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Abstract: The Arctic is a remote region that has become increasingly globalised yet remains ex-

tremely vulnerable to many risks. The COVID-19 pandemic presented new challenges to the region. 

Using the Search, Appraisal, Synthesis and Analysis (SALSA) approach to conduct a meta-synthesis 

of the academic and grey literature on the impacts of the pandemic, an assessment is conducted of 

the types of risks that have been presented by the COVID-19 pandemic, the scales, and the national 

response strategies for mitigating the risks.  Two case studies are explored, Iceland and Greenland, 

island nations that exemplify the extremes of the Arctic and reliance on tourism, a sector that was 

nearly entirely suspended by the pandemic. An evaluative matrix is employed which combines five 

different scales of risk – nano, micro, meso, macro and cosmic – with a sustainability categorisation 

of impacts. The risks of the pandemic cut across the respective scale and categories, with the poten-

tial for macro-scale events (systemic risk) to unfold linked to economic spillover effects driven by 

the curtailment of tourism and various supply chain delays. Both Iceland and Greenland have ex-

emplified risk mitigation strategies which prioritise health over wealth, very strictly in the case of 

the latter. Strict border controls and domestic restrictions have enabled Iceland and Greenland to 

have much lower case and death numbers than most nations. In addition, Iceland has led the way, 

globally, in terms of testing and accumulating scientific knowledge concerning the genetic sequenc-

ing of the virus. The academic contribution of the paper concerns its broadening of understanding 

concerning systemic risk, which extends beyond financial implications to includes sustainability 

dimensions. For policymakers and practitioners, the paper highlights successful risk mitigation and 

science-based measures that will be useful for any nation tackling a future pandemic, regardless of 

whether they are island states, Arctic nations or another country.  
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1. Introduction 

Arctic communities are often remote, resource dependent and based upon a mixture 

of monetary, mixed and non-monetary economies [1, 2]. They rely on complex socio-eco-

logical systems [2, 3], which are especially vulnerable to risk, lacking resilience and adap-

tive management capacity [4, 5]. These risks occur across various scales and are multifar-

ious, including but not limited to climate change [6, 7, 8] and severe weather events [9], 

the potential spread of infectious diseases [10], lack of economic diversity and insufficient 

access to human capital [11], and the potential for environmental accidents to severely 

degrade the resources on which communities depend [12, 13].  

In 2020, a new risk presented itself, not just to the Arctic but the whole world – the 

COVID-19 pandemic. Increasingly globalised, the Arctic is no longer a distinct region in 

the north, a separate sphere divorced from people living in more southerly latitudes. 

Tourists come and go, labour is highly mobile, and supplies of food and goods are shipped 
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to Arctic ports daily. The World Economic Forum (2020) highlighted a series of economic 

risks of global concern due to COVID-19, including prolonged recession; surge in bank-

ruptcies; failure of whole sectors to recover; high levels of structural unemployment, es-

pecially among young people and women; tighter restrictions on cross-border flows of 

people; weakening fiscal positions of national economies; and protracted disruption of 

global supply chains [14]. These are all likely to be applicable to Arctic states, however, 

the incidence of risk in the Arctic is often of greater degree than the rest of the world due 

to special vulnerabilities linked to nature and resource reliance, remote locations with 

tightly woven communities and people-reliant economies [1, 13, 15].  

Arctic island states exemplify the sustainability challenges specific to the region. This 

paper aims to evaluate the type, character and extent of the risks pertaining to the COVID-

19 pandemic. The analysis involves two case studies which exemplify remoteness and 

resource dependency: Iceland and Greenland. Three research questions (RQ) are ex-

plored, which are as follows: 

 

1. What are the various risks that have been presented by the COVID-19 pandemic in 

the case studies?  

2. What scales of risk relate to the aspects identified in RQ1?  

3. What have been the national response strategies to the pandemic in the Arctic and 

how effective have these been at mitigating the risks?  

 

The nano-micro-meso-macro-cosmic framework used in Jóhannsdóttir and Cook 

(2019) [12] is applied to determine the types and scales of risk confronted by Iceland and 

Greenland during the COVID-19 pandemic to date, and the potential for a systemic risk 

event to unfold covering multiple dimensions. The potential for a systemic risk event has 

already been discussed in the academic literature with respect to COVID-19, however, as 

per the World Economic Forum’s assessment, such studies tend to focus overwhelmingly 

on the economic implications of the pandemic [16, 17, 18]. A narrow evaluative focus on 

systemic risk has also been reported in other literature [12, 13 19]. In this paper, in order 

to understand the broader aspects of systemic risk events and their potential to undermine 

human well-being [20], risks are further categorised according to the dimension of sus-

tainability to which they relate: economic, business, environmental and socio-cultural. In 

addition, the framework considers whether the risk aspect has any policy-related conse-

quences. These are essential to answering the second and third research questions, gaining 

understanding of the links between risks, implications, policy responses and the extent 

that the problem has been mitigated.  

This paper is structured as follows. Section 2 provides background information, in-

cluding a brief overview of COVID-19, and introduction to types of risk and scales of risk. 

Section 3 details the method of analysis that were applied in this study. Section 4 provides 

a combined results and discussion, outlining the types of risk observed in Iceland and 

Greenland, the scales of risk, the success of mitigation measures, and the extent to which 

these can be generalized to other locations around the world. A matrix is presented of 

scales of risk deriving from COVID-19 versus sustainability impacts, which constitutes 

the main theoretical contribution of the paper in response to RQ2. 

 

2. COVID-19 background and overview of risk and scales of risk 

2.1. The COVID-19 pandemic 

COVID-19 constitutes the first global pandemic in more than 100 years [14]. At the 

time of conducting this research, there have been more than 170 million cases diagnosed 

worldwide and just over 3.5 million deaths ascribed to the virus [21]. These figures are 

almost certainly underestimates given that there is chronic undertesting around the 

world. Cases have been reported in almost every country in the world, and even on Ant-

arctica [22] and Mount Everest [23]. Although the effects are ongoing, within two months 
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of the pandemic being announced populations in 120 countries had been subjected to lock-

downs to control the virus, with the aim of ensuring that healthcare services were not 

overwhelmed [14]. The full extent of the economic impacts is not yet known, but it is esti-

mated that 500 million additional people are at risk of being placed into poverty [24].  

2.2. Risk and systemic risk 

A ‘risk’ can be defined in many ways. For the purposes of this paper, we will use the 

definition set out by the Intergovernmental Panel on Climate Change, which describes the 

concept as the “potential for adverse consequences from a hazard for human and natural systems, 

resulting from the interactions between the hazard and the vulnerability and exposure of the af-

fected system” [25, p.33]. This definition is especially apt in the context of the COVID-19 

pandemic, given its acknowledgement of a hazard presenting systemic consequences and 

potentially multiple consequences for human well-being.  

Definitions of systemic risk also abound in the literature. There are those that focus 

very heavily on triggers or tripping points, from which there are likely to be a cascade of 

negative economic implications. Schwarcz referred to the potential for “a chain of bad eco-

nomic consequences” and “significant losses to financial institutions or substantial financial-mar-

ket price volatility” [26, p.198]. Certainly, the definition of [26] accords well with the sud-

denness of the COVID-19 outbreak and the economic impacts of its devastating spread 

around the globe. However, it has limited applicability to understanding the full and di-

verse implications of the COVID-19 pandemic, focusing on risks to financial systems as 

opposed to risks within a broader system. There thus needs to be a recognition of the 

endogenous effects of the COVID-19 pandemic.   

The endogenous characteristics of systemic risk ensure that feedback loops between 

systems and portfolios should be considered, since market and institutional system risk is 

not inseparable [27, 28]. It is because of interlinkages between and across systems that 

systemic risk presents the potential for entire breakdown of systems rather than individ-

ual parts or components, leading to widespread consequences [29, 30]. As has been stated, 

many of these effects will be economic [14, 16, 17, 18, 26], however, a purely economic 

analysis underrepresents the multidimensional ramifications of a global shock such as the 

COVID-19 pandemic. Evaluations of systemic risk focused only on economic perturba-

tions may constitute too limited a depiction, and there is thus a need to consider connected 

impacts, including environmental, social, financial, and technological aspects [27, 28].   

There is evidence that systemic risk events are relatively common, albeit most occur 

on a spatial scale that is smaller than the global incidence of the COVID-19 pandemic. 

There are an array of examples involving failures of socio-technological systems, which 

have had multiple sustainability implications not limited to the undermining of economic 

prosperity [30]. These include the Piper Alpha disaster in 1988, the Northeast Blackout in 

the parts of the Northeastern and Midwestern United States and the Canadian province 

of Ontario in 2003, the space shuttle disaster in 2003, the BP Deepwater Horizon oil spill 

in 2010, and the Volkswagen Emissions Scandal in 2016. The literature also includes a 

comprehensive, case-study based analysis of the potential systemic risk implications of oil 

spills in the Arctic [12], and a similar study focused on cruise ship incidents in this region 

[13]. 

2.3. Scales of risk 

This study relies upon the pyramidic scales of risk depicted by [31]. This scale has 

five tiers ranging from the nano to the cosmic level, as illustrated in Figure 1, with each of 

these briefly explained in Table 1. These have been used in previous evaluations of sys-

temic risk in an Arctic context [12, 13]. The explanations in Table 1 are sourced from con-

ceptual descriptions in [12, 13, 31].  
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Figure 1. Business model transformation scaling process.  

      

 

Table 1. Explanation of scaling progression.  

 

The report of the WEF (2020) concluded that the COVID-19 pandemic had led to a 

series of interlinked manifestations. These were characterised as economic shifts; sustain-

ability setbacks; technology dependence; and societal anxieties [14]. This study applies a 

similar categorisation but recognises that ‘sustainability setbacks’ is a broad delineation 

requiring more nuanced analysis that goes beyond the classical three pillars of sustaina-

bility: economic, environmental and socio-cultural.  

The breadth of the impacts described in the WEF (2020) report went far beyond the 

nano, micro and meso level of risks, and were demonstrative of a systemic risk event. 

Some may argue that the COVID-19 pandemic constitutes a cosmic level event, however, 

it is arguable whether it presents an existential threat of the same scope as the severest 

effects of climate change, and vaccination programmes are a form of mitigation. Impacts 

such as rising sea levels, wildfires and devastating droughts cannot be mitigated for 

through preventative event, demanding adaptation and in some cases the entire reloca-

tion of communities. Livelihoods and sustainability of communities and regions is per-

manently compromised in a cosmic level event.  

    

 

 

  

Description of risk Scale of risk Explanation 

Career Nano Risk to individuals, including investors, that focus on 

maintaining business-as-usual. 

Enterprise Micro Risk to commercial enterprises.  

Portfolio Meso Risk to investment portfolios. 

Systemic Macro A combination of linked market, investment and 

institutional failures, with sustainability ramifications.  

Existential Cosmic Wicked problems that present an existential risk, such as 

climate change or droughts.  
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3. Case studies, materials and methods 

3.1. Selection of case studies and their COVID-19 history 

The two case studies of Iceland and Greenland were selected for analysis in this pa-

per. This is because their island status exemplified the challenges and risks specific to 

many Arctic nations – low and remote populations (circa 368,000 in Iceland and 56,000 in 

Greenland), a reliance on natural resources for livelihoods, economic monotony close-

knitted communities, and limited critical response capacity in the case of crises such as 

pandemics, in particular outside of the capital cities of Reykjavík and Nuuk. 

Iceland experienced its first case of the COVID-19 pandemic in Reykjavík at the end 

of February 2020. By 30th May 2021, the total number of cases in Iceland was 6,576, of 

which 6,505 had recovered and 30 deaths had occurred [32]. Although these numbers are 

very small in terms of the global total, the infection rate per inhabitant has at times been 

one of the highest in the world [33]. Since this time, in terms of transmission prevention 

and borders controls, the Icelandic approach has consistently focused on (a) home-based 

quarantine for inhabitants, very high levels of polymerase chain reaction (PCR) testing 

and tracing, various limitations on the size and type of public gatherings (including clo-

sure of swimming pools, gyms, schools, entertainment venues and many business related 

to the tourism sector), and widespread mandatory use of sanitiser and mask wearing in 

buildings accessed by the public; and (b) strict double testing of visitors and returning 

residents to Iceland, with a five to six days quarantine in between [34, 35]. The latter meas-

ure has recently been adapted so that tourists with an approved certificate of vaccination 

are allowed into Iceland following one negative COVID-19 test on arrival and a maximum 

of a one-day quarantine, whilst non-vaccinated tourists must be tested twice and quaran-

tine for five days in a pre-determined hotel, or in other places if accepted by the authorities 

[36]. Such measures have largely been very successful, with the European Centre for Dis-

ease Prevention and Control frequently identifying Iceland as the only ‘green’ European 

nation in its weekly reports, which have been published since 17th December 2020 [37].  

Greenland’s first COVID-19 infection occurred in Nuuk in March 2020. On 30th May 

2021, a total of 40 cases had been experienced in Greenland, 33 of whom had recovered 

and 7 were active cases [21]. The nation is one of only a handful to have experienced cases 

and yet zero fatalities. Domestic measures have also focused heavily on gathering re-

strictions, PCR testing, tracing, home quarantining and use face masks in public spaces 

[38, 39], whilst for a time at the start of the pandemic, internal flights were greatly re-

stricted [40] and sales of alcohol in Nuuk prohibited [41]. Apart from for key workers who 

had to self-isolated for fourteen days, a strict travel ban applied from 1st January 2021 until 

3rd May 2021 [39]. At this point, the Government of Greenland permitted up to 600 travel-

lers to arrive each week provided they had a negative COVID-19 test before boarding and 

were quarantined for five days upon arrival before being retested [42]. However, a strict 

lockdown in Nuuk ensued once again at the end of May 2021 when a cluster of six new 

cases developed, linked to a construction firm [43].  

 

 

3.2. Data collection and analysis 

Data was collected from March to May 2021. The exploration of the literature was 

conducted using the Search, Appraisal, Synthesis and Analysis (SALSA) framework. This 

four-stage process has been applied recently in a variety of contexts, including literature 

reviews on Arctic and glacier ES [3, 44], the cultural ecosystem services of geothermal 

landscapes [45], and the identification of indicators of sustainable energy development 

[46].  

  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 4 June 2021                   doi:10.20944/preprints202106.0134.v1

https://doi.org/10.20944/preprints202106.0134.v1


The stages in the method were as follows: 

 

1. Search 

• Initial broad search using terms such as “impacts”, “risk”, “response”, “management” 

and “mitigation” in conjunction with “Iceland” and Greenland. Standard BOOLEAN 

search strings (i.e. AND/OR) were applied in Google and five academic databases (EB-

SCOhost, Scopus, ScienceDirect, Web of Science and Google Scholar). In addition to 

publications found using snowball technique, this resulted in a very large set of journal 

articles, news reports and analyses of 8,300 in total, many of which were not relevant 

to this study.  

• Narrowed search using combinations of initial search terms in conjunction with scale 

and sustainability terminology. The former did not use the precise scale terms, but 

rather words of association e.g. “unemployment”, “Support” and “income” for the ca-

reer risk scale. After removing duplicate studies, this resulted in a total of exactly 100 

publications and sources of relevance to this study.  

2. Appraisal 

• All publications and sources were read in entirety and their main impacts summa-

rised. These were then grouped according to whether they were general to the Arctic, 

Icelandic or Greenlandic specific impacts.   

3. Synthesis 

• Impact types and related references were further studied in order to find a connected 

whole.  

4. Analysis 

• Analysis of key outcomes, classified in accordance with the five scales of risk outlined 

in Table 1 and various sustainability-based categories, including economic, environ-

mental, social-cultural, business, ethical, health, and science / education. These catego-

ries had been partially pre-determined based on the identified risk themes in [12, 13], 

with the health, ethical, and science and education categories added.  

 

4. Results and discussion 

Table 2 presents the outcome from the SALSA processes. The specific issues are then 

synthesised in accordance with a) the impacts and risk in 4.1, and b) the scales of risk in 

4.2. Section 4.1 responds to RQ1, section 4.2 to RQ2, and section 4.3 on policy responses to 

the risks to RQ3.  
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 1 

Table 2. Categorisation of COVID-19 sustainability impacts and risks – the Arctic, Iceland and Greenland.  2 

Sustainability impact / risk Arctic general Iceland Greenland 

 Nano Micro Meso Macro Cosmic Nano Micro Meso Macro Cosmic Nano Micro Meso Macro Cosmic 

Economic 

Falling demand for energy resources 

and raw materials e.g. minerals and 

metals 

✓ ✓ ✓        ✓ ✓ ✓   

High unemployment rate ✓ ✓ ✓   ✓ ✓ ✓   ✓ ✓ ✓   

Economic contraction, reduced Gross 

Domestic Product 

✓ ✓ ✓   ✓ ✓ ✓   ✓ ✓ ✓   

Disrupted supply chains and decline 

in key exports e.g. fish 

✓ ✓ ✓ ✓  ✓ ✓ ✓ ✓  ✓ ✓ ✓ ✓  

Contraction in mining operations and 

reduction in Flyin/Flyout workers 

✓ ✓ ✓        ✓ ✓ ✓   

Loss of local incomes and tourism 

revenues e.g. linked to cruise ship 

visitors 

✓ ✓    ✓ ✓ ✓ ✓  ✓ ✓ ✓ ✓  

Declining demand for and availability 

of food and cultural products 

harvested and created by Indigenous 

Peoples  

✓ ✓ ✓ ✓       ✓ ✓ ✓ ✓  

Environmental 

Postponed research on environmental 

change 

✓   ✓       ✓   ✓  

Climate impacts exacerbating 

transmission 

✓ ✓ ✓ ✓            

Exacerbation of existing 

vulnerabilities e.g. poor hygiene, lack 

of running water etc. 

✓ ✓ ✓        ✓ ✓ ✓   

Social-cultural 
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Reduced transportation to remote 

communities 

✓ ✓ ✓ ✓  ✓     ✓ ✓ ✓ ✓  

Lack of access to or information about 

healthcare services and reduced 

provisioning of non-COVID related 

services 

✓   ✓ ✓      ✓     

Disruption to traditional indigenous 

practices and related economies 

✓ ✓ ✓ ✓       ✓ ✓ ✓ ✓  

Exacerbation of virus spread caused 

by overcrowded homes 

✓          ✓     

Difficulties in coping for immigrants 

living in the Arctic and exacerbation of 

tensions 

✓     ✓          

Increased incidence of domestic 

violence, especially towards women 

✓     ✓     ✓     

Business 

Challenges in working remotely in 

communities with poor infrastructure 

✓ ✓ ✓        ✓ ✓ ✓   

Increase cases and risks of insolvency  ✓ ✓ ✓   ✓ ✓ ✓ ✓       

Limited prospects of full recovery in 

the next two/three years in tourism 

companies 

✓ ✓ ✓   ✓ ✓ ✓   ✓ ✓ ✓   

Ethical 

Inequitable distribution of funding 

support, reducing capacity to manage 

impacts 

✓ ✓ ✓ ✓            

Health 

Exacerbation of existing suicide 

prevalence 

✓               

Increased anxiety and poor mental 

health 

✓     ✓          
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 3 

 4 

Rapid spread of the virus among 

vulnerable members of the 

community e.g. in care homes 

✓    ✓ ✓    ✓      

Fragility of healthcare systems  ✓   ✓ ✓ ✓   ✓ ✓ ✓   ✓  

Lack of focus or increased difficulty in 

tackling issues to do with hygiene, 

sanitation and drinking water 

✓ ✓ ✓        ✓ ✓ ✓   

Slowed vaccine distribution, 

prolonging the impacts of the 

pandemic and their extent 

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓  ✓ ✓ ✓ ✓  

Science / education 

Cancellation of Arctic-focused 

research projects and conferences 

✓ ✓    ✓ ✓    ✓ ✓    

Reduced public interaction and co-

production of knowledge 

✓     ✓     ✓     

Distance-learning hurdles for remote 

communities with limited 

infrastructure 

✓ ✓ ✓        ✓ ✓ ✓   

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 4 June 2021                   doi:10.20944/preprints202106.0134.v1

https://doi.org/10.20944/preprints202106.0134.v1


 

4.1. Impacts and risks 

In general, in the Arctic, there has been a huge decline in tourism activities [47], and 

Iceland is demonstrative of the negative economic impacts. Unemployment rates in Ice-

land have been at their highest levels since 2012, reaching nearly 12% in June 2020. There 

is evidence that the unemployment impact has been unequal in Iceland. An unemploy-

ment rate of 26% was reported on the Suðurnes Peninsula in January 2021, and these rates 

have at times been 5% higher among women than men [48]. Nationally, approximately 

20% of foreign individuals living in Iceland have been unemployed [49], higher than their 

14% share of the national population, and reports have found that younger people and 

immigrants are the worst hit economically by the pandemic [50]. Much of the unemploy-

ment has related to the decline in the tourism industry, with foreign visitors reducing 

from 1,986,153 in 2019 to 478,510 in 2020, a 75.9% reduction [51]. The cruise ship compo-

nent was especially hard hit, with the number of visitors reducing from 549,000 in 2019 to 

2,300 in 2020, a 99.6% decrease [51]. This has led to acknowledgement that the Icelandic 

economy was too dependent on tourism pre-pandemic, which accounted for more than 

one-fifth of its Gross Domestic Product (GDP), and that diversification is required to min-

imise the nation’s economic vulnerability to a global-scale shock [52].  

In Greenland, The Economic Council of Greenland reported significant negative im-

pacts on the tourism and transportations sectors, especially air traffic, although overall 

economic activity, as measured by GDP, was expected to be almost unchanged from 2019. 

The number of air passengers on international flights to Greenland was down 86% in Q2 

of 2020 compared to 2019 and the number of bed nights had reduced by 69% over the 

same period. Tourism revenues were projected to be down by 67-90% in 2020 [53]. Air 

Greenland experienced a deficit in the first six months of 2020 due to border closures and 

profits before tax for the whole year reduced from DKK 106.6 M in 2019 to 32.6 M in 2020, 

a decline of 69.8% [54]. Impacts on Greenlandic tourism continue to persist well into 2021, 

with expectations of no cruise ship visits in Greenland until at least July 2021 and maybe 

2022 [55]. Fly-in fly-out workers, such as Danes and other foreigners who typically work 

in Greenlandic tourism, have declined across the Arctic [56]. Moderate negative effects 

were also reported in other industries, including fisheries and fish processing, and raw 

materials and energy. These were linked to the falling prices and declining global demand 

for such commodities, which further decreases the likelihood of oil exploration in the com-

ing years. The Economic Council of Greenland stated an expectation of a decrease in ex-

port prices of up to 20% for Greenlandic fish products for the duration of the pandemic, 

depending on species and product type. If this prediction is accurate, the price decreases 

will have major implications for both resource rent tax revenues and other indirect fisher-

ies tax revenues. The 2019 Economic Council report had calculated that a 20% fall in fish 

prices would reduce public revenue directly by DKK 232 M (approximately USD 38 M), 

of which resource rent taxes would be down by DKK 113 M, income taxes by DKK 92 M 

and corporate taxes by DKK 27 M [53].  

Impacts on tourism companies have been severe in Iceland, despite financial support 

from the government. One of the major tourism gift shop chains in Iceland, Geysir, shut 

their stores in Reykjavík on the first day of February 2021 due to both operational difficul-

ties and the lack of tourists entering Iceland. In addition, the company also laid off all 

employees [57]. Elsewhere, Arctic shopping, which operates the gift stores of Lundinn, 

Óðinn, Thor and Jólahúsið in the city centre of Reykjavík, closed all of its shops in Spring 

2020 when it became clear that there was great uncertainty about the arrival of tourists 

[57]). There have also been spillover effects on many commercial operations that depend 

to some extent on revenue from tourists, including cafes, restaurants, book shops, art and 

design stores etc. A survey of operations on Laugavegur, the main shopping thoroughfare 

in Reykjavík, in October 2020 found that 39.6% of the 192 ground floor businesses were 

closed. Some of the closures were likely temporary due to strict restrictions on gatherings 

in bars and pubs at that time, but the majority were completely empty and had been for 
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some time [58]). Many companies had been mandated to close by the Icelandic Govern-

ment and even some of those that were open were operating under restricted hours.   

Supply chain disruptions have been evident linked to the export of Greenlandic and 

Icelandic fish. These were impacted quite early by the pandemic due to transportation 

restrictions (especially concerning air freight) and closures of global markets. Fresh fish 

and shellfish supply chains were severely impacted by the closure of the food service sec-

tors, such as hotels, restaurants, catering facilities and work canteens. Although Green-

landic GDP was likely to be unchanged overall, these impacts nevertheless translate into 

reduced state revenues and capacity to intervene economically to tackle the crisis [59]. 

Icelandic fish exports also stalled due to the pandemic, particularly in the first half of the 

year 2020. One company, Iceland Seafood International, reported sales in the first six 

months of 2020 of EUR 183.2 million, which were down 21% on the corresponding period 

in 2019. Normalised profits before tax were down 36% over the same period [60].  

The health-related risks of the pandemic have been severe, mainly due to the lack of 

critical care infrastructure in hospitals. The medical system is Iceland is small and fragile, 

with only one hospital in Reykjavík and another in Akureyri providing any intensive and 

inpatient care. This led to a state of emergency being declared very early in the pandemic 

in March 2020 in order to prioritise the needs of those who had tested positive for the 

virus, leading to eight-week delays in elective treatments [32]. Later, in October 2020, a 

cluster of 58 infections linked to Landakot, the University Hospital’s geriatrics department 

in Reykjavík, led to the immediate recommencement of emergency protocols [61]. The 

limited care facilities in remote parts of Iceland have been attributed as risk exacerbators 

– for example, staff shortages in care homes in the remote Westfjords following infections 

and mandatory quarantining led to a need to fly in additional workers from Reykjavík to 

cope with an unfolding crisis [62].  

Similar issues have been reported in Greenland, whereby the challenge of the remote-

ness of some communities is likely to delay the initial vaccine distribution plan by around 

two months, prolonging potential impacts [63]. In addition, an indirect effect of the pan-

demic has been increased mental turmoil and stress. A student survey was initiated to 

assess the well-being of students at the University of Akureyri, Iceland during the coro-

navirus. Of the students that had answered the survey, 85% either partially or totally 

agreed that they were experiencing anxiety because of COVID-19. More than 70% were 

experiencing symptoms of depression, and 87% voiced that they were experiencing more 

stress and that it was affecting their educational performance [64] (Arctic Council, 2020b). 

The stresses of the pandemic have also been associated with increased incidences of do-

mestic violence across the Arctic, especially towards women [65]. Examples have been 

reported in both Greenland and Iceland [66, 67]. Existing tensions in Iceland between Ice-

landers and Polish immigrants have increased, with the latter sometimes blamed for the 

spread of the virus [68].  

Environmental and social factors such as crowded housing conditions, poor hygienic 

standards and lack of running water, infrastructure deficits and lack of trained personnel 

are concerns common to many Arctic communities. Although not reported as issues in 

Iceland, in Greenland these factors underscore the existing health vulnerabilities of remote 

Arctic communities and may lead to new challenges [69]. These were reinforced in the 

early stages of the pandemic when information was not accessible to those who only spoke 

Greenlandic rather than Danish and Greenlandic. This initially stimulated insecurity 

among the population [70]. Issues concerning information and consultation in Greenland 

have also interweaved with the economic consequences of COVID-19 in Narsaq, with con-

cerns that gathering restrictions have prevented a robust and fair public hearing on a new, 

controversial and long-discussed rare earths and uranium mine [71].  

In the area of science and education, consequences of the pandemic have included 

the cancellation of research projects and both domestic and international conferences ded-

icated to environmental research [72]. In Iceland, gathering restrictions led to the cancel-

lation of the Arctic Circle Assembly, which had become the largest international forum 

for debate and discussion about Arctic issues, including the topics of climate change, 
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environmental sustainability, indigenous rights and economic development [73]. COVID-

19 concerns led to the cancellation of most U.S. ice core drilling projects on the Greenlandic 

Ice Sheet during the 2020 field season [74]. Ice cores provide a window into climate and 

human history that is invaluable in understanding the current climate change crisis. In 

March, the Danish-run international East Greenland Ice-Core Project (EastGRIP), which 

studies how ice streams may contribute to future sea-level rise, also discontinued its 2020 

season [75]. 

 

4.2. Summary of results and scales of risk 

In Iceland and Greenland, as well as the Arctic in general, multiple risks and impacts 

relating to the pandemic were identified. These cut across the sustainability dimensions 

and additional categories, although economic impacts were foremost. Issues concerning 

jobs, incomes and livelihoods, declines in key industries, such as tourism, and spillover 

effects to other components of the economy, such as the hospitality and entertainment sec-

tors, were especially prominent [50, 51, 53]. In the case of Greenland, the effects of the virus 

have been relatively minor in terms of health consequences, yet significant economically 

given the extreme remoteness of many communities and reliance on traditional cultural 

practices and foods [76]. Issues concerning the lack of diversification in the Icelandic econ-

omy have been pinpointed, following the constriction of the tourism industry, the nation’s 

main export sector [52, 77]. Both Iceland and Greenland rely heavily on export income and 

other markets have been negatively impacted via supply chain disruptions – fisheries in 

both nations, and sales of energy resources and minerals in the case of the latter [59, 60]. 

Issues concerning reduced access, isolation and association impacts on mental health and 

well-being have been reported in Greenland [66]. Infrastructure deficiencies have perhaps 

been underlying factors in business disruption and difficulties in adapting to home work-

ing in the case of Greenland [53], which has not been such a factor in Iceland due to the 

very high levels of connectivity to high-speed internet. Indirect issues have concerned the 

environment, with poor water infrastructure and sanitation a potentially exacerbator in 

Greenland [69], and the suspension of Arctic-focused fieldwork on globally and regionally 

important topics, such as climate [74].   

Most of the risks of the pandemic in Iceland and Greenland have presented impacts 

to individuals, enterprises and industries. Thus, they have been associated with the nano, 

micro and meso scales of risk. Some impacts, however, are indicative of systemic risk 

events, whereby economic impacts in one sector spillover into others.  Three main eco-

nomic risks were evident in Greenland: (1) decreased activity level due to forced lock-

down; (2) reduced capacity to get the necessary work force to Greenland, and (3) transpor-

tation difficulties affecting the delivery of goods [59]. Disrupted supply chains and tourism 

sectors placed into suspended animation have led to falling demand in the hospitality and 

entertainment industries, both in Greenland and Iceland [52, 53]. Investment in new infra-

structure projects has been largely curtailed in this period, with spillover effects for devel-

opers, contractors and architects [59]. In addition, the need for governments to borrow 

money to support tourism operators and employees via furlough schemes leads to long-

term systemic risks in terms of needing to finance these debts, implying higher tax levels 

that will potentially constrain macro-economic performance, especially private consump-

tion expenditures. In Greenland, the absence of tourists has systemic consequences for the 

livelihoods of Indigenous Peoples [78], who nowadays often adopt a mixed economy, sell-

ing traditional products to visitors in shops and markets.  

Other macro-scale impacts involved declining environmental research, particularly 

concerning the topic of climate change [73, 74, 75]. This has the capacity to delay the accu-

mulation of knowledge about the rate and potential impacts of climate change, at the same 

time as its impacts are accelerating. This has implications for individuals, businesses, en-

terprises, investors and national economies the world over, even though the Polar regions 

are where these changes are observed first and most deeply. Health-related risks also pre-

sent macro-scale, systemic risk consequences, particularly due to the potential for medical 
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services to become overwhelmed and even collapse during the pandemic [61]. This poten-

tial was a more severe risk in Greenland and Iceland than in many other nations due to a 

shortage of critical care infrastructure, which is non-existent in most parts of these nations 

[62, 79]. The inequitable distribution of funding in response to the pandemic and slowed 

distribution of the vaccine have similar, potentially negative consequences for the well-

being of individuals and the pursuit of economic recovery [64, 69]. Health-related risks 

extended beyond the macro and into the cosmic scale, presenting the possibility of exis-

tential crises. This was evidenced most prominently in Iceland via the rapid transmission 

of the virus in a care facility for geriatrics [61].  

 

4.3. Policy responses to mitigate the scale of systemic and cosmic scale risk events 

The identification of the types, categories and different scales of risk is helpful for 

understanding the reasoning behind various mitigation measures that have been adopted 

by the Icelandic and Greenlandic governments. Efforts have been undertaken in these na-

tions to minimise the likelihood of a severe macro-scale event which might morph even 

further into cosmic-scale consequences. This has particularly concerned the recognition 

that critical healthcare infrastructure is limited and often remote. An overwhelmed and 

collapsed healthcare service would lead to disastrous consequences for the well-being of 

individuals and society alike. A bustling tourism sector during this crisis would have in-

duced the greatest risk of such an event unfolding. Thus, in the case of Greenland, robust 

domestic policies have been enforced concerning restrictions on internal movement, 

whilst border policies have until recently prevented almost any international entry apart 

from for key workers. In Iceland, although restrictions on domestic movement have occa-

sionally been implemented or advised, the border policy has been stringent, including 

double testing test and quarantining.  

The Icelandic and Greenland approaches, whilst not 100% effective in terms of pre-

venting the spread of the virus by incomers, have been widely acclaimed, overall, to have 

been very effective. Iceland has been lauded for its approach to handling the virus, which 

has led the way in terms of the gathering of scientific evidence and its implementation in 

policies. Iceland has used the resources of deCODE, a private sector genetics firm located 

in Reykjavík, in tandem with the public health services to track the health of every indi-

vidual in Iceland who has tested positive for the virus and, uniquely to this nation, se-

quenced the genetic material of each viral isolate and screened more than half of the na-

tion’s population for infection [80]. This information has informed the recommendations 

of the chief epidemiologist in Iceland concerning border controls and domestic re-

strictions. Unlike in similar island countries, such as New Zealand, Iceland never fully 

closed its borders to international tourists. This was thought to be mainly due to fears that 

the nation would become bankrupt without any tourism sector, a systemic risk of consid-

erable magnitude [80].  

The Greenlandic approach to border controls has been more stringent than Iceland. 

Partly this would appear to be due to the very limited critical care infrastructure in the 

country – even in the capital of Nuuk there are only four intensive care beds [79]. How-

ever, the response of the Greenlandic government has also been to use the nation’s isola-

tion and historic resilience to its advantage, even in the weeks before the first domestic 

infection was confirmed [38, 79]. In the first months of the pandemic, all internal air trans-

portation was shut down, all citizens were advised to stay or remain at home, and no 

travel was permitted from one district to another unless a special license had been granted 

by the police or Greenland’s epidemiological commission [79]. This approach to minimis-

ing macro and cosmic scale risks became even important in the early stages of the pan-

demic when many nurses and other healthcare workers from Denmark cancelled arrange-

ments to work in Greenland [38]. Indigenous practices and resilience have been reported 

as reinforcing the effectiveness of pandemic response and maintained cultural continuity 

[76]. Messaging of oral history and the passing down of knowledge through the genera-

tions has assisted in cultivating understanding in remote Arctic communities concerning 
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the potential threats of the pandemic, which has been ballasted by the respect and esteem 

that is commonly held for local leaders. Moreover, fishing and harvesting activities in 

Greenland have continued during the pandemic, maintaining cultural integrity in the face 

of adversity, a hallmark of indigenous Arctic communities throughout history.  

Despite some unavoidable negative economic consequences, the approaches in 

Greenland and Icelandic have been to provide support to ailing individuals and busi-

nesses in order to reduce the incidence of macro-scale impacts of a systemic character. 

Three financial aid packages that were introduced in Greenland in the first months of the 

pandemic, two of which were focused on the business sector and one on employees. The 

aid packages for the business sector consisted of an emergency package and a general 

package. The emergency package targeted private companies in the hotel and restaurant 

business as well as the service industry. Potential spillover impacts in other sectors were 

addressed in the general package, including the fishing industry, building and construc-

tion, and transportation sectors. There was a requirement for companies to be domiciled 

in Greenland in order to receive aid and only companies experiencing reductions in turn-

over of at least 30% qualified. The aid package for employees addressed wage compensa-

tion in the private sector. This was a furlough scheme whereby full wages would be cov-

ered by the Greenlandic government for all employees placed into sabbatical rather than 

made redundant. It applied to companies who would otherwise have dismissed at least 

30% of employees or more than 25 employees [81].  

No lockdown was ever imposed in Iceland, which potentially mitigated the scale of 

some of the economic impacts. Nevertheless, many businesses were placed under severe 

strain and it was necessary for the national government, municipalities and credit institu-

tions to provide supportive measures to help individuals and companies survive the cri-

sis. The Iceland Chamber of Commerce provides a detailed summary of the economic aid 

that was provided at the start of the pandemic in March and April 2020 [82]. Measures 

included the extension of deadlines for taxes, temporary reliefs for tourism businesses, 

support of part-time workers of up to 75% of salary, VAT refunds, state-backed bridging 

loans for businesses, support loans for small and medium-sized enterprises, subsidies for 

closed businesses, allowing 2020 losses to be offset against 2019 tax liabilities. Further gov-

ernment investment was provided later in April concerning violence, mental health, stu-

dents and other social support. The Government of Greenland recognised the potential of 

this threat, especially towards women and in the light of the fact that it was a pre-existing 

societal problem, and temporarily banned sales of alcohol in Nuuk to try and minimise 

the potential for domestic violence [41].  

The Icelandic response also recognized the interconnectedness of economic sectors. 

It has also had a decidedly forward thinking essence, recognizing that the vulnerability of 

the nation was its overreliance on tourism, but that this sector would be crucial for gener-

ating economic recovery and avoiding the systemic and society-wide consequences of a 

national bankruptcy event akin to the national crisis of 2008. This was achieved through 

the temporary lifting of restrictions in 2020, allied to the stimulation of tourism demand 

via domestic and international marketing and tourism campaigns [77]. Similar marketing 

approaches have been adopted in 2021, albeit with more of a focus on attracting tourists 

from nations with high levels of vaccination, such as the United States [83]. This may lead 

to a faster than previously anticipated recovery for the sector. 

4.4. Island advantages in containing the likelihood of containing systemic risk 

It is easy to ascribe the very low number of COVID-19 cases and deaths in Greenland 

and Iceland purely to the nations’ island status, which reduces the complexity of border 

management. Whilst this is correct and has also been attributed to the relative success of 

other nations at various times – examples such as New Zealand, Australia and Japan – 

this is too simplistic an explanation. One recent study found that a small geographical and 

population size did not convey the island nations of Cyprus, Iceland and Malta any special 

advantages [35]. Isolation certainly assisted the Arctic states of Greenland and Iceland in 

enforcing very strict and strict border policies, respectively. These were critical to the 
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successful management of the pandemic, overall. Indeed, it was only when these were 

relaxed somewhat in Iceland during later summer 2020 that there was another sharp in-

crease in positive COVID-19 cases and domestic rules on gathering and hygiene had to be 

tightened. However, the most important facets of successful virus containment in these 

Arctic states were the adoption of a nationwide strategy which was considerate of the 

virus’ characteristics, behavior and transmission.  In Greenland, PCR testing, isolation 

(especially of the vulnerable), quarantining and restrictions on movement were critical 

factors, but were also supported by the role of leaders in remote communities in com-

municating the potential severities of the pandemic. In the case of Iceland, the conducting 

of scientific research into the virus and its rapid incorporation in mitigation policies was 

also central to its success, allied to widespread public recognition about the importance of 

following expert advice. 

4.5. Limitations of the paper 

The main challenge in conducting this research concerned the potential omission of 

impact data from Greenland, much of which is probably not reported in English but rather 

Greenlandic or Danish. Neither of the authors has any familiarity with the Greenlandic 

language and Danish is not their native tongue. It is possible that certain impacts have 

been widely reported in these languages and are severe, for example, the mental health 

effects of the pandemic or the challenges that immigrants face in coping with movement 

restrictions in remote communities in Greenland. In addition, some final economic data is 

not yet available with respect to Greenland for the year 2020, such as changes to GDP, 

unemployment, levels of bankruptcy and insolvency etc. In addition, the full economic 

impacts of the pandemic in Iceland and Greenland may only be fully appreciated in the 

aftermath of government economic aid – its withdrawal has the capacity to set in motion 

a spiral of unemployment unless conducted in tandem with the reopening of key sectors 

such as tourism.  

 

5. Conclusion 

This paper explored three research questions in the process of providing an in-depth 

exploration of the impacts and responses to the COVID-19 pandemic in Greenland and 

Iceland, two remote and isolated Arctic island nations that have nevertheless become eco-

nomically dependent on globalisation in the year prior to the virus. The nano-micro-meso-

macro-cosmic framework was a useful tool for comprehending the scales of risk and the 

identification of types and sustainability categories of risk was facilitated through the de-

velopment of an evaluative matrix for the Arctic in general, Iceland and Greenland. Our 

findings affirm that the pandemic has presented risks in Iceland and Greenland across all 

scales, including to individuals, businesses, investors and industries. In addition, several 

of the risks were potentially of the systemic and cosmic scale. These included economic 

spillover effects, both direct and indirect, from tourism to related sectors, such as trans-

portation, construction, and entertainment. Iceland has endeavoured to straddle a thin 

line between constraining entry to the nation and limiting the risks of virus transmission, 

whilst ensuring there was not a complete cessation of its tourism industry, which would 

increase the likelihood of national bankruptcy. Greenland has taken an even stricter ap-

proach in terms of limiting domestic movement and entry to the nation, however, the scale 

of the nation, remoteness of many communities and very limited intensive care facilities 

left the Government with little choice other than to pursue a ‘health over wealth’ ap-

proach.  

There are many options for future research deriving from this paper. Work should 

be carried out to quantify the economic effectiveness of the strategies of Iceland and 

Greenland in terms of limiting levels of unemployment, bankruptcy and macroeconomic 

decline, and the rapidity with which macroeconomic performance rebounds in the com-

ing years. In addition, more research should be conducted into the impacts of the virus on 

the resilience and sustainability of remote communities in Iceland and Greenland, and the 
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Arctic in general, to better understand local implications during and after the pandemic. 

This could include an exploration of the gender equity implications, since many of the 

Icelandic responses appeared, on the surface at least, to be more male orientated e.g. eco-

nomic support for infrastructure projects, the building sector etc. Finally, the lessons 

learned from the largely successful management of the virus in Iceland and Greenland 

should be integrated into future global strategies for dealing with similar or even more 

severe pandemics.  
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