever before. In our study, we identify and focus on three indicators for potential
SD in the Arctic strategies: i) scientific infrastructure; ii) membership in intergovernmental/
interparliamentary and scientific/education organisations and networks and iii) specific areas
of scientific cooperation. Considering the intensive scientific activity in the region, it is not sur-
prising that the strategies discuss different forms of research and scientific cooperation,
although none explicitly use the term “science diplomacy”. Nevertheless, our analysis reveals
the Arctic states do apply the SD concept in their strategies and use three types of diplomacy –
science in diplomacy, science for diplomacy or diplomacy for science – in the three indicators.

Introduction

Today, science diplomacy (SD) is more important than ever before. The timeliness and need for
multilateral SD are set, among other things, by growing concerns about global risks. The Arctic
region is found at the epicentre of these risks, particularly given the ongoing geopolitical dynam-
ics associated with the end of the Cold War, global power transitions and climate change
(Goodsite et al., 2016). At the same time, the region can be seen as a laboratory of cooperation,
especially due to the inability of individual states to fight or mitigate the risks and challenges on
their own, and SD plays an important role. In its broadest sense, SD is the development and
maintenance of formal international relations through scientific activities (Kaltofen & Acuto,
2018; Turekian, 2018). More specifically, it “seeks to marry two imperatives: advancing a
country’s national interest and addressing common challenges” (Ruffini, 2020, p. 372), and
these practices can contribute to stability (Berkman, Kellerud, Vylegzhanin & Young, 2017;
The Royal Society, 2010).

SD was a useful mechanism for maintaining peace in the Arctic during the Cold War, and
these practices carry on today (Bertelsen, 2020) through different organisations. Most notable is
the Arctic Council (AC), which was formed in 1996 as an effort to collaboratively address envi-
ronmental challenges and sustainable development. The AC continues to be a venue for SD
through the working groups and their studies and initiatives, as well as binding agreements like
the 2017 Agreement on Enhancing International Arctic Scientific Cooperation (for example, see
Berkman et al., 2017; Binder, 2016; Graczyk & Koivurova, 2015; Smieszek, 2017). Other organ-
isations, such as the International Arctic Science Committee (IASC) and the University of the
Arctic (UArctic), also support international research cooperation (Bertelsen, 2019; Hesseln,
Silven & Sieminska, 2013; IASC, 1990; Machowski, 1993). Cooperation between states
also occurs through formal large-scale research programmes, such as the International
Geophysical Year and International Polar Year initiatives (see Bertelsen, 2020; Smieszek, 2017).

Science cooperation also exists outside of formal structures and initiatives. For instance,
infrastructure like research stations can be shared, thus “minimizing conflict potential in the
Arctic under conditions of a triad of climate change, globalization and geopolitics”
(Goodsite et al., 2016, p. 647). As well, Su andMayer (2018) argue that China’s regional scientific
activities are a trust-building exercise. Bertelsen (2019, 2020) further explains that despite larger
geopolitical discourses of distrust, China actively participates in multiple facets of the
international Arctic science community. The 2014 Ukraine crisis also put a strain on relations
between Russia and the other Arctic states. However, scientific and educational cooperation has
largely been unaffected by these larger geopolitical challenges (Bertelsen, 2019, 2020).
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The Arctic strategies focus on “mapping future uncertainties
and preparing both guidelines and instruments to deal with them”
(Bailes & Heininen, 2012, p. 21). In other words, they identify the
big picture when it comes to each state’s regional engagement, both
domestically and internationally. Previous studies on the Arctic
strategies of the Arctic states have discussed science and
international relations priorities, which often include international
scientific cooperation (Bailes & Heininen, 2012; Heininen, Everett,
Padrtova & Reissell, 2020; Schulze, 2017). However, these discus-
sions are only starting to be framed in the context of SD (for exam-
ple Łuszczuk, Padrtova & Szczerbowicz, 2020). Therefore, there is a
notable insufficiency in the published literature regarding SD in
Arctic policy documents. We set out to fill this gap and explore
how the Arctic states identify SD within their Arctic strategies.
We identify different forms of SD found in the Arctic strategies
in three areas: i) scientific infrastructure; ii) membership in inter-
governmental/interparliamentary, and scientific/education organ-
isations and networks and iii) scientific cooperation in specific
areas. Next, we determine whether the strategies adhere to science
in diplomacy, diplomacy for science, science for diplomacy or a com-
bination of approaches. Finally, we place SD in larger Arctic nar-
ratives and provide a better understanding of how the Arctic states
use science to achieve certain foreign policy goals and what this
means for ongoing regional cooperation in the Arctic.

Conceptualisation and methods

The Royal Society explains that SD “seeks to strengthen the sym-
biosis between the interests and motivations of the scientific and
foreign policy communities” (The Royal Society, 2010, p. v) and
can occur in three ways. The first is science in diplomacy whereby
science is used to inform decisionmaking. The second is diplomacy
for sciencewhere international cooperation takes place through sci-
ence. Finally, there is science for diplomacy where science is used to
“improve international relations between countries” (The Royal
Society, 2010, p. vi). In other words, SD is positioned as a noble
practice that serves the larger good. This understanding, however,
can take a singular view of science and “promote liberal values and
democratization in a rather unreflected, almost neo-imperialistic
manner” (Rungius & Flink, 2020, p. 7), while further assuming that
scientists themselves are unbiased and apolitical (Flink, 2020;
Rungius & Flink, 2020). Nevertheless, states can and do work
together to solve shared problems. Yet, their motivations can be
underpinned by other national agendas that rely on or result in
competition, thereby calling into question the altruistic nature
of SD (Ruffini, 2020; see also Rungius & Flink, 2020).

However, as our study takes the first look at the Arctic states’
Arctic strategies as a collective, we draw on the Royal Society’s
three types of SD as they were originally defined to systematically
identify, compare and contrast if and how SD is discussed in these
important governance documents. The role of competition is
addressed in the discussion. In this way, our approach does not
limit our analysis, especially as more than one type of SD may
intersect with another, as illustrated by our results below. We also
take a broad definition of what constitutes science and agree with
Bertelsen (2020) that “science includes all fields of academic
research, health, humanities, natural sciences, social sciences,
and technology” (p. 235), particularly because all types of research
occur in the Arctic.

Furthermore, we refer to Ruffini (2020), who explains the dif-
ference between SD and scientific cooperation more broadly. He
argues that “scientific co-operation may be devoid of any

diplomatic dimension: public or private research institutions from
different countries can co-operate without the direct interests of
states being at stake” (p. 374). This raises questions about what
is considered diplomacy and who can perform it. While agree-
ments between states can only be made by state actors, acts of
diplomacy can be performed by a host of non-state actors
(Wang & Soler, n.d.). Along these lines, Turekian (2018) explains
that SD can be organised by “governments, universities, private
sector and civil society” as long as the interactions are deliberate
in their goal of diplomacy and “feed back into the broader objec-
tives of the institutional set-up that support it in the first place” (p.
5). Yet, the individual state’s approach is diverse and none of the
Arctic strategies contextualise their scientific activities as SD even.
This could be seen as a limitation to studying how the Arctic states
perform SD as other sources may provide more details on these
activities, such as documents from the national science ministries
or other specific policy documents. The Arctic strategies, however,
provide official statements that identify the priorities of each states’
actions and vision in the region. Therefore, given the nature of the
strategies and considering the scope of this paper, we see the strat-
egies as comparable documents with the potential to transform
regular scientific cooperation into SD, if and when necessitated
by larger geopolitical contexts.

This study builds on our previous work, Arctic Policies and
Strategies – Analysis, Synthesis, and Trends (Heininen et al.,
2020), that analysed 56 Arctic policy documents, including the
Arctic states’ strategies, to better understand the regional gover-
nance landscape. We looked at science and education as part of
our analysis and generally found that the strategies prioritise
research on climate change and the environment, and that research
cooperation is important to these efforts. However, the analysis did
not explore the documents in terms of SD. For this study, we ana-
lysed the most current Arctic strategies, as shown in Table 1. In
early 2021, Finland released a draft of their new Arctic strategy
for consultation with the expectation the final strategy would
be released later in 2021 (Finnish Government, 2021). The strat-
egy was not finalised at the time of writing and could not be for-
mally included in this study. Therefore, the 2013 strategy is used
as the most current strategy. Similarly, Iceland released a new
stragtegy in 2021 after the submission of this article, thus, the
2011 strategy is used as the most current. Some states, such
as the USA, have recently released other strategies, such as
the US Department of Homeland Security’s Strategic Approach
for Arctic Homeland Security. However, they are not considered
in our analysis as they are not actual and complex Arctic strat-
egies like those of the other states.

To identify how Arctic SD may be operationalised in the con-
text of the Royal Society’s framework, we read the strategies and
literature on Arctic science cooperation, as discussed in the
introduction. Our initial reading identified multiple approaches
to scientific cooperation that were categorised into three main
indicators: scientific infrastructure, scientific organisations and
networks, and areas of international research cooperation. To ana-
lyse the strategies, we created a coding sheet for each strategy that
organised the quotes by these themes and by type of SD: science in
diplomacy, diplomacy for science and science for diplomacy.
Complex quotes that discussed multiple topics were coded to more
than one indicator if necessary, and the quotes were further coded
into sub-themes based on the textual analysis of the strategies and
initial coding to the three themes. We discussed the assignment of
the quotes twice to cross-check the coding, ensure consistency and
avoid researchers’ bias. The total number of quotes provided the
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basis for the quantitative analysis, from which the most explicit
quotes are used for our qualitative analysis.

For the Finnish strategy, only statements from the first two (of
three) sections were coded as they provide the details and goals of
the strategy. Similarly, section three of the Swedish document was
not coded because it provides information on different Arctic
organisations, and the details of Sweden’s engagement with them
are for events that happened prior to the release of the strategy
rather than what is to come. Additionally, Russia’s strategy is
not available in English; therefore, we used an unofficial translation
and paraphrased the quotes in our analysis rather than directly
quoting the strategy.

Results and analysis

The analysis is organised by three indicators: scientific infrastruc-
ture, scientific organisations and networks, and different areas of
international research cooperation. Here, we use statements from
the strategies to discuss if and how they identify them as areas of
cooperation and also whether they provide examples of SD in
action. We also identify which types of SD can be connected to
the indicators and how individual strategies refer to SD.

Scientific infrastructure

The strategies discuss different types of scientific infrastructure
that can contribute to SD in the Arctic. Table 2 provides details
on the types of infrastructure discussed in the strategies. Three
main categories emerged – i) research stations and icebreakers,
ii) university and other scientific facilities and iii) monitoring
and observation infrastructure.

Research stations and icebreakers
The first type of infrastructure is research stations and icebreakers
which allow scientists to study in the field. In terms of research sta-
tions, Goodsite et al. (2016) argue that they can “[minimize] con-
flict potential in the Arctic under conditions of a triad of climate
change, globalization and geopolitics” (p. 647). Indeed, this seems

to be relevant in the context of maintaining good relations between
Russia and the West. Yet, research stations are mentioned only in
four strategies and it is not always clear to what extent international
cooperation takes place.

The Canadian and Finnish strategies are explicit about the
use of research stations for international research. For example,
the Canadian strategy explains that the Canadian High Arctic
Research Station is “the newest addition to the pan-northern
and Arctic network of research infrastructure welcoming scientists
from all over the world” (Crown-Indigenous Relations and
Northern Affairs Canada [CIRNAC], 2019a). The Finnish strategy
mentions their research stations in Sodankylä and Pallas. However,
the connection to international cooperation is through research
performed in Russia. In particular, the strategy explains that “in
Tiksi, Siberia, research projects are carried out in collaboration
with Russia and the United States” (PrimeMinister’s Office [PMO]
(Finland), 2013, p. 24), which is likely in reference to the Tiksi
Hydrometeorological Observatory (see National Oceanic and
Atmospheric Administration, n.d.). Both examples from Canada
and Finland align with diplomacy for science as this is about facili-
tating international research cooperation. However, the Finnish
example could also contribute to science for diplomacy in terms
of improving relations with Russia. The Danish and Swedish strat-
egies also mention their research stations, although there is no
explicit mention of international scientific cooperation at these
locations. Surprisingly, the Norwegian strategy does not mention
research stations given their sovereignty over and strong scientific
presence in Svalbard.

Icebreakers play a key role in the complex infrastructure that
supports scientific research in polar regions. They provide “scien-
tists access to polar waters, but also allow equipment and supplies
to reach on-shore research stations” (Hammitt, 2017). Similar to
the research stations, some strategies are explicit in linking their
activities to international research cooperation, while others are
not. Both the Danish and Swedish strategies comment on the
use of Swedish icebreaker Oden for research purposes, although
in different contexts. For instance, the Danish strategy focuses
on cooperation that took place between Canada, Denmark,
Sweden and Russia as part of the continental shelf delimitation
process, which “was for a period supported by a Russian nuclear
icebreaker” (Ministry of Foreign Affairs [MFA] (Denmark),
2011, p. 15). This is an example of science in diplomacy, as science
is used to inform the delimitation process. The Swedish strategy
mentions Oden in a different way and explains that “joint research
expeditions using Oden have been conducted with Canada,
Germany and the US” (Government Offices of Sweden, 2020,
p. 40). Although these research expeditions can advance Sweden’s
own interests, this is also an example of diplomacy for science as it
is about international cooperation. In contrast to this, the
Canadian, Finnish and Russian strategies mention the importance
of icebreakers, but in the contexts of the economy (Canada,
Finland), safety (Finland, Russia) and security (Russia). That said,
the Finnish strategy expresses that “the ice-breakers operated by
Arctia Shipping are also suitable for research use” and that “the
vessels have carried researchers studying the ice conditions in
the North-East Passage and on the Beaufort and Chukchi Seas”
(PMO (Finland), 2013, p. 24). However, it is not clear if they car-
ried only Finnish or international research teams on these voyages.

Universities and other scientific facilities
The second type of infrastructure is universities and other physical
scientific facilities where research can take place. University

Table 1. Arctic strategies.

State Title Year

Canada Arctic and Northern Policy Framework 2019

Kingdom of
Denmark

Kingdom of Denmark Strategy for the Arctic
2011–2020

2011

Finland Finland’s Strategy for the Arctic Region 2013 2013

Iceland A Parliamentary Resolution on Iceland’s
Arctic Policy

2011

Norway The Norwegian Government’s Arctic Policy:
People, Opportunities and Norwegian
Interests in the Arctic

2020

Russian
Federation

Strategy for Developing the Russian Arctic
Zone and Ensuring National Security
Through 2035

2020

Sweden Sweden’s Strategy for the Arctic Region 2020

United States
of America

National Strategy for the Arctic Region 2013

Note: Analysis of the Canadian strategywas focused on the federal chapters, which consists of
three websites containing the main, international and security chapters.
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facilities are mentioned in all but the American strategy, yet not all
the strategies are explicit in the connection to international
research cooperation. The Danish strategy mentions “the ‘Arctic
Science Partnership’, with the participation of Greenland’s
Climate Research Centre, the University of Manitoba and the
University of Aarhus” (MFA (Denmark), 2011, p. 38). Iceland’s
strategy notes the creation of new infrastructure as “an
international Arctic centre is being developed in connection with
the University of Akureyri” (Althingi, 2011, p. 11), while Norway’s
strategy explains “a number of universities and research institu-
tions in Norway have long-term, dynamic collaborative projects
with US research institutions and administrative agencies”
(Norwegian Ministries, 2020, p. 18). Certainly, these universities
have the capacity to not only perform research within their respec-
tive countries but also contribute to larger international research
projects. As such, these examples from Denmark, Iceland and
Norway can be attributed to diplomacy for science. In contrast
to this, the Canadian, Finnish and Swedish strategies identify uni-
versities conducting northern research, while the Canadian and
Russian strategies comment on the need to support them but do
not mention whether they take part in international research
(CIRNAC, 2019a; Government Offices of Sweden, 2020; PMO
(Finland), 2013; Putin, 2020).

Other scientific facilities can include research centres that are
stand-alone centres or centres that are directly connected to uni-
versities or government agencies. The Icelandic strategy makes a
general statement about research institutes but is explicit about
international cooperation: “institutions, research centres and edu-
cational establishments in Iceland working on Arctic issues should
be promoted and strengthened in cooperation with other States
and international organisations” (Althingi, 2011, pp. 2–3). This
could be an example of diplomacy for science as it is about
cooperation. The Danish strategy, however, is more explicit about
cooperation as it explains that “in 2009, theMinistry of Science and
the Government of Greenland set up an interdisciplinary climate
research centre in Nuuk” which regularly hosts international sci-
entists (MFA (Denmark), 2011, p. 35). Considering the govern-
ment’s involvement and the international collaboration at the
centre, this is an example of diplomacy for science. Unlike
Iceland and Denmark, the Finnish, Norwegian, Russian and
Swedish strategies make either general reference to research insti-
tutes or name them, but the strategies are not clear if international
collaboration takes place.

Monitoring and observation infrastructure
The third type of infrastructure is for monitoring and/or observa-
tion, which often includes satellites. In the case of monitoring, the

Canadian, Danish, Icelandic, Russian and American strategies
make explicit comments about monitoring and/or observation
within an international context. For example, Canada’s strategy
explains that in terms of international cooperation, “Canada is
well placed to play a central role, given our world-class monitoring
and research infrastructure assets and our international reputation
for high-quality Arctic knowledge and research” (Crown-
Indigenous Relations and Northern Affairs Canada [CIRNAC],
2019b). Similarly, the Icelandic strategy views “observation capa-
bilities” (Althingi, 2011, p. 3) as a mechanism for international
cooperation. As for the Danish, Russian and American strategies,
they explain they will participate in international monitoring activ-
ities (MFA (Denmark), 2011; Putin, 2020; The White House,
2013). The examples from Canada, Denmark, Iceland, Russia
and the USA are about international collaboration and can be
attributed to diplomacy for science. The Norwegian and
Swedish strategies, however, discuss monitoring and/or observa-
tion, but the international connection is not clear.

As for satellites and the space domain more broadly, the
Canadian and Norwegian strategies are explicit about using this
infrastructure in an international capacity. In particular, the
Canadian strategy explains that Canada will use its “space assets
(e.g. satellites and associated infrastructure) and Earth observation
data” (CIRNAC, 2019b) in the context of international climate
cooperation. The Norwegian strategy identifies their space capabil-
ities with reference to Andøya Space, which includes developing
the capabilities to launch satellites. Much of this seems to be about
meeting domestic needs, although there is an international connec-
tion: the strategy has a policy measure to “maintain Norway’s par-
ticipation in the EU Space Programme for the coming 2021–2027
period” (Norwegian Ministries, 2020, p. 34). These examples of
international cooperation by Canada and Norway can be attrib-
uted to diplomacy for science.

The Danish, Finnish, Russian, Swedish and American strategies
discuss satellites, although the connection to science or
international cooperation is not always clear. For example, the
Danish strategy speaks to the importance of mapping the region,
the Finnish strategy refers to the use of satellites for economic ben-
efit, the Russian and American strategies remark that satellites will
be used for safety purposes and the Swedish strategy comments on
using satellites for environmental monitoring (Government
Offices of Sweden, 2020; MFA (Denmark), 2011; PMO (Finland),
2013; Putin, 2020; The White House, 2013). There was no
international connection, and other than in the Swedish strategy,
it is also not clear if the satellites will be used for scientific purposes.

The strategies identify a range of scientific infrastructure that, in
some cases, is used for non-scientific purposes. There are also some

Table 2. Scientific infrastructure.

CAN DNK FIN ISL NOR RUS SWE USA

Research stations

Icebreakers

University facilities

Other scientific facilities

Monitoring/observation

Satellites/space

Note: The table illustrates how international cooperation is expressed in a specific type of scientific infrastructure by individual states in their strategies. Dark green represents the presence of
explicit statements of international cooperation, medium green shows the expression of statements with the potential for cooperation and light green demonstrates the absence of statements
about international science cooperation in these areas.
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surprising findings, such as the omission of research stations from
the Norwegian strategy considering the intensive international
research activity on Svalbard. Moreover, not all the strategies are
explicit about the use of their infrastructure for international sci-
entific cooperation, let alone the potential for SD. Nevertheless, for
the strategies that do make an international connection, the poten-
tial for SD primarily seems to be with diplomacy for science,
although there can be science for diplomacy in some cases.

Scientific organisations and networks

The second indicator includes scientific organisations and
networks mentioned in the strategies. These organisations and net-
works are important for regional developments and international
cooperation as they pursue scientific/educational goals. At the
same time, their role is to inform policy makers and public officials
about results in a wide range of research areas. These entities also
contribute to the promotion of science in society and the general
public. We focus on both intergovernmental/interparliamentary
organisations (members are governments/parliaments of the
states) and non-governmental scientific and educational organisa-
tions (members are individual scientists and educators). Table 3
illustrates which organisations are the most relevant to the individ-
ual Arctic states.

Intergovernmental/interparliamentary research cooperation
As our analysis illustrates, the AC is the only organisation men-
tioned by all eight Arctic states in their strategies out of the differ-
ent regional cooperation frameworks. The majority of the Arctic
states talk about the importance of the AC as the most relevant
intergovernmental organisation for international cooperation in
the region and the strategies broadly describe how the AC

functions. Importantly, there is also evidence of SD. The
Canadian strategy emphasises the importance of “increasing the
participation of northerners in Arctic Council and Arctic research
activities” (CIRNAC, 2019a) and this is an example of diplomacy
for science. The Danish strategy explains that within the AC they
will “contribute with knowledge and information inputs on Arctic
climate change to the relevant international forums in which a
global climate agreement under the UNFCCC is to be promoted”
(MFAs (Denmark), 2011, p. 50). We can see here the linkage to
science in diplomacy with the reference to the creation of an agree-
ment. In addition, the Icelandic strategy explains they are “among
the countries that want to increase the Arctic Council’s weight and
relevance in decisions on the region” (Althingi, 2011, p. 5). The
strategy also highlights that “there is particular need to promote
the involvement of Icelandic scholars and institutions in
international cooperation on Arctic science” (Althingi, 2011, p.
11). This last reference illustrates that Iceland strives to facilitate
cooperation, thus diplomacy for science.

The output of the AC’s working groups is highly valued by
Norway, whose strategy emphasises their findings that “climate
change and pollutants [ : : : ] have gained broad recognition and
have been an important contribution to the efforts to develop
international environmental conventions” (Norwegian Ministries,
2020, p. 21). Norway, similarly to the example from Denmark
above, illustrates that policy is based on science, thus referring
to science in diplomacy. The Swedish strategy commends the
good level of diplomatic relations between the Arctic states within
the AC, especially given the changed environment “between
western countries and Russia at global level in recent years”
(Government Offices of Sweden, 2020, p. 14). This is a clear exam-
ple of the AC contributing to science for diplomacy. Sweden also
specifically highlights their chairmanships of AC working groups

Table 3. Scientific organisations and networks.

CAN DNK FIN ISL NOR RUS SWE USA

Intergovernmental/
interparliamentary

AC

BEAC/BRC

CBSS

EU

IPCC

IPEBS

NAMMCO

NC/NCM

ND

NORA

UN

WMO

WNC

Scientific and education Arctic5

IASC

UArctic

Note 1: The table illustrates how international cooperation is expressed in specific type of scientific organisations and networks by individual states in their strategies. Dark green represents the
presence of explicit statements of international cooperation, medium green shows the expression of statements with the potential for cooperation and light green demonstrates the absence of
statements about international science cooperation in these areas.Note 2: AC = Arctic Council; Arctic5 = Arctic five; BEAC = Barents Euro-Arctic Council; BRC = Barents regional council;
CBSS = Council of Baltic Sea States; EU = European Union; IASC = International Arctic Science Committee; IPCC = Intergovernmental Panel on Climate Change; IPBES = Intergovernmental
Science Policy Platform on Biodiversity and Ecosystem Services; NORA = Nordic Atlantic cooperation; NC = Nordic Council; NCM = Nordic Council of Ministers; ND = Northern Dimension;
NAMMCO = North Atlantic Marine Mammal Commission; WNC = West Nordic Cooperation; WMO = World Meteorological Organization; UArctic = University of the Arctic; UN = United Nations.
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CAFF, AMAP and PAME as an example of “Sweden’s engagement
in the Arctic Council” (Government Offices of Sweden, 2020,
p. 15). Highlighting this engagement could be an illustration of
diplomacy for science. Furthermore, together with Russia and
Canada, Sweden refers to the relevance of research agreements
developed under the auspices of the AC, namely highlighting the
Agreement on Enhancing International Arctic Scientific Cooperation
(CIRNAC, 2019b; Government Offices of Sweden, 2020; Putin,
2020). The agreement is an example of all three types of SD.

The AC is also highlighted in Russia’s newest Arctic strategy as
part of their international cooperation goals (Putin, 2020). This
goes hand in hand with Russia’s Chairmanship that includes
international collaboration on sustainable development and
Indigenous cultural projects (Putin, 2020). This could refer to
diplomacy for science as it will require international cooperation.
Finally, in the case of the USA, their strategy promotes
international cooperation via “bilateral relationships and multilat-
eral bodies, including the Arctic Council” (TheWhite House, 2013,
p. 2). The reference to diplomacy for science could indirectly be
seen in the effort of “the United States [to] continue to emphasize
the Arctic Council as a forum for facilitating Arctic states’
cooperation on myriad issues of mutual interest within its current
mandate” (The White House, 2013, p. 9). Research could surely be
one of the areas from the range of issues the AC supports, as it is
also highlighted by the USA.

Besides the AC, most of the European Arctic states also high-
light the importance of other frameworks for intergovernmental
research cooperation like the Barents Euro-Arctic Council, the
Barents Regional Council, the Council of Baltic Sea States, the
European Union (EU), the Nordic Council, the Nordic Council
of Ministers, the Northern Dimension, the United Nations and
many of its sub-organisations, whereas Canada is the only state
to discuss their commitment to enhance the work of the
Intergovernmental Panel on Climate Change (IPCC) and the
World Meteorological Organization. Here, the expression of the
Arctic states to support and participate in international research
is a clear reference to diplomacy for science. Interestingly, three
countries stand out – Iceland, Russia and the USA – as they do
not mention intergovernmental research cooperation in their
strategies.

Cooperation within the EU is often highlighted in the European
states’ strategies. For example, a goal of Finland is to “further
develop the EU’s policy towards the Arctic, [where] proposals
are made” in order to “support research and channel knowledge
to address the challenges of environmental and climate changes
in the Arctic” (PMO (Finland), 2013, p. 47). This example refers
to facilitating and supporting international cooperation and clearly
fits as diplomacy for science.

In the case of Denmark, the strategy highlights successful work
via research cooperative frameworks, such as “through NORA, the
Nordic Atlantic Cooperation [ : : : ], West Nordic Cooperation
[ : : : ] and in sector organizations, such as NAMMCO (North
Atlantic Marine Mammal Commission). To this must be added
organizations that cover fishery, environmental or scientific inter-
ests” (MFA (Denmark), 2011, p. 53). Denmark is also the only
Arctic state that talks about the Intergovernmental Science
Policy Platform on Biodiversity and Ecosystem Services in its strat-
egy. As for Norway, it highlights the importance of “bilateral,
regional and multilateral cooperation with neighbours and part-
ners in the Arctic” which “provide a solid architecture for dialogue

and practical cooperation” (Norwegian Ministries, 2020, p. 3).
Similarly, Sweden promises to continue supporting “international
cooperation on Arctic research and education being conducted
within various platforms and networks” (Government Offices of
Sweden, 2020, p. 38). All three examples from Denmark,
Norway and Sweden are a reference to the promotion of research,
thus aligning with diplomacy for science.

Scientific and education cooperation
Scientific and education cooperation is the second category of the
scientific networks and organisations indicator. In contrast to
intergovernmental cooperation, here cooperation is initiated by
the scientific community and by the researchers themselves.
One of the well-known educational cooperation networks is the
UArctic which “builds and strengthens collective resources and
infrastructures that enable member institutions to better serve
their constituents and their regions” (UArctic, n.d.). This is men-
tioned in the strategies from Denmark, Finland and Iceland that
support the UArctic as a “cooperation network”, thus clearly focus-
ing on the international connection and using diplomacy for sci-
ence (MFA (Denmark), 2011; Althingi, 2011; PMO (Finland),
2013). Finally, Sweden highlights their international engagement
in the UArctic. For example, “Sweden, the other Nordic countries,
Canada and Russia participate in the North2north exchange pro-
gramme” (Government Offices of Sweden, 2020, p. 38). Here again,
these examples from Denmark, Finland, Iceland and Sweden could
be attributed to diplomacy for science. The Canadian document
refers to the UArctic as work that resulted from the AC.
However, it does not further discuss howCanada (or any other state)
contributes to or benefits from it (CIRNAC, 2019b).

Besides the UArctic, IASC is an important organisation, yet it is
only mentioned by two states – Canada and Iceland. In the
Canadian document, IASC is part of the list of relevant organisa-
tions of which the country promises to “strengthen [their] partici-
pation” (CIRNAC, 2019b). In the case of Iceland, the role of IASC
is further highlighted as they emphasise the “need to promote the
involvement of Icelandic scholars and institutions in international
cooperation on Arctic science, such as the International Arctic
Science Committee” (Althingi, 2011, p. 11). This Icelandic example
could refer to both diplomacy for science as it supports cooperation
and science in diplomacy because the organisation tries to inform
policy through its work in individual IASC working groups. In
addition to UArctic and IASC, individual Arctic states promote
research cooperation through several instruments, such as the
Sustaining Arctic Observing Networks, which is mentioned in
the Canadian strategy (CIRNAC, 2019b). This is another example
of diplomacy for science. The third example of scientific and edu-
cation network is the Arctic Five (Arctic5) network, which has
intensive cooperation between “five Arctic universities (Luleå,
Rovaniemi, Tromsø, Oulu and Umeå) and whose purpose is to
develop knowledge, education and innovations for sustainable
development in the Arctic. Globally, the Arctic Five is the largest
knowledge node concerning Arctic research and development”
(Government Offices of Sweden, 2020, p. 38).

The Arctic states talk about their engagement in international
research cooperation through two types of networks – intergovern-
mental/interparliamentary and scientific/education. In the first
type, we can observe all three types of SD, especially associated with
the work of the AC. As illustrated in the specific examples above,
diplomacy for science is the most frequently used by all the states,
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followed by science in diplomacy, and lastly science for diplomacy
as a tool to improve relations between countries. In the second
type, examples from the strategies mainly refer to diplomacy for
science with one illustration of science in diplomacy.

Areas of international research cooperation

At the broadest level, the importance of international scientific
cooperation is mentioned in most of the strategies. They also iden-
tify more specific areas of cooperation as shown in Table 4. Our
research indicates that education is the most frequently coded area
by most of the Arctic states, followed by the economic sector.
Indigenous/Traditional Knowledge together with sharing research
costs are also at the top of the Arctic states’ cooperation activities.
Other areas like the environment/climate sector and cooperation
with non-Arctic states are the third most frequently coded areas
of cooperation. From this perspective, the areas with the least
attention by the Arctic states’ strategies include health, maritime
governance and gender equality.

Education
International cooperation in education outside of formal net-
works is among the most discussed areas in the strategies.
Only Finland and the USA stand out as they do not mention edu-
cational cooperation and/or exchange. The Canadian document
briefly explains that Canada will “support circumpolar exchange
of information and best practices on early learning as well as post-
secondary and early career skills development in remote Arctic
and Northern communities” (CIRNAC, 2019b). The Danish
strategy mentions education outside of the context of the UArctic,
in connection to the importance of educational exchange and
cooperation (MFA (Denmark), 2011), while the Icelandic docu-
ment briefly comments on the importance of “international
Arctic cooperation” and Icelandic research (Althingi, 2011, p. 11).
Norway emphasises support of “closer cooperation between the
business community and the higher education sector”, while seek-
ing to “expand cooperation with the other Nordic countries, which
rank high internationally in research and innovation-based
business development” (Norwegian Ministries, 2020, p. 9).
Furthermore, the document highlights positive long-term research
and education cooperation with the USA and Russia (Norwegian
Ministries, 2020). In addition, the strategy talks about Norway’s
participation in the Erasmusþ programme: “the EU programme
for education, training, youth and sport provides a framework
for much of the cooperation in the field of education in the
Arctic” (Norwegian Ministries, 2020, p. 21). All of the above-men-
tioned examples refer to the facilitation of research cooperation,
thus indicating diplomacy for science.

The Russian strategy, as part of its endeavour to further develop
international cooperation, is promoting support for interactions
among Indigenous youth across borders. Russia also relies on sup-
port from international partners to improve educational opportu-
nities geared towards economic development (Putin, 2020).
Reference to educational exchange could be an example of diplo-
macy for science. The Swedish strategy refers to the importance of
“the vigorous cooperation that has developed between the indige-
nous peoples in the Arctic, as well as the extensive and long-estab-
lished academic research cooperation between universities”,
including the above-mentioned Arctic Five university network
(Government Offices of Sweden, 2020, p. 17, 38). Besides the clear
illustration of diplomacy for science, Sweden also refers to creating

knowledge and innovating, which attributes to science in
diplomacy.

Economy/energy
Four of the strategies discuss international cooperation in the eco-
nomic sector which is often related to energy, innovation, new
technologies, or research and development. In the case of
Canada, the document comments on the importance of energy
innovation through knowledge exchange, stating that “we will
champion a number of circumpolar initiatives that support the
development and deployment of green energy in Arctic and
Northern communities” (CIRNAC, 2019b). The reference to inno-
vation and development based on scientific knowledge illustrates
science in diplomacy and diplomacy for science. Similarly, the
Danish strategy talks about energy and research and development
in a discussion about international research cooperation: “for
example, Danish and Greenland researchers are participating in
the top Nordic research initiative on climate, environment and
energy” (MFA (Denmark), 2011, p. 36). Additionally, the docu-
ment mentions research and development in the context of
international interest in energy: “the Kingdom will strengthen
the dialogue with new stakeholders in the Arctic and benefit from
the resources and expertise that they bring along through
cooperation in commerce and R&D” (MFA (Denmark), 2011, p.
55). These two examples from Denmark could be referred to as
diplomacy for science. In the area of international cooperation,
Norway values good relations with Russia, including in the areas
of energy and the economy (Norwegian Ministries, 2020). Here
we see both examples of diplomacy for science and also science
for diplomacy, as cooperation improves relations between the
two countries. Russia’s strategy also explicitly states that in the
coming years, development in the Russian Arctic will include
international economic and humanitarian cooperation, as well
as cooperation in the areas of science and social development
(Putin, 2020). Since this reference is mainly about cooperation, this
is an example of diplomacy for science. Sweden mentions innova-
tion for energy in its strategy; however, the international compo-
nent is missing.

Indigenous Knowledge
Indigenous Knowledge is included in the discussion on SD and sci-
ence cooperation because it “gives indigenous populations the
opportunity to assume more influential roles particularly in issues
which concern their safety and quality of lives” and because it
“could serve as a base for more research on the role of indigenous
knowledge in science diplomacy” (Binder, 2016, p. 167). All strat-
egies with the exception of Iceland and Russia discuss the impor-
tance of Indigenous Knowledge in scientific activity, although to
varying extents. Yet, the connection to international scientific
cooperation is not always made clear.

The Norwegian and Swedish strategies provide examples of the
inclusion of Indigenous Knowledge in international science
cooperation. To be sure, the Norwegian strategy explains that
“the Sámediggi is consulted as part of the Norwegian preparations
for the international climate negotiations, and is often represented
on the Norwegian delegation” such as at the UNFCCC (Norwegian
Ministries, 2020, p. 22). The Swedish strategy stresses that “repre-
sentatives of the indigenous peoples should be involved in concrete
cooperation drawing on traditional and local knowledge, including
in the work of the Arctic Council” (Government Offices of Sweden,
2020, pp. 30–31). Both cases from Norway and Sweden are
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examples of science in diplomacy as this work can contribute to
international policy development.

The Canadian and American strategies make general state-
ments about the importance of Indigenous Knowledge in scientific
cooperation. The Canadian strategy explains that “given our expe-
rience in incorporating Indigenous knowledge in domestic deci-
sion making, Canada will champion the meaningful inclusion of
Indigenous knowledge in international forums that make decisions
affecting the Arctic” (CIRNAC, 2019b). The opening statement in
the American strategy by then President Obama speaks broadly
about the Arctic and expresses that by “working together, we will
continue to increase our understanding of the region through sci-
entific research and traditional knowledge” (The White House,
2013, p. i). Although both statements from Canada and the
USA do not identify specific venues for cooperation, the inclusion
of Indigenous Knowledge in international scientific collaboration
is also an example of science in diplomacy as the goal is to inform
decision making.

Research costs
The Arctic region is one of themost expensive areas for conducting
scientific research. Indeed, scholars have examined the cost of con-
ducting research on seabirds in the Arctic and found that “it is
approximately 8× more expensive to conduct a project in the
Arctic (up to 19× more, depending on location) than to conduct
the same project in southern, temperate regions” (Mallory et al.,
2018, p. 630). It is no surprise, therefore, that some strategies sug-
gest international cooperation to offset these costs.

To make the best use of resources, the Canadian, Danish,
Swedish and American strategies make similar comments about
cost sharing. For instance, the Canadian strategy suggests that
“international cooperation can help us eliminate gaps in our
knowledge of the Arctic andNorth, particularly given the complex-
ities, interconnectedness and costs related to polar science and
research” (CIRNAC, 2019b). The Danish strategy also explains
that “research and monitoring in the Arctic puts a strain on resour-
ces and logistics and therefore international cooperation on such
projects must continue to be encouraged” (MFA (Denmark),
2011, p. 36). Similarly, the Swedish strategy explains that “field
research in the polar areas is very expensive [ : : : .] International
cooperation enables world-leading researchers to participate in
research cooperation and expeditions in the Arctic” (Government
Offices of Sweden, 2020, p. 38). Finally, the American strategy says

“we can make faster progress through a well-coordinated and trans-
parent national and international exploration and research agenda
that reduces the potential for duplication of effort and leads to better
leveraging of resources” (TheWhite House, 2013, p. 8). Cost sharing
is certainly an act of international cooperation, although it is not
clear if the governments or scientists are the ones expected to deter-
mine if and how costs will be shared. Nevertheless, this is an act of
diplomacy for science, as written in these four strategies.

Overall funding to support international scientific activities is
only mentioned in two strategies. First, the Canadian strategy
explains that they will “[increase] international polar science
and research collaboration by providing support for Canadian
researchers, including Indigenous knowledge holders conducting
international science and research collaboration projects in the
circumpolar Arctic” (CIRNAC, 2019b). Second, the Norwegian
strategy mentions the Norwegian-American AlaskaNor project
which received government funding (NorwegianMinistries, 2020).
In contrast to this, the Danish strategy mentions that funding is
provided for the continental shelf delimitation, although it is
not clear if this includes work done in conjunction with other states
(MFA (Denmark), 2011). Some strategies also express the impor-
tance of external research funding. In particular, the Danish,
Finnish, Norwegian and Swedish strategies explain that funding
is available from sources, such as the Nordic Council of Ministers
and the EU (MFA (Denmark), 2011; PMO (Finland), 2013;
Norwegian Ministries, 2020; Government Offices of Sweden,
2020). Yet, there is no guarantee that Arctic specific projects will
be funded, especially through EU programmes. Despite the costs
associated with Arctic research, the strategies do not provide much
detail on how research activities, let alone SD, will be financially sup-
ported by the government.

Environment/climate
Environmental cooperation is discussed by the majority of the
Arctic strategies, although Finland, Iceland and Russia are left
out of the debate as they do not mention international cooperation
in this area. The Canadian document explicitly comments on
building a relationship with Russia through science and environ-
mental protection, among others (CIRNAC, 2019b). There is clear
reference to improving relations, which is an example of science for
diplomacy. Furthermore, it talks about knowledge exchange and
explains that “we will also exchange knowledge and best practices
on climate change adaptation through the Arctic Council and

Table 4. Areas of international research cooperation.

CAN DNK FIN ISL NOR RUS SWE USA

Education incl. exchange

Economy/energy

Indigenous Knowledge/Traditional Knowledge

Research costs

Environment/climate

Cooperation with non-Arctic states

Health

Maritime governance

Gender equality

Note: The table illustrates how individual states express specific areas of international research cooperation in their strategies. Dark green represents the presence of explicit statements of
international cooperation, medium green shows the expression of statements with the potential for cooperation and light green demonstrates the absence of statements about international
science cooperation in these areas.
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other forums, with the goal of increasing local and Indigenous
capacity to understand and respond to the impacts of climate
change” (CIRNAC, 2019b). Knowledge exchange is part of the
way Canada facilitates research, so here we see reference to diplo-
macy for science once again. The Danish strategy highlights
international cooperation for environmental research. In general,
“the Arctic nature and environment must be managed based on
the best possible scientific knowledge and standards for protec-
tion, and international cooperation in this endeavour must be
promoted” (MFA (Denmark), 2011, p. 43). Environmental man-
agement is connected to policy making, which is an example of
science in diplomacy. For Sweden, climate change is one of the
key areas for international research cooperation. As stated in
the strategy, “Sweden will support and further develop inter-
national cooperation on polar research, including climate
research” (Government Offices of Sweden, 2020, p. 37). The docu-
ment further highlights the “extensive international cooperation in
polar research and logistics” with the majority of the Arctic states,
together with the non-Arctic states like Germany and the UK
(Government Offices of Sweden, 2020, pp. 38–39). Both
Swedish examples illustrate reference to diplomacy for science.

Scientific cooperation with non-Arctic states
As shown above, the strategies discuss international scientific
cooperation in a number of areas, presumably with the other
Arctic states. Some of the strategies also comment on scientific
cooperation with non-Arctic states, which is important as science
is often the non-Arctic states’ connection to the Arctic (Heininen
et al., 2020). The Canadian and Swedish strategies are explicit
about scientific cooperation with these actors. For example, the
Canadian strategy says that “we will prioritize cooperation with
non-Arctic states and actors whose values and scientific, environ-
mental and/or economic interests align with the priorities of
Canada’s Arctic and Northern peoples as well as Canada’s national
security interests” (CIRNAC, 2019b). This sounds like Canada will
use science cooperation to further build ties with like-minded
actors rather than find a way to build relationships with those with
different viewpoints. As for Sweden, a subsection on cooperation
with non-Arctic states explains that “climate and environmental
issues will, like science and research, be a central part of this kind
of cooperation” (Government Offices of Sweden, 2020, p. 19). Both
these examples could be attributed to science for diplomacy, as
they are about Canadian and Swedish relations with other states.
The Danish strategy takes a different approach to non-Arctic
states, as it focuses on collaboration between universities: “special
collaborative projects have been set up, for example between the
University of Copenhagen and a number of Chinese universities
within natural science, and a budding collaboration between the
Danish Technical University and Harbin Institute of Tech-
nology on Arctic technology” (MFA (Denmark), 2011, p. 54).
As such, this could be attributed to diplomacy for science as it is
about cooperation.

The American strategy also comments on non-Arctic states,
although the connection to science cooperation is not clear. For
example, it explains that “as many nations across the world aspire
to expand their role in the Arctic, we encourage Arctic and non-
Arctic states to work collaboratively through appropriate fora to
address the emerging challenges and opportunities in the Arctic
region” (The White House, 2013, p. 6). Yet, it is not clear if this
includes scientific cooperation. Interestingly, both the Canadian
and American strategies comment that cooperation will only take
place if there are no security considerations, implying a possible

mistrust with non-Arctic states that does not exist with Arctic
states. It also suggests that science for diplomacy is not possible
or relevant in all cases.

Health
Health is only mentioned in the Canadian and Danish strategies.
Interestingly, Canada links health to the role of the UArctic in pro-
viding opportunities for youth. The strategy states that “as a signifi-
cant demographic in the Canadian Arctic and North, youth
are an asset in developing resilient and healthy communities.
Canada is committed to providing our Arctic and Northern youth
with increased opportunities to participate in, and benefit from,
Canada’s international Arctic agenda” (CIRNAC, 2019b).
Moreover, the strategy says that in order “to support this objective,
Canada commits to the following actions: strategically increasing
the University of the Arctic’s activities and programming in
Canada’s Arctic and North” (CIRNAC, 2019b) among others.
This would be an example of diplomacy for science. Health
research that will benefit Greenland is of interest to Denmark.
To this end, the strategy states that “cooperation between Arctic
partners on common challenges should be further developed,
especially based on a Greenland context. Enhanced Arctic
cooperation could include research, evaluation and also
exchange of ‘good/best practices’ regarding infectious diseases,
public health, telemedicine, a culturally attuned health service
and environmental medicine” (MFA (Denmark), 2011, p. 40).
Additionally, “in cooperation with the international research
and scientific communities, the Kingdom will continue to focus
on monitoring the state of public health, as well as the effect of
climate change and global pollution on public health and social
conditions in Greenland” (MFA (Denmark), 2011, p. 40). With
a clear reference to the use of science for policy purposes, these
are all examples of science in diplomacy.

Maritime governance
The strategies identify various forms of international scientific
cooperation in the maritime domain, although to varying extents.
For example, the Finnish strategy suggests that international
research cooperation can improve maritime navigation (PMO
(Finland), 2013), which is an example of diplomacy for science.
Other areas for cooperation include the delimitation of the
continental shelf and fish stock management. The delimitation
of the continental shelf is a form of science in diplomacy as the
coastal states have followed the UNCLOS procedures. It is also sci-
ence for diplomacy, as some of the states worked together on their
claims, even if they overlap (for example, see George, 2019).
Moreover, this process can also be diplomacy for science, as
cooperation can help maintain relationships, especially consider-
ing the economic benefit of successful claims. The strategies gen-
erally mention the importance of the UNCLOS for governing
delimitation, though only the Danish strategy comments on
cooperation within the process. More specifically, it mentions
cooperation between Denmark and Canada: “in mid-2010 it was
decided to intensify the bilateral technical cooperation via the
establishment of a joint task force which among other things
must explore ways to coordinate submissions of claims to the
Commission for Continental Shelf Limits” (MFA (Denmark),
2011, p. 55). Yet, the Canadian strategy mentions their claim
has been submitted to the Commission and they hope this will help
resolve their boundary disputes with the USA and Denmark
(CIRNAC, 2019b), although there was nomention of international
cooperation within the process.
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Most of the strategies discuss the importance of fish stock man-
agement, especially through various international agreements. Yet,
only the Canadian and Danish strategies make clear reference to
scientific cooperation with this regard. The Canadian strategy
explains that within the context of the International Agreement
to Prevent Unregulated High Seas Fisheries in the Central Arctic
Ocean, Canada is “committed to actively contributing to the joint
program of scientific research and monitoring, under which Arctic
fisheries-related research andmonitoring are expected to increase”
(CIRNAC, 2019b). The Danish strategy also discusses the role of
science in sustainable fisheries management, but more so for the
role of science in decision making. In particular, the strategy
explains that “the parts of the Danish Realm will work to
strengthen international cooperation on scientifically based man-
agement of shared fish stocks and fishery in international waters”
(MFA (Denmark), 2011, p. 32). These examples from Canada and
Denmark can be considered science in diplomacy as they inform
policy.

Gender equality
Although the Canadian strategy briefly talks about gender equality,
there is no clear research component to it. Research cooperation
related to gender equality is therefore explicitly addressed by
Sweden only. The strategy mentions research in this area with a
link to the AC: “a gender equality project, partly financed by the
Nordic Council of Ministers, has been under way in the Arctic
Council’s Sustainable Development Working Group since 2013”
and its purpose “is to conduct studies and foster the dialogue on
gender equality in the Arctic and to build networks between
experts and stakeholders in the region, including from Sweden”
(Government Offices of Sweden, 2020, p. 55). As the statement
includes elements of cooperation and policy, this would be an
example of both science in diplomacy and diplomacy for science.

International scientific cooperation spans several areas. In the
majority of the strategies, the use of diplomacy for science is
observed through references to facilitating cooperation. The sec-
ond most used is the science in diplomacy approach. Some areas
are well described as fields with a possibility to inform policy and
decision makers, hence the science in diplomacy connection. In a
few cases, science for diplomacy is also applied, although this type
of SD is the least used, mainly with reference to good bilateral rela-
tions with Russia by both Canada and Norway.

Summary

In the sections above, we identified physical and human elements
of SD found in the Arctic strategies in three indicators: i) scientific
infrastructure; ii) membership in intergovernmental and scientific
organisations and networks and iii) scientific cooperation in spe-
cific areas. At the same time, we provided a broad range of exam-
ples of SD types in the strategies. Although each of the three SD
types appears alone, we observed the combination of two or all
three approaches in some cases, such as with Denmark and the
continental shelf delimitation. Another observation is the multi-
functionality of universities in SD. On the one hand, they can serve
as physical infrastructure where science takes place, and on the
other hand, universities can belong to research networks that bring
scientists together. In other words, they provide both a physical/
technical and human element to SD and contribute in different
ways to various SD initiatives.

Figure 1 shows the total number of coded statements per
indicator for individual Arctic states. From all three indicators,

scientific cooperation in specific areas is the most coded. This
result is not surprising given the nature of the indicator itself,
which is based on cooperation. The second most coded indicator
is organisations and networks, leaving infrastructure as the least-
coded indicator. This illustrates the fact that international
cooperation between the Arctic states in the scientific infrastruc-
ture sector is rather limited. Although there are some cooperative
efforts, the states prefer to focus on specific areas of cooperation
rather than sharing the facilities, at least as described by the strat-
egies. This is unexpected, given the cost of scientific research in the
Arctic. In addition, this research sheds light on other surprising
findings, such as the omission of research stations from the
Norwegian strategy, especially in the context of Svalbard.

The overall depiction of SD is illustrated in Fig. 2. Denmark is
by far the most frequent user of SD, followed by Sweden, Canada
and Iceland. Considering the length (word count) of the strategies
(see Appendix A), the Danish document is comparable to the
Finnish, yet Denmark applies SD nearly five times more than
Finland. Another striking observation is the Icelandic document
when compared to the Finnish document: the Icelandic strategy
is six times shorter, yet it applies SD almost three times more.

When it comes to the proportion of a specific type of SD, the
most frequently used is diplomacy for science, which is observed
in all Arctic states’ strategic documents. Science in diplomacy is
the second most identified type of SD and it is mostly used by
Denmark but also by Norway, Sweden and Canada. It is also briefly
applied by the USA, Iceland and Russia. Only Finland did not
apply it at all. Interestingly, science in diplomacy is often connected
to specific areas of cooperation. In particular, SD is used to inform
decision making, for example in connection to delimitation of the
continental shelf, management of the environment, and innova-
tion and development based on scientific knowledge. Moreover,
the strategies refer to the relevance of science agreements devel-
oped under the auspices of the AC. Indigenous Peoples and
Indigenous Knowledge also play a role in important international
processes, hence contributing to international policy development.
The least applied type of SD is science for diplomacy, which could
be considered as an ideal tool to improve relations between coun-
tries. This type was observed a few times in all strategies, with the
exception of the USA.

Discussion

Dominant discourses on the Arctic tend to follow one of two per-
spectives. On the one hand, the Arctic is edging closer to conflict.
Indeed, the idea of a “race for resources” or “scramble for the
Arctic” has been around since 2007, even if reality has been mis-
construed by the news media (for example, see Koivurova, 2015;
Pincus & Ali, 2016). Moreover, some argue that activities in the
Arctic are not removed from broader state politics and interactions
between states at a global level, and there are particular concerns
about Russia and China (see Bertelsen, 2020; Goodsite et al., 2016;
Käpylä & Mikkola, 2015, 2019). On the other hand, some argue
that stability is maintained through collective decisions to respect
international law and purposeful acts of collaboration (Exner-Pirot
& Murray, 2017). Each strategy has a section on security and dis-
cusses regional geopolitical concerns; however, this second narra-
tive is dominant. To be sure, all strategies make statements about
the importance of maintaining peace and stability in the Arctic,
and most suggest this is possible through various international
rules and law. Therefore, we argue that despite disagreements
and concerns about a possible shift in power dynamics, peace
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and stability is the primary foreign policy goal for the region and
the Arctic states actively seek to keep the region “exceptional” (see
Exner-Pirot & Murray, 2017). Certainly, “through scientific
research, states are able to overcome their disagreements and create
strong international science cooperation” (Kavan & Halašková,
2022). What is more, we agree here with Łuszczuk et al. (2020) that
“scientific cooperation stimulates cooperation also in other areas”
(p. 618), and this is particularly important for the Arctic.

To advance those narratives, our research demonstrates the
breadth of mechanisms that contribute to SD and are supported
in the Arctic states’ strategies. We argue that SD could be used
to maintain stability, as the strategies do not adhere to the “scram-
ble for the Arctic” narrative. Apart from this, we see other narra-
tives emerge from the strategies. For example, the strategies’
discussions around science also make the states attractive for
investments and scientific exchange (see Ruffini, 2020). This could
be illustrated in the aim of the Arctic states to position themselves
as scientific leaders and technological experts (for example, see
Binder, 2016). Besides, this is perhaps the reason why in our analy-
sis, from all three indicators, states give priority to international
scientific cooperation in specific research areas, instead of scientific
infrastructure.

Considering scientific research is a part of the state’s soft power
and image abroad, we also argue that the Arctic states use science to
advance their own foreign policy goals by increasing research activ-
ity and drawing on research networks to advance other priorities
(see The Royal Society, 2010). Moreover, soft power in relation to
science for diplomacy rests on its ability to serve a state’s domestic
and international interests (The Royal Society, 2010, p. 11). Indeed,
as Epping (2020) argues, science can be a very effective “tool of soft
power, given its neutral and non-political character”. Therefore,
when SD is used alongside other foreign policy mechanisms, it
can help maintain existing relationships and foster new ones, while
keeping open lines of communication (Epping, 2020; The Royal
Society, 2010), such as those that have been developed through sci-
entific and intergovernmental networks.

In contrast to this, some scholars argue the use of soft power to
advance national interest can be manipulative (see Rungius &
Flink, 2020) and that “triggered by the will to defend and promote
the national interests, [states] engage in unilateral and competitive
actions” (Ruffini, 2020, p. 379). Therefore, SD can have a negative
impact on cooperation, especially in the Arctic. This could be true
in the case of the continental shelf delimitation process (Ruffini,
2017), despite cooperation during the mapping stage. Although

Fig. 1. Number of coded indicator statements.

Fig. 2. Number of coded science diplomacy statements.
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there might be potential for such negative tendencies, our research
findings speak more to the positive side of SD. In fact, there is little
evidence in the Arctic states’ strategies that would support the
argument of SD negatively influencing relations in the Arctic.
The Arctic strategies “are designed not just to inform, but to mobi-
lize, steer and coordinate the national or multi-state communities
that they cover” (Bailes & Heininen, 2012, p. 21) and it is unlikely
they would position scientific competition with their neighbours as
a positive way to mobilise. Rather, competitive messaging would
likely send the wrong signals about the states’ regional intentions
and potentially contribute to the “scramble for the Arctic” narra-
tive rather than the “exceptional” narrative.

Conclusion

In this paper, we provide insight into the potential influence of SD
on three concrete indicators in Arctic strategies: i) scientific infra-
structure; ii) membership in intergovernmental/interparliamen-
tary and scientific/education organisations and networks and iii)
specific areas of scientific cooperation. To answer the key question
– “Is science diplomacy real?” – we argue that given the high num-
ber of statements devoted to certain areas of international scientific
cooperation, the Arctic states apply the SD concept in their strat-
egies although they do not always give examples of actual SD or
even mention it by name. In fact, the statements or actions them-
selves are not always explicit acts of diplomacy as the documents
are not necessarily clear what role the government will take inmak-
ing these actions happen. Nevertheless, despite sometimes vague
expressions in the documents, political will is demonstrated as
the official government strategies are policy documents by their
nature, hence having a diplomatic character. Furthermore, clear
references to international scientific cooperation, regardless of
its form, contribute to the cooperative nature and stability of the
region. This itself, demonstrated by the specific examples, is proof
of the existence of a positive connection between science and
diplomacy.

Our study focuses on the Arctic strategies, allowing for a
straightforward comparison of official documents that are publicly
available and of a similar nature. Since the states are dependent on
scientific research and international science cooperation to solve
global problems, the question is why they do not talk about it that
much in their strategies? One explanation could be the slow proc-
ess of writing these strategic documents. Assuming that states
could react to a given problem rather promptly, transforming
action into a policy document might take a while. Apart from this,
our observations show that there is no best way to perform SD,
either domestically or internationally. While this may afford the
states some flexibility to pursue different options to address a given
problem, they may also run the risk of missing opportunities to
engage in meaningful SD without a set plan. Thus, the lack of stra-
tegic coherence highlights the complex nature of Arctic SD and the
challenges in Arctic governance when each Arctic state applies its
own strategy to the region.

Our future research, therefore, could examine how individual
Arctic states formulate their Arctic strategies and what is holding
them back when it comes to more direct communication of SD. In
particular, understanding why some states are more vocal about
SD while others are not is an important question. Also, we are
interested in researching if the states’ communication changes
across documents or whether they maintain consistent messaging.
As we observed in our current research, the states are involved in
collaborative efforts because it is highly beneficial for them.

Therefore, there is a high probability that international
cooperation in science and other areas will increase, despite the
lack of official communication of it.
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Appendix A:

The Arctic strategies are different lengths, meaning it can be difficult to determine how much of the document speaks to international
science cooperation. To help account for this, Table 5 presents the approximate word count of each strategy to contextualise the number of
statements provided in Fig. 1 and 2.

Table 5. Arctic strategies approximate word count.

CAN DNK FIN ISL NOR RUS SWE USA

Word count 28,400 24,800 24,400 4,300 13,600 8,200 17,900 4,500
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