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Abstract
This discussion article explores how both scientific and security considerations are 
embedded in Arctic research infrastructures. It suggests that both normative ideals and 
geopolitical objectives can be identified in the discourses and practices surrounding 
the physical constructions, objects and technologies used for environmental or climate 
related knowledge-building in the Arctic. This has implications for developing appropriate 
policies that comprehensively acknowledge the science-security nexus without undue 
securitisation or bias. In drawing attention to the interface between Arctic science and 
security, and how such concerns are materially embedded, this discussion article argues 
that new assemblamatic approaches could allow for more relevant Arctic scientific 
and security related policymaking. New perspectives are needed to move beyond 
binary dichotomies that view Arctic politics through either normative or geopolitical 
frameworks. The article calls experts and academics to further address questions on the 
configuration of the Arctic science-security nexus, as well as on the extent to which Arctic 
science and security policies are mutually entangled rather than mutually exclusive. 
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Introduction
Observations, monitoring practices and data management are crucial for polar research. In the Arctic, 
the interplay between security and climate change is particularly explicit. The region is warming 
four times faster than the global average and is considered a natural laboratory for environmental 
history. At the same time, the region is being increasingly viewed as an arena for power politics and 
geopolitical competition. A warming Arctic has spurred debates on opportunities and challenges 
arising from melting sea ice that opens up shipping lanes and new fishing areas or allows extractive 
industrial activity. 

Arctic politics today is shadowed by Russia’s war of aggression in Ukraine, carrying consequences 
on regional cooperation and governance. Research cooperation and political exchange between the 
Western Arctic countries and Russia were formally suspended shortly after Russia’s full-scale invasion 
of Ukraine in February 2022 bringing the Arctic Council, the primary cooperative forum in the region, 
to a standstill. Since early 2024, however, some working group level engagement within the Council 
has resumed. This has invited analysts’ attention to discussing associated risks in reestablishing 
cooperative frameworks with Russia (e.g. Paukkunen and Black, 2024).

In attempts to strengthen its political position, Russia has pushed for a new research station in 
Svalbard that would allow scientific and educational cooperation with non-Western and non-Arctic 
countries, such as Brazil, India and China. However, many non-Arctic countries – states without 
territory beyond the polar circle – such as India and China already have operational research stations 
in Ny-Ålesund, a designated area for research activities and ‘company town’ operated by Kings Bay 
AS, a Norwegian government enterprise.1 It therefore remains unclear what added scientific value 
the Russian initiative would bring to such partners. As Svalbard is under Norwegian sovereignty, 
Russia’s ambitions and increased international attention can carry security implications (Østhagen, 
2024; Nilsen, 2023). 

Simultaneously, tensions between the United States (US) and China are increasingly reflected in 
Arctic politics, as the former is updating its strategic approach to counter the growing presence of the 
latter in the region’s affairs. Recent incidents with unidentified Chinese objects in the North American 
Arctic – the ‘spy balloon’ and ‘spy buoy’ incidents – have raised particular concerns on how science 
and security are materially intertwined, adding infrastructural and technological dimensions to a 
challenging science diplomatic environment. 

This discussion article argues that new approaches are needed to account for the nonbinary and 
materially mediated configuration of the Arctic science-security nexus. The article suggests that 
scientific and security policies might not be mutually exclusive when research infrastructures and 
technologies are simultaneously mechanisms of geopolitical presence and agency. In terms of 
policymaking, this translates into a need to understand how science policy relates to security policy, 
and vice versa. The article proceeds to explore the contemporary Arctic science-security nexus in 
terms of infrastructure and associated concerns. It then introduces Assemblage Theory (AT) as a lens 
to examining the nexus, and discusses its relevance. The article concludes by calling experts and 
academics to further address the configuration and architecture of the Arctic science-security nexus.

1 Kings Bay AS manages operational matters in or regarding Ny-Ålesund, such as access to or management of scientific 
facilities.
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Materiality of the Arctic science-security nexus
Arctic scientists and the infrastructure and instruments they use are often components in security 
related considerations. Dual-use technologies and military-civil fusion projects (Fritz, 2021; Hoja, 
Zang and Yatsuzuka, 2023), such as those resulting in Chinese atmospheric balloons, or clandestine 
intelligence operations, as highlighted by the Russian spy case at the University of Tromsø, can be 
veiled behind the pursuit of a global public good – building environmental and climate knowledge – 
eventually casting doubts on science diplomacy or shared research activities. 

Polar scientists depend on research infrastructures to build relevant knowledge used in various 
political decisions and policy processes ranging from local economic development to environmental 
conservation, but such infrastructures are also key for state actors to pursue strategic objectives or 
exercise geopolitically motivated presence (Vold Hansen, 2024; Vold Hansen and Moe, 2024; Andreeva 
and Hønneland, 2023; Pedersen, 2021). Arctic research infrastructures have therefore become objects 
of contention between normative ideals, such as upholding capabilities for knowledge generation 
and exchange, and geopolitical objectives, such as stronger security political engagement or claims 
to territory.

The contemporary Arctic information environment is also insecure. Russia has been actively using 
information operations for years to influence Norwegian policymaking (Spansvoll, 2023) or to 
discredit NATO and allied Arctic engagement (Eggen, 2024; Landriault and Renaud, 2024). For China, 
strategic communications are central to its Arctic policymaking and regional presence (Lackenbauer 
and Lajeunesse, 2023). The ‘spy balloon’ and ‘spy buoy’ incidents underlined the fragility of Arctic 
information security by highlighting potential grey zones susceptible to targeted operations or hybrid 
influence. When four Chinese objects used for high-altitude atmospheric monitoring drifted into the 
North American security space, it caused major debate on US–Canadian cooperation for appropriate 
policy measures (Rigby, 2023). The objects were shot down by US military aircraft in US and Canadian 
airspace and were quickly denounced as malign surveillance technology. China responded by stating 
the technology was used for civilian weather monitoring and only drifted off from its assigned course 
(BBC News, 2023). 

Similarly, Chinese maritime technology with both civilian and military research capabilities has been 
found in Canadian territorial waters. These ‘spy buoys’ spurred debate on the limits of scientific 
cooperation with China or the security of scientific activity in maritime areas (Fraser, 2023). Such 
material objects, regardless of how or for what purposes they are used, highlight a policy-relevant 
relationship between science and security that calls for attention to its social, material and territorial 
dimensions.

Security considerations have also been historically tied to scientific activity and research practices 
in the Arctic where early European expeditions, often led or funded by navies, served cartographic 
and ethnographic objectives. Military funding and support have also been central to scientific 
progress more broadly, as exhibited in the development of oceanography (Oreskes, 2023) or in the 
management biological weapons programs (Guillemin, 2006). 

Security considerations are also present in governing research activities. Export control measures or 
initiatives to strengthen knowledge security carry significant implications for research communities 
as they might curtail academic exchange or knowledge diffusion (Stalenhoef, Kanetake and van der 
Wende, 2022). New insight and innovation resulting from research open avenues for development, 
but can also be seen as spaces for malign activities and emerging security threats (Brummer, 
2022). For applied innovation where new knowledge is used for technological, material or digital 
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development across different sectors, be it civilian or military related, knowledge becomes a 
commodity with associated value and risk. 

Discussing interlinkages between science and security also directs to a more nuanced debate on 
the philosophy of science; how to define science, knowledge, research and associated concepts? 
What does it mean to conduct research or to be scientific, and how do these meanings relate to 
political objectives, such as achieving security? Established interdisciplinary scholarship in Science 
and Technology Studies (STS), Sociology and Political Science has long dealt with technopolitics 
(Jasanoff and Kim, 2009; Kurban, Peña-López and Haberer, 2017), agency of non-human objects 
(Latour, 2005), technoscience (Haraway, 1997) and socio-material relations (Star, 1999) related to 
knowledge-production. 

In Arctic-related contexts, technopolitics has been used to examine China’s maritime politics at the 
International Maritime Organization (Eiterjord, 2020), and ice has been examined as a non-human 
actor in climate change debates (Bjørst, 2010). Science has been shown to carry implications on 
socio-political region-building (Väätänen, 2022), and technoscience, in line with Haraway’s critical 
application, has been used to discuss the (geo-)politics of extractive economic activity (Avango, 
Hacquebord and Wråkberg, 2014). Sociomateriality, where the material and social interact, is 
central to the Arctic and allows for empirical investigation into the materially embedded or ‘nested’ 
(Parmiggiani and Monteiro, 2015) discourses and practices around scientific and political activity.

Arctic assemblages
Assemblage theory (AT) could further contribute to existing scholarship by bringing an ontological 
and epistemological position that recognizes Arctic science and security as interwoven sociomaterial 
processes in dynamic territorial settings. Originally developed in the work of Gilles Deleuze and Félix 
Guattari (1987) and later detailed by Manuel DeLanda (2006, 2016), AT provides a philosophical 
framework to examine dynamic relational concepts and beings, such as organisations, networks, 
cities or nations. AT therefore allows a relational definition for science and security bound to their 
respective processes of sociomaterial and spatial ordering. In the Arctic, social practices such 
as environmental monitoring or security discourse, material objects such as infrastructures or 
technologies, and territory such as geographic space and place, can be identified as components of 
assemblamatic ordering.

Both Arctic science and Arctic security can be understood as assemblages. Assemblages can also 
emerge within and among other assemblages, calling attention to the different levels (micro, macro, 
meso and meta) and scales (local, regional, global) of assembling or assemblamatic ordering. The 
geographical Arctic, territories north of the Arctic Circle at around 66°34’ N, can be divided into 
distinct subregions where security interests might differ even between allies (Gricius, 2024) or where 
accessibility, both physical and digital, differs due to varying levels of infrastructural or technological 
diffusion (Tingstad, 2024). It is critical to acknowledge such differences as they contribute to a 
heterogeneity of governance demands, opportunities and trajectories (Tingstad, Van Abel, Bennett 
et al., 2024), and as such, carry implications for assemblamatic ordering. Identifying and analysing 
Arctic assemblages will require conceptual clarity on the levels and scales of ordering; the spatial and 
contextual dimensions according to which such ordering takes place. AT should nonetheless be seen 
as a particularly fitting lens, as the Arctic regions experience various anthropogenic and ecological 
influences that impact social and material development in particular geographical environments.
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Security assemblages have been researched in the context of security privatisation and private 
sector involvement (Abrahamsen and Williams, 2011), security governance beyond state-centricity 
(Schouten, 2014) or more recently, in terms of security expertise and the production of security 
knowledge (Lopez-Lucia and de Almagro, 2023). In an Arctic context, Goes (2019) has examined 
security in the Murmansk region, analysing material, social and territorial aspects transcending state 
boundaries, and Depledge (2013) has looked at the various actors assembling a British Arctic. Tuitjer 
(2020) has applied an assemblage theoretical approach to ethnographic literature to examine the 
human and non-human dimensions of climate change caused displacement in the Arctic. However, 
detailed assemblamatic examinations of “Arctic security” – not least from a science- or knowledge-
oriented perspective – are still lacking. 

Some literature is available on scientific assemblages or conceptualising science as an assemblage, 
although Deleuze and Guattari as well as DeLanda have already discussed the assemblamatic 
characteristics of scientific practice in considerable detail. The role of mountaineers in building 
biology-related knowledge has been examined by Dentant et al. (2021), while Sellar (2009) has shown 
that new insight on agency and action can be reviewed when occupational science is approached 
through assemblage theory. Bruno Latour has been concerned with knowledge-building and the 
construction of truth in science and in doing so contributed to the development of a sociology of 
science (Luckhurst, 2006). Some researchers have treated actor-network and assemblage theories as 
mutually complementing approaches to empirical study, although differences persist (Müller, 2015). 

In a useful critique of AT, Buchanan (2015) has argued that rather than a methodologically sound 
framework, AT only offers a descriptive lens into discussing the qualities of the studied object. To 
date, however, it seems that only a limited number of social research has applied or examined AT in 
ways that would further contribute to its conceptual and methodological development. Attempts at 
clarifying the concept of assemblage has been made (see e.g. Nail, 2017), but methodological review 
remains limited (see e.g. Yu, 2013). 

Considering that actor-network theory (and ANT-inspired research) has been used extensively in 
studying Arctic and climate processes (e.g. Avango, Nilsson and Roberts, 2013; Blok, 2013; Kürner 
et al., 2015; Väätänen and Zimmerbauer, 2019), exploring the Arctic science-security nexus through 
relevant assemblamatic approaches could provide new theoretical and methodological insight 
in relevant empirical contexts. Applying AT to Arctic studies will also allow for broader theoretical 
and conceptual debate in International Relations scholarship as the Arctic today represents many 
of transboundary and multidimensional challenges widespread across the globe; climate change, 
technological competition and geopolitical concerns.

Recognising that the spatial configuration of the Arctic can be divided into oceanic, terrestrial and 
atmospheric, it becomes essential to identify the empirical contexts or sites in which social, material 
and territorial components can be examined. Geographically, the Arctic is an ocean surrounded 
by airspace and territories of sovereign states north of the Arctic Circle. Furthermore, an additional 
cryospheric dimension needs to be accounted for. The social, political and economic fabric – 
including both scientific and security activities – of the Arctic is largely defined by the existence and 
contemporary disappearance of ice. 
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AT, as a process-oriented heuristic, is relevant particularly in the Arctic (and other polar regions) due 
to the dynamism of the region’s assembling components, such as ice. Empirically, the framework 
can be applied to investigate a variety of cases: ships and operational presence in the maritime 
space, ground-based infrastructures, airborne technologies in the atmospheric space, or cryospheric 
equipment. As such empirical sites are present elsewhere as well, developing AT will likely enable 
further research in other geographical and spatial contexts, such as the deep sea, geological sites or 
outer space.

Conclusions
Established scholarship in between STS, Political Science and Sociology has discussed human 
and non-human elements, geography and sociomateriality through various conceptual and 
methodological frameworks. The intersection of these fields remains particularly relevant in 
the Arctic where material, human and natural elements intersect and need to be appropriately 
considered in policymaking. This discussion article has highlighted the importance of examining 
scientific and security concerns in the Arctic as mutually entangled rather than opposing or mutually 
exclusive issues. As such, it suggests that developing relevant scientific or security policies might not 
be an either-or question, where policy actors would be required to assign preference to one over the 
other. Rather both science and security should be understood as partly complementary and partly 
contradictory components of assemblage. 

Introducing an assemblamatic perspective to the Arctic science-security nexus will allow the 
development of new conceptual and practical tools for policymaking. As contemporary Arctic 
politics is marked by Russia’s war in Ukraine and the increasingly contentious relations between 
the US and China, infrastructure-related incidents have ignited debate on dual-use capabilities 
and cast shadows on research cooperation. Examining the science-security nexus as an entangled 
assemblage will allow experts, academics and policy professionals to better understand the interplay 
between normative ideals and geopolitical objectives ingrained in Arctic politics and embedded in 
the region’s knowledge-building infrastructure. 
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