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Abstract: Amid the surge in research on mobility and migration in the context of environmental
change, little research has focused on the experiences of people for whom travel is cyclical and a
part of daily, weekly, or seasonal life. For Inuit in Arctic North America, the land is the heart of
cultural and community life. Disruption to time spent on the land is reported to impact the emotional
health and well-being of individuals and communities. There is concern that environmental change
is creating barriers to safe travel, constituting a creeping disaster. We systematically review and
evaluate the literature for discussion of barriers to travel for Inuit in Arctic North America, using an
approach from the field of disaster anthropology to identify root causes of constraints to mobility. We
identify root causes of risk and barriers to time spent on the land. These emerge from historic and
contemporary colonial policy and inequality, as opposed to environmental hazards per se, impacting
people’s mobility in profound ways and enacting a form of slow violence. These results suggest a
need to understand the underlying processes and institutions that put people at risk.

Keywords: Inuit; disaster; climate change; Arctic; root causes; environmental justice; mobilities;
risk; colonialism

1. Introduction

Mobilities research addresses peoples’ movement over time and space in the context
of emerging global challenges relating to environmental and social change, justice and
security [1]. In addition to the important role of governance and institutions in enabling
and constraining the movement of people, a large amount of mobilities literature is coming
to focus on mobility in the context of climate and environmental change [2,3]. Much of
this research focuses on large scale migration [4]. However, this has been criticised for
reinforcing misleading narratives that frame climate change as the main driver of migra-
tion, and the migration itself as a security crisis of one-directional travel of people across
borders [5,6]. Some research has added nuance to this narrow approach by highlighting
populations for which mobility is restricted or prevented through structures of poverty and
precarious livelihoods [7,8], often referred to as populations “trapped in place”. There is a
significant lack of research that engages with those for whom mobility is changing in more
complex or nuanced ways, including those for whom travel is more cyclical and a part of
daily, weekly or seasonal life [9–11]. Research that exists suggest that limits to mobility
often stem from social and political factors, including governance over resources and access
to services [7,12].
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Indigenous Peoples have been excluded from many debates and narratives about
mobilities, but are increasingly bringing awareness to Indigenous perspectives on mobility,
place and belonging, as well as demanding considerations of justice within research on
mobilities [13–15]. They have pointed to the fact that climate and environmental change
are embedded in social and historical contexts [16–23] and that, for Indigenous Peoples
worldwide, relationships to land (which we acknowledge is a reductive term [24]) have
been disrupted by colonisation and colonial policy [25]. Importantly, they have highlighted
that colonialism can act as a containment strategy that limits mobility [14].

For Inuit in Arctic North America, the land is the heart of cultural and community
life [26–31]. Spending time on the land is key for livelihoods, food, culture and transport
between communities [32,33]. These activities have deep cultural and social importance
to Inuit identity and spirituality [26,34–36]. Land-based activities and relationships to the
land are also considered to be a key protective factor for physical, mental, emotional and
spiritual health [37–40]. As Sheila Watt-Cloutier writes [31], the land is a place for “learning
and absorbing all the essential skills, aptitudes and attitudes required to survive and thrive
on the land when their own time to be autonomous comes. In so many ways, the land
never fails to invigorate and teach. Family and communal bonds are restored, and our
spirits uplifted. We become healthier in mind and body, nourished by the country food the
land and sea provides”.

Given the importance of being out on the land for Inuit, disruption to time spent on
the land has been reported to impact the mental and emotional health of individuals and
communities [26,41,42]. Additionally, challenging travel conditions may be associated with
increased stress, anxiety, and risk of accidental injury [43–45]. Understanding what environ-
mental conditions are safe to travel in and how to act in unexpected conditions is a key aspect
of Inuit Knowledge (also called Inuit Qaujimajatuqangit or IQ in Nunavut) [34,35,46,47].
Inuit relationships to land require flexibility in the face of constant change and dynamic
uncertainty in the Arctic, and Inuit Knowledge provides this [47–50]. Inuit Knowledge is
experiential and evolving, and in part comprises intergenerational land-based skills and
a deep familiarity with the land and methods of safe travel and hunting [47,51–54]. For
Inuit, residential schooling, forced sedentarization, relocations and intergenerational trauma
impact mobilities on the land in ongoing ways [14,34,40,55,56]. Inuit have also experi-
enced rapid social and economic change [53] and face large disparities in health outcomes
compared to non-Indigenous Canadians, rooted in colonialism [37,57–59]. The reality of
decision-making about travel on the land is, therefore, much more complex than simply
being about the weather or ice conditions [60,61]. Disruption to this mobility could be
considered to constitute a slow-onset disaster, involving creeping processes of loss, with
impacts on physical, mental and spiritual health that sometimes go “under the radar” of
governmental monitoring and disaster risk reduction processes [62,63].

Mobilities research in Arctic North America has focused both on communities under-
going processes of planned relocation [64–67], and the daily, weekly and seasonal patterns
of Inuit travel on the land [68]. These have both been addressed, in part, by literature
that focuses on the social impacts of climate change [45,69]. A number of studies have
critiqued this body of literature for centring climate change at the expense of attending
to colonial legacies [18,70]. Others suggest that there are many more important concerns
to Inuit than climate change [61]. Through these critiques, more nuanced understandings
of mobilities are emerging, though none of this critical and essential research has used
empirical approaches to identify the direct and root causes of limits to mobility, and all
have focused on only one country or location. Additionally, as many critiques have focused
specifically on what is referred to as “the human dimensions of climate change” literature,
none have systematically reviewed all literature that discusses barriers to travel (whether
through the lens of climate change or not), synthesising findings across both Arctic Canada
and Alaska.

Here, therefore, we set out to identify the direct and root causes of limits to mobility
for Inuit in Arctic North America. To do this, we systematically review and evaluate
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literature discussing barriers to travel for Inuit across Arctic North America and, drawing
from disaster studies, use a root cause analysis framework and causation coding to create
a causal flow diagram and identify key themes of relevance across the region. In our
research, we do not assume an increase in accidents or disaster, or a statistical decrease in
mobility per se, as this data is likely to be complex and heterogenous across Arctic North
America. However, we are responsive to reports of perceived change and concern among
Inuit [42,71] and set out to ask what the barriers to mobility and travel are in this context of
uncertainty. Given this, when we refer to disaster in this context, we are referring to the
phenomenon of constrained travel on the land, including barriers to travel on the land,
perceived decreased safety on the land and the physical and emotional impacts of both of
these on emotional, spiritual and social health.

2. Materials and Methods
2.1. Research Approach: Disasters and Root Cause Analysis

For some time, disaster scholars have argued that disasters are the result of societal pro-
cesses that create and perpetuate risk, and are therefore never “natural” phenomena [72–77].
Disaster risk reduction, therefore, requires an understanding of the ways in which disaster
risk is socially produced [78]. Globally, legacies and ongoing processes of colonization,
globalisation, racialization, capitalism, industrialisation and destructive land management
practices have created increasing inequities on multiple scales [24]. These processes produce
risk, unevenly, along lines of race, gender, disability, Indigeneity, age and many other social
categories [76,79,80]. This makes it clear that people are put at risk by the political and social
structures of the societies in which they live, as opposed to by physical hazards [81,82]. It
therefore follows that disaster risk reduction that fully attends to the social construction of
disaster risk is essentially an issue of sustainable development [83–85].

For the same reasons, climate change can be framed as a crisis of development [23,86,87].
Climate change will likely have diverse impacts on hazards, depending on the type of hazard
and scale, including an increase in frequency and intensity of certain hazards [83,88,89].
This includes both rapid onset hazards (such as floods and hurricanes), as well as creeping,
slow hazards, which may be characterised by the slow shifting of ecological baselines such
as sea level rise, erosion, ice melt and ecological change [77,90,91]. Given this, adaptation in
the context of climate change should arguably be seen as a form of disaster risk reduction,
nested within a sustainable development agenda [84,92,93].

Regardless of this push for more nuanced language that reveals the social construction
of risk, the use of the term “natural disaster” (including in the context of climate change),
along with technocratic approaches to disaster risk reduction and climate adaptation, still
abound [94,95]. This can create discourses that depoliticise and externalise the threat of
climate change and ignore how society constructs (and therefore has the power to reduce)
risk [96,97]. This discourse implies that disaster is purely situated in the environment or
climate [98]. As a result, it overlooks the need to fix aspects of society to reduce disaster
risk, and instead implies technocratic solutions which do not tackle the societal status quo
that puts people at risk [83]. In this way, climate change can act as a scapegoat for powerful
actors to avoid responsibility for acting on the structural roots of risk [83,99,100], potentially
recreating, perpetuating and worsening risk and inequality [101,102]. What’s more, these
structural processes are oppressive in themselves as a form of structural violence, and
there is an imperative to attend to these as social and environmental injustices even in the
absence of a climate-influenced hazard [91,103].

A “root cause analysis” approach [104,105] seeks to identify underlying processes
that produce disaster risk in people’s lives, based upon the understanding that socially
constructed root causes (deeper processes such as colonial legacies, marginalisation and
national policy) can create more direct risk drivers, which in turn create the unsafe con-
ditions that lead to disaster risk [104]. The Forensic Investigations of Disasters (FORIN)
conceptual framework [106] lays out an agenda for disaster research that focuses on root
causes, approaches research with an understanding of the historical construction of dis-
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aster and brings in considerations of political ecology to the study of disasters [105,107].
Research objectives include the application of diverse, transdisciplinary and participatory
approaches to the identification of principle causes of disaster risk and ways in which
they can be reduced [106]. These will then inform the policy objectives, which include the
broadening of the scope of disaster risk reduction measures and the institutions involved,
and increased awareness that disasters are not “natural” and have diverse local manifesta-
tions [106]. Additionally, FORIN’s equity objectives seek to highlight how conventional
‘development’ can create disaster risk and that disaster risk reduction can be incorporated
into all economic and social development planning in all countries [106].

Suggested methodological approaches for such work include: (i) retrospective lon-
gitudinal analysis of the temporal development of disaster processes, (ii) future disaster
scenario building, (iii) comparative analysis of disaster cases across different social contexts
and (iv) meta-analysis of available literature to identify consistent findings across diverse
studies in disaster contexts [106]. It is this last approach which we apply in the current
study, taking the first step in the use of disaster root cause analysis in an Indigenous Arctic
context where it has not been significantly drawn upon previously.

Inuit in Arctic North America have experienced long histories of colonisation, includ-
ing forced sedentarization, residential schooling, engagement in capitalist economies and
cultural assimilation [11,108,109]. As these are well understood to be root causes of risk
in broader contexts [14,105,110,111], these warrant examination as potential root causes
of risk in the specific context of travel on the land in Arctic North America. Of particular
pertinence here are the ways in which colonisation constrains mobility, movement and
flexibility associated with ways of life and with peoples’ ability to flexibly adapt to dynamic
environments [52,96,110,112–116].

Furthermore, it has been increasingly argued that disasters should be studied through
an intersectional lens [117–122], which highlights the multiple, intersecting and intercon-
nected oppressions and power relations within society and how they result in unique
individual experiences day to day [123–125]. As human societies and their environments
can be considered “fundamentally inseparable” [107] (p. 19), the impacts of these inter-
secting oppressions manifest in impacts to human relationships with the environment. As
Sultana [126] explains: “Gender related subjectivities are negotiated and embodied through
social processes and ecological practices while intersecting with other subject positions,
such as class, race, age or caste” (p. 633). The experiences of colonization, for Indigenous
Peoples in North America, are therefore characterised by intersecting layers of oppression,
including Indigeneity and gender [118,120]. Research has often portrayed Indigenous
Peoples as homogenous entities [121], but there is evidence that experiences in the context
of disasters and environmental change are diverse and require attention [120,127]. For
Inuit, power differences along lines of age, gender and other social categories create multi-
ple experiences and situated knowledges [128,129]. Equally, the complexities and power
relations within communities are unlikely to be clear to outsider researchers, nor will they
necessarily mirror Western literature surrounding “community” [130,131].

2.2. Objectives: Untangling the Root Causes of Disaster on the Land and Sea Ice in Arctic
North America

This context of shifting safeties on the land, decreased access to land and the subse-
quent loss of life and ways of life is characteristic of a slow-onset disaster [34,62,91,132,133].
As root causes of disaster are embedded in the histories of human actions, all disasters
evolve over large temporal time frames [62,105,134]. However, slow-onset disasters are
those which cannot be artificially reduced (by media reports, for example) to discrete
events, and which manifest in more gradual and creeping ways [135]. Examples of these
include drought, famine and environmental pollution and degradation. Due to the polit-
ical nature of the ways in which disasters are defined [136–138], and the relative lack of
research in slow-onset disaster contexts [139], slow-onset disasters and intangible losses
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can go unaccounted for and unattended to by states, meaning that communities are unsup-
ported [62,90,140,141].

We employ a root cause analysis, and to do so we systematically and comprehensively
review the published and grey literature for discussion of: (i) direct causes of increased
risk of accidental injury and death while on the land, (ii) direct barriers to spending
time on the land, given that this has been identified as a threat to mental and spiritual
well-being and (iii) the root causes of these direct drivers. We systematically identified
and reviewed the peer-reviewed and grey literature that discussed Inuit travel on land,
factors that affect mobility and risk during land-based activities and drivers of risk on the
land. This comprised searches using Scopus, Web of Science and Google Scholar using
the search terms in Table 1, and screening results for factors affecting opportunities for
Inuit to travel, and to travel safely, on the land in Arctic North America. We included
grey literature so that important perspectives from beyond academia (including those
of Indigenous organisations) were incorporated. Additionally, we carried out a manual
search of articles by authors working in social research in Arctic North America and the
snowballing of references from included articles. Included studies underwent extraction of
descriptions of factors affecting the ability to travel safely, including both direct factors and
more distal broader processes that were described to impact land travel (root causes), as
well as descriptions of specific events of risk or accidents on the land, or periods of time
when travel was prevented. This research began by taking an approach that looked for
research relating to all Arctic North American Peoples, but heterogeneity of history and
experience between Peoples led us to focus specifically on an Inuit context later in the
research process.

Table 1. Databases and search terms used to search for peer-reviewed and grey literature.

Database Search Terms Date

Scopus

TITLE-ABS-KEY (Arctic AND (Canada OR Alaska
OR Nunatsiavut OR Nunavut OR Nunavik OR

Inuvialuit) AND (Inuit OR Inuk OR Indigenous OR
Aleut OR Yupik OR Iñupiat OR “Gwich’in” OR Innu
OR Dene OR Tlingit) AND (travel OR trail OR land))

January 2021

Web of Science

TS = (Arctic AND (Canada OR Alaska OR
Nunatsiavut OR Nunavut OR Nunavik OR

Inuvialuit) AND (Inuit OR Inuk OR Indigenous OR
Aleut OR Yupik OR Iñupiat OR “Gwich’in” OR Innu
OR Dene OR Tlingit) AND (travel OR trail OR land))

January 2021

Extracted information was analysed in two ways. The causal analysis [106] included
the use of causation coding [142] to create a detailed causal chain diagram [143] and,
throughout this process, a mix of inductive and deductive thematic analysis was used to
identify narrative themes that were common across regions and then arose in a significant
number of documents that we analysed.

This process was supported by snowballing from the reviewed literature to identify
further detail on the “root causes” identified. Such root causes often develop over significant
periods of time [137], and it is therefore important to understand pre-disaster conditions
and the “normal” order of things to uncover the “policies, prejudices and actions that
comprise the disaster conundrum” [72,106] (p. 18). Thus, this requires some degree of
focus on the political ecology of the history of the context of interest, which highlights the
function of ongoing social orders in the creation of risk [107,144]. It is important, however,
to also study the ways in which these processes occur in the present, in order to avoid
relegating these risk-shaping processes to history, and to be prepared to “study up” the
present-day institutions through analyses of power [145,146].
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3. Results

145 documents were included in the analysis (Tables 2 and S1). We undertook an
iterative process of qualitative causal analysis, which involved first coding for any mention
of direct barriers or facilitators of travel or causes of unsafe travel, then re-coding for
descriptions of the causes of these direct barriers and so on, iteratively building a causal
pathway in reverse. Each causal step was documented with an arrow in the process of
building an initial causal loop diagram. The number of documents mentioning each causal
step (and the geographic location of the research) was recorded, and once complete, this
diagram was distilled down to the major causal mechanism displayed in Figure 1 through
selecting causal processes that were present in more than 10 documents and across multiple
locations (Table 3). This causal loop diagram has been qualitatively summarized into four
main themes, designed to offer a narrative summary of the causal loop diagram, while
acknowledging that these themes are deeply interlinked: (i) the high cost of living in Arctic
communities and precarity to external market forces makes costs of travel insurmountable;
(ii) historic and ongoing processes disrupt intergenerational land-based knowledge sharing
and undermine the safety of travel; (iii) externally imposed timescales and schedules
constrain time available for travel; (iv) historical and contemporary environmental policy
and governance and resource development constrain the geographical spaces in which it is
possible to travel. We use direct quotes from reviewed papers to illustrate these themes,
attributing the quote to specific interviewees where possible.

Table 2. Results of literature searches and screening.

Source Number of Documents
Included in Review

Geographical Focus of Documents

Canada Alaska Both

Peer-reviewed literature
Database search 49

100 36 5
Google Scholar 11

Snowballing and
author hand search 53

Grey literature Conference abstracts 19

Reports 9

Total 141
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3.1. High Cost of Living in Arctic Communities and Precarity to External Market Forces
Frequently Makes Costs of Travel Insurmountable

Disproportionately high living costs in relation to salaries result in direct financial
barriers to travel in Arctic North America. Travel costs reflect the high price of navigation
technology and means of transport that are increasingly relied upon: “Harvesting costs
for the procurement of traditional foods are high and most often covered by hunters and
their families and reflect the initial investment in hunting equipment such as snowmobiles
and boats, as well as the ongoing costs related to equipment maintenance, fuel for hunting
trips, and necessary ammunition” [147] (p. 552). The unpredictability of ongoing costs
such as gasoline produces a level of precarity in access to food and travel that is influenced
by external market forces: “‘The high cost of gas has really affected the people of Igloolik.
Some people go without food for days... it really takes its toll when you cannot buy gas
to get the [traditional] food which to us is cheaper than [the] store [food].’ Abraham
Ulayuruluk” [148] (p. 95). This results in fewer and shorter trips on the land for many: ‘A
teacher of the Inuvialuktun language in Tuktoyaktuk recalled, “When my dad was alive, we
just stayed in a camp, never worried about what’s built. Now, groceries are so expensive,
rent—you can’t even enjoy being out on the land. We used to go out for months, whaling
camps, fishing camps. A jerry can [of gas] was five dollars, now it’s 60 dollars” (field notes,
10 July 2016)’ [149] (p. 139).

Other economic processes implicated in the reduction of time spent on the land
included those which reduce the income that can be made from animal products (discussed
further below), hindering people’s ability to make a living from the land: ‘“People were
able to make money trapping and sealing. And that can’t be an economic activity anymore,
and it costs a lot more nowadays just to go out on the land. I mean, I’d probably go to
England just as cheaply for a week as it would cost me to go up to the cabin for a week.
But going up to the cabin is far more important.” (William Andersen)’ [150] (p. 22).

3.2. Historic and Ongoing Processes Disrupt Intergenerational Land-Based Knowledge Sharing
and Reduce Safe Travel

The disruption and undermining of dynamic, intergenerational transfer and the ex-
change of cultural and environmental knowledge (sometimes also referred to in the liter-
ature reviewed as the erosion of Indigenous Knowledge) was described to be a result of
historical colonial policies including residential schooling and associated intergenerational
trauma [42,151]: “Over the years, the Inuit bond with land and wildlife was weakened due
to colonial encroachment, policing, restrictive land management, forced assimilation, and
residential school education. These new systems of settler colonialism systematically and
deliberately disrupted the generational transfer of traditional knowledge” [152] (p. 5). This
was expressed as being an ongoing process inherent to the Western influence over local
education today: “Parents in the study identified the experience of forced relocation and/or
attendance at residential school as traumatic events for families. These events broke the
chain of Inuit knowledge transmission, which participants blamed for health inequalities
observed in northern communities today” [153].

A major theme was the role of Western schools in promoting more passive ways of
learning at the expense of land-based, experiential learning and concern around youth and
younger generations’ well-being and futures: “As an elder noted: ‘There should be more
[training] when [young people] are not in school. They don’t know how to hunt or what
to do . . . it’s better if we just go ahead and tell them to follow when their father or who-
ever’s going out on the land when they’re taught they learn’ (elders’ focus groups)” [147]
(p. 553). This fed directly into concern expressed by Inuit about safe travel for the youth:
“Participants in both towns described youth as increasingly likely to take risks without
adequate preparation. Lenny from Kugluktuk, Nunavut, shares: ‘My main concern is that
none of them will go out hunting anymore. And they don’t know the sea ice conditions.
They don’t know how to travel on the ice or on the ocean. They don’t know how to read
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the weather... kids these days are gearing more to staying in town and going out just for
day trips. But those day trips could be dangerous for them’” [152] (p. 10).

As land-based knowledge is known to be experiential and adaptive, these processes
were discussed as both a fundamental barrier to safe travel and a consequence of less
time spent on the land. The literature describes how residential schooling forcibly and
directly separated generations of people, reducing opportunities for knowledge transfer.
The intergenerational trauma cultivated through residential schooling was also thought to
have undermined close relationships and is compounded by current schooling policies:
“Even if the schools, along with community elders, organise trips to bring students out
on the land and teach them traditional skills, hunters consulted believe that traditional
training should be done by parents, and if the schools are to be involved, they should
work with the parents: ‘The school is taking over [the] parent’s role to teach hunting
and survival to their children. Parents and school should work together’ (hunters’ focus
groups)” [147] (p. 554).

3.3. Externally Imposed Timescales and Schedules Constraining Time Available for Travel

Constraints associated with time were present in diverse ways in much of the literature
reviewed. Employment schedules are reported to significantly constrain people’s ability
to spend time on the land, due to the inflexible weekly structure that they impose: “‘I
travel quite a bit but since I am working most of the time now I don’t get too much time
to be out on the land. That’s what I really miss is the life on the land.’ Ricky Wolki,
Tuktoyaktuk resident” [154] (p. 875). This is also true of school schedules, which means that
whole families experience barriers associated with weekly schedules: “Many families have
increasing difficulty in finding the time to go bakeapple picking together. It is difficult to cope
with variability in weather and harvest timing with rigid work schedules and increasingly,
single men will go to the bakeapple grounds for a couple of hours.” [155] (p. 857).

This results in travel opportunities being restricted to the weekend for many: “‘It is
hard today. If you have machines only you need the gas and equipment to go on the land,
but you need the money to take it. It is hard to get all the gas and equipment without
working. So you have to work and hunt at the same time. Weekends are very short...so you
have to rush. I used to have a permanent job and it was a stress for me. My mind wanted
to go out when it was good weather, calm weather, and I was having to work.’ Arviat
Harvester” [156] (p. 23). This has also had the effect of incentivising opportunistic travel at
weekends, regardless of the travel conditions: “Many community members now go out in
conditions previously considered unsuitable: ‘I think some people will now go out when
they wouldn’t normally go out.’ James Ungalak” [157] (p. 131).

Where time off must be booked ahead, there is pressure to go ahead with trips, and
this is accentuated by the high cost of travel and by the likelihood that money may have
already been invested in a trip, including gas or borrowed vehicles: “Time off from work,
which is used for hunting trips, has to be booked weeks, if not months, in advance. Weather
or safety concerns may, therefore, be superseded by consideration of time availability when
harvesting decisions are made” [157] (p. 131).

Regardless of this pressure to go ahead with trips, time constraints mean that many
travel plans have to be cancelled, and some people are simply making fewer plans to spend
time on the land: “Some hunters are unable to adapt to the longer time requirements needed
to travel further and cope with changing trail conditions due to employment commitments,
and others are unable to afford the costs of extra gas and supplies. Still others are forgoing
travel altogether because they do not feel confident travelling in uncertain conditions,
particularly during shoulder seasons and on the sea ice.” [158] (p. 129).

This leads to a paradox whereby individuals may need to engage in waged labour to
support the costs of time spent on the land, but this in turn is a time barrier to doing so:
“Individuals described the mixed wage and subsistence economy as having introduced an
additional dichotomy, whereby money earners who can most afford to hunt have the least
amount of flexibility due to work schedules. The mixed economy is seen as displacing land-
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use to the weekend, particularly among those with full- or part-time jobs. Some participants
described that even if the weather was better (e.g., less chance of a storm) during the work
week, inflexible schedules would push them to go out on the weekend instead. Based on
time restrictions, land-users can be more likely to go out right before a predicted storm,
trying to beat it, or be in a rush to return before work or school commitments” [156] (p. 22).

Constraints also play out on longer timescales. Seasonal or annual restrictions to
harvesting in conservation areas may restrict travel in ways that prevent flexibility in
the face of unpredictable ecological and environmental conditions. Policies that were
seen to restrict travel in these ways included the Nunatsiavut polar bear, goose and duck
quotas and caribou ban [159], the United States ban on the import of polar bear skin in
2009 [160,161], the European Union sealskin ban in 2010 [160] and seasonal regulations
that impact the walrus hunt in the Bering Straits, Alaska [162]. Here, spatial and temporal
constraints meet in the context of policies that constrain harvesting in specific geographic
regions over specific timescales [163].

This was reported to result in people being pushed to travel farther and longer to access
hunting grounds: “With disruptions in seasonality and availability, tribal communities
need flexibility in management systems in order to access traditionally harvested resources.
However, the “calendar-driven” agency rules about harvest present a challenge. Namely,
the defined “season” for harvesting salmon, deer, and shellfish is in some cases in conflict
with the actual season of availability... Tribal communities need flexibility in determining
when is the most appropriate time to harvest species because seasons of “onset” are in
flux” [164] (p. 8).

3.4. Historical and Contemporary Environmental Policy and Governance and Resource
Development Constrain the Geographical Spaces in Which It Is Possible to Travel

Shipping, industrial development and resource extraction are projected to increase
in the context of a warming climate, which increases the period of time that the sea is
navigable by ships. Dawson et al. [165] find that shipping is something that communities
across Arctic Canada are highly concerned about. Shipping, which includes purpose-built
icebreakers, as well as other ships which create breaks in the ice, is associated with both
direct and indirect threats to safety. The creation of unstable ice conditions is a primary
direct driver of risk: “ice breaking also causes the ice to fracture and re-freeze in a way that
can make it dangerous and sometimes impossible to cross with a snowmobile. This not
only affects the ability of community members to hunt but also can be very dangerous if
a hunter were to fall through the ice that has not yet refrozen to previous strength or if a
snowmobile breaks down because of challenging ice formations” [165] (p. 30). The risk of
wakes created by large ships were also seen to be a risk to safety while travelling on the
water: “Hunters from Bering Strait communities [Alaska] travel by small, open boat as far
as 100 miles (160 km) or more from land. These boats could be struck by a large vessel or
swamped by a large vessel’s wake” [166] (p. 122).

Secondary threats to safety were caused by disruption to wildlife, which is an impact
of both shipping and industrial development more broadly: “An increase in shipping
and icebreaking was mentioned in connection with both wildlife disruption and hunting
grounds access. One participant in Cambridge Bay, Nunavut, recounted a story of a
hunter being stranded for several days after an icebreaker cut off his ice route back to
town.” [152] (p. 9).

Ice breaking by ships reduces people’s ability to be flexible about when they travel.
As a participant in Davies (2007) [167] describes: “People don’t really have it logged on
their calendar, because we don’t know on the calendar when we’re going to go off. You
know. If we’ve heard that there’s a caribou in certain areas, we’ll get ready for them the
next day. That’s the only thing we think about. Now we have to think about, oh, ship’s
coming in today. You know, we don’t think about that” (p. 78). Additionally, it regularly
created a need for detours: “A couple of times we couldn’t get to our cabin because the
track wasn’t froze . . . Some Inuit are not used to checking on the safety of the ice in the
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ship’s track and often forget to do this before they go out on the land. If they reach the
track and it is unsafe to cross, they either have to turn back, or to make detours in order to
go around it. This also happens when people are coming back from being out on the land,
and some people have commented that it makes them feel ‘trapped’. But I think that since
there’s been several incidents this year with one or two people.” [167] (p. 78).

3.5. Social and Structural Factors Interact with Weather Conditions and Climate

Socially constructed root causes addressed above interact with weather and envi-
ronmental conditions in complex ways. Time spent on the land requires flexibility: “A
traditional subsistence harvest strategy requires the adaptive capacity to adjust to changes
in resource availability, through location change, species switching or altering the timing
of a hunt. Before colonization the timing of this hunt was not restricted by seasonal regu-
lations so there was more flexibility within the system” [162] (p. 62). The identified root
causes of risk constrain peoples’ ability to live in and interact with their environment in a
dynamic and flexible way: “While climate change is no doubt a challenge, northern peoples
have historically been able to respond effectively to changes in the land and seascapes and
to the distribution of fish and game through flexible and adaptive subsistence strategies.
The research reviewed here highlights how governance and management structures can
limit people’s options and flexibility in this regard—restrictive land tenure regimes, and
hunting and fishing seasons that are increasingly out of sync with changing seasonality
and phenology of fish and game are two examples” [168] (p. 386). Specifically, it is people’s
opportunities for adaptive change that are curtailed: “Some respondents have adapted
to changing ice conditions by adjusting the timing and modes of travel on the land. The
ability to adapt is dependent on the ability of the respondent to be flexible in the timing
of harvesting, access to alternative modes of transportation (e.g., boat, ATV, snowmobile)
and having the knowledge and skills necessary to change harvesting locations and tech-
niques” [169] (p. 14). Environmental hazards thus pose a risk because of the social and
historical context.

There are differences in the ways that individuals can manage environmental hazards
and change, and these differences are based on complex intersections of identity and
experience: “Participants reported that although the weather is changing, prepared land-
users are not affected because they are ready to make a shelter and spend the night, or
if necessary call for help” [156] (p. 24). Intersecting identities of gender, age and other
differing identities are described in the literature as shaping experiences of risk on the land
and barriers to travel. In particular, there was mention of the unique challenges faced by
women and by families with single parents (of all genders), particularly in relation to lower
incomes and the increased burden of responsibilities that act as a barrier to time spent
on the land. There was also discussion around the differing experiences of different age
groups and generations, particularly around the increased influence of Western lifestyles
for the youth and perceptions of increased risk among the youth in the North. Some studies
report higher rates of unintentional injury and death and search and rescue among men
and youth. Few studies employed detailed intersectional approaches.

One study reported weather condition thresholds for safe travel [45], but these tend to
be place-specific or dependent on individual circumstances and interacting social drivers.
Others suggest that the creation of general thresholds is not possible: “Weather is only one
of many factors in Inuit decisions . . . The visiting researchers on the team had initially
assumed the existence of weather thresholds for travelling and other activities; for instance,
that people would not leave home or camp if wind speeds were above a certain level.
In conversation and travel with Inuit on the team, it became apparent that many social
and other factors come into play, making it impossible to identify clear thresholds of this
kind” [60] (p. 273).

The role of climate change was discussed in some studies within this review, though
often in a non-direct way, or as one of a number of factors. For example, climate change
was discussed broadly as having an impact on the walrus hunt in Alaska [170], mainly in
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combination with other cumulative effects of regulatory frameworks and industry [162],
and climate change was also mentioned as a factor leading to a longer shipping sea-
son [165]. Climate change’s role in increased weather variability was discussed: “One
of the observed impacts of climate change is increased seasonal variability, which forces
hunters to adjust their seasonal calendar continuously” [171] (p. 117). However, weather
variability was not necessarily described as a barrier to travel on the land. For example,
Archer et al. [172] found that “hunters are generally making additional preparations given
the experience with climate impacts. Many participants, for example, cited checking
weather conditions online or seeking additional guidance from elders before leaving”
(p. 25). Desjardins et al. [173] suggest that “The use of new technologies and innovation
represents one point of continuity between past and present adaptation to changing cli-
mates” (p. 244). However, the theme of climate change was not discussed to a significant
extent as a barrier to travel on the land, and the ways in which it arose in discussions
were heterogeneous across Arctic North America.

3.6. Root Causes Versus Direct Drivers of Risk

Mostly, the literature discussed relatively direct or immediate risk factors or barriers
to travel on the land. The literature does also mention—and attribute cause to—underlying
and broader root causes that create and shape risk. Sometimes the mechanism through
which these cause risk are explicitly and directly described, such as the impact of Western
schooling [147,152]. Other times, they are referred to as a broader set of policies that im-
pact and shape Inuit lives in direct ways. For example, many papers reference “colonial
encroachment,” as characterised by a broader set of processes including, but not limited
to, restrictive land management, forced assimilation into western society and capitalist
economies, geographic resettlement in permanent towns, residential schooling and associ-
ated systemic and deliberate disruption of intergenerational transfer of knowledge, and
policing, including the systemic attack of the RCMP on sled dogs and their relationships
with Inuit [149,152,174,175]. These are described as undermining land-based activities in
a more general sense and act as the root causes of more direct risk factors. Root causes
grounded in present day processes and actions were apparent in the literature as, for
example, low government employment and low tourism and economic inflow, the dom-
ineering influence of western lifestyles among the younger generation of Inuit, and the
economic dependence on external factors beyond community control [160,176,177]. In
particular, colonial policies of forced sedentarization, a time when many Inuit came in off
the land, are considered to have fundamentally altered opportunities for travel and access
to spaces outside of urbanised communities: “the move off the land in the 1950s and 1960s
changed Inuit lives dramatically. Sedentarization in the villages increased the Inuit feeling
of alienation from their land and their traditional way of life” [178] (p. 101). Aporta [68]
explains how colonial policies of relocation intersected with imposed timescales: “Before
Inuit moved to permanent settlements in the late 1950s and early 1960s . . . the journey
took precedence over the route, and the trail was, in a sense, lived rather than travelled
. . . This approach started to change with the arrival of European and American whalers
and particularly with the arrival of trading posts, and the emergence of regular trading
journeys to the posts. The most dramatic change was linked to sedentarization, and the
appearance of such concepts as weekend trips” (p. 135).

3.7. Positive Drivers of Safe Travel and Factors Mitigating Disaster

Some of the literature reviewed discussed positive social factors that enable people to
get out on the land, including community-level resilience and adaptation, and may mitigate
disaster. For example, while dependence on technology was suggested to be a driver of
risk-taking behaviour, technology also provides opportunities for flexibility, creativity and
learning: “Young Inuit are inspired by technology and readily utilize it. The elders say,
‘Now we need young people to teach us.’ Internet and school education are the means by
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which Inuit learn. When the researcher asked one Inuk fisher about Inuit turbot fish recipes,
he replied, ‘Google it,’ with a smile” [179] (p. 8).

Additionally, communities are initiating numerous programmes to tackle many of
the drivers of risk discussed so far: “Arviat has numerous programs to increase safety
on the land. The Young Hunters Program, for example, exposes youth to harvesting
activities. Youth are taught about land navigation, firearm safety, land safety practices,
and local hazards by elders and active hunters in the community. The program addresses
key vulnerabilities, reducing the susceptibility of participants, and encouraging them
to recognize hazards. Study participants were supportive of the programs as they were
seen as an avenue to maintain IQ [Inuit Qaujimajatuqangit], cultural identity, and protect
youth. Arviat has also taken an active role with the SAR committee to ensure the neces-
sary resources are provided for them to operate effectively. Similarly, Pangnirtung has
taken steps to train SAR [search and rescue] members and has a Coast Guard Auxiliary
Unit” [156] (p. 24).

Table 3. Number of studies reporting each theme and location of studies with examples.

Theme Number of Studies Locations/Examples

High cost of living in Arctic
communities and precarity to external
market forces makes costs of travel
insurmountable

27

Alaska, e.g., [180]
Nunavut, e.g., [152,156,172]
Nunatsiavut e.g., [181]
Inuvialuit Settlement Region e.g., [149,158]
Yukon e.g., [182]
Nunvik e.g., [159]

Historic and ongoing processes
disrupt intergenerational land-based
knowledge sharing and reduce
safe travel

24

Nunavut e.g., [156,183,184]
Nunatsiavut e.g., [185]
Alaska e.g., [186,187]
Inuvialuit Settlement Region e.g., [154,158]

Externally imposed timescales and
schedules constraining time available
for travel

19

Nunavut e.g., [169,188]
Alaska e.g., [189]
Labrador e.g., [38,155,167]
Yukon e.g., [182]
Inuvialuit Settlement Region e.g., [190,191]

historical and contemporary
environmental policy and governance
and resource development constrain
the geographical spaces in which it is
possible to travel

16

Nunavut e.g., [152,192]
Alaska e.g., [162,174,193]
Labrador e.g., [159,167]
Inuvialuit Settlement Region e.g., [165]
Nunavik e.g., [175]

4. Discussion

Reports among Inuit of increasing risk of accidental injury and death on the land,
increased barriers to land travel and associated mental, social and cultural health impacts
suggest an unfolding, slow-onset disaster in Arctic North America. This slow-onset disaster
can be understood through Nixon’s [91] concept of “slow violence”, a delayed destruction
occurring gradually, out of sight and across a range of temporal scales.

This paper presents the first attempt (as far as we are aware) to systematically review
the barriers to travel for Inuit in Arctic North America, drawing insights from both Canada
and Alaska and using a framework from disaster studies to identify causal mechanisms
through which barriers to travel, and to safe travel, are created. We have identified
barriers to travel for Inuit across Arctic North America, that include cost, time constraints,
prevention of knowledge sharing, and the complex interplay between them. Additionally,
we have identified how these processes can create risk of accidental injury and death on
the land. These emerge through pathways of causation that have, at their root, historic
and contemporary colonial policy and inequality, as opposed to environmental hazards
per se. Previous research has suggested that social, economic and political factors play a
significant role in shaping the challenges faced by Inuit communities. Our research confirms
that, rather than climate hazards being primary drivers of risk in Arctic North America,
root causes embedded in colonialism, in the context of changing weather and climatic
conditions, are responsible for creating barriers to safe travel on the land. Additionally, we
have confirmed that this trend is common (with nuance) across Arctic North America. These
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impact peoples’ mobilities in profound and complex ways. As Loring and Gerlach [168]
explain: “While climate change is no doubt a challenge, northern peoples have historically
been able to respond effectively to changes in the land and seascapes and to the distribution
of fish and game through flexible and adaptive subsistence strategies” (p. 386). Thus, the
unpredictability of weather conditions becomes a greater problem in the context of these
root causes and drivers of risk, and these risk drivers act as a barrier to the exercising of the
flexibility and life-long learning that Inuit are able to employ [162,168,194].

The way that time constraints shape risk at different scales has emerged as an impor-
tant paradigm. Sheila Watt-Cloutier [31] writes of the imposition of western timeframes on
Inuit: “Suddenly there was a unit of time called a ‘week’; how very strange the idea must
have seemed to my ancestors that one in every seven days was a special day when hunting
and all other ‘work’ had to stop”. At weekly and annual time scales, policies constrain
the temporal flexibility of Inuit with respect to travel on the land. Weekly schedules are
controlled and constrained by school and work times and act to either prevent travel or to
incentivise travel at times when conditions are challenging. On an annual level, seasonal
conservation policies restrict access to harvesting sites. These processes act to significantly
constrict and reshape people’s mobilities on the land, over time and space, and build upon
histories of colonial policy that have continually undermined the mobilities and flexibility
of Indigenous Peoples in Arctic North America [56,96,164]. Nanni [195] discusses how
“the colonization of time” has been a major instrument of Imperialist colonial agendas
throughout history, enforcing control and conformity over colonial subjects’ lives. In an
Arctic context, Christie and Halpern [196] suggest that the imposition of Euro–Canadian
temporal constructs has impacted dissociation from the land and its seasonal patterns, with
significant mental health impacts for youth in particular. It is apparent here that privileging
linear, Western and Eurocentric notions of time [195,197,198] through externally imposed
work and school schedules can have tangible impacts on people’s ability to travel safely on
the land. The ways that people are able to flexibly cope with uncertainty are bound up with
personal and community interactions with time [113]. Analyses of time therefore provide a
useful lens for identifying immediate risk drivers, but also provide a unifying analytic to
link broader themes of colonisation and constraint in the way people can interact with the
land [164].

Processes and impacts of colonisation are inherently spatial; Tuck and McKenzie [24]
point out that “legacies of the spatial practices of European colonisation over the past
500 years in many parts of the globe continue to be supported by governments, but also
social practices more generally, which establish and reify hierarchies of settler over Indige-
nous” (p. 4). This research speaks to a broader literature that focuses on the way that
people’s mobilities, in the context of a changing climate, have been constrained by struc-
tural processes [7,64,96,199]. Flexible processes used for managing risk through mobility
have been replaced with administrative borders, the privatisation of land and externally
imposed policies [112,145,200]. External forces of relocation constrain peoples’ mobility
options and disrupt and transform the space and place of peoples’ ecological relation-
ships [96]. Healey [153] interviewed Inuit parents, who identified: “forced relocation
and/or attendance at residential school as traumatic events for families. These events
broke the chain of Inuit knowledge transmission, which participants blamed for health
inequalities observed in northern communities today” (p. 47). As Durkalec et al. [150]
describe, “mobility heightens the freedom of decision-making associated with going off
on the land . . . health-enhancing aspects of this freedom are contingent on knowledge of
how to stay safe on the ice, encompassed by the Inuit concept of ippigusutsianik, which
combines knowledge, skills, preparation, and mindset” (p. 24). Undermining mobility
and flexibility undermine not just safety on the land, but the health-enhancing aspects of
this mobility.

Positive drivers of access to land mentioned in the literature reflect community-driven
processes of creativity and innovation. The literature reviewed highlighted that learning
and adaptation are occurring within Indigenous Knowledge systems, reporting the prag-
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matic integration and adaptation of new practices [112]. While this review has focused on
the root causes and direct drivers of risk, it does not intend to silence or make invisible these
community level processes which continue to resist injustice and push back against colonial
oppression and marginalization [17,22,201–203]. We also recognise the problematic nature
of discourses that emphasise experiences of trauma and hardship above the positivity of
the day-to-day lives of those at home in the Arctic [204].

Due to the long history of advocacy by Indigenous Peoples, Indigenous Knowledge
is now recognized in global forums as valuable and relevant for the current challenges
facing the world, including climate change [205]. However, Indigenous participation
in these global forums is still limited [198,206–209] and global processes are continuing
to undermine Indigenous institutions [210]. Critiques of “resilience” point to its poten-
tial to “neoliberalise” climate action and place responsibility on communities to act and
adapt [56,211–214]. Local agency for communities is, therefore, often in tension with
broader power structures and institutions [112]. Doing justice to local agency, while at-
tending to the external structures that create risk is thus an ongoing challenge. While it is
important to platform localised, Indigenous-led action that counters risk and promotes safe
travel, the institutions that create structural violence and the root causes of risk must also
be held to account [75,81,210,215,216], and this research has intended to contribute to this
agenda. However, it is important for such work to learn from concepts of environmental
justice (EJ) [121,164], which stems from the activism and advocacy of communities in the
face of environmental racism, including communities of colour and Indigenous Peoples
across the globe [217–219]. EJ can be a powerful lens for recognising the agency of In-
digenous Peoples while also placing focus on the structures and institutions that create
risk, precarity, loss and damage [21]. Justice considerations also highlight how these root
causes and risk drivers for unsafe travel on the land are not just problems in the context of
climate change, but are processes of structural violence in and of themselves [217]. These
processes are at risk of being hidden or consumed into one broader narrative of climate
change, but they require focus and action in and of themselves, and for this an EJ lens may
be productive. This would also suggest that there is a danger in taking an approach to
researching these things that assumes “climate impacts” without investigating the root
causes. As Hall and Sanders [69] suggest, research that centres on climate change as a
threat to Arctic Indigenous Peoples fails to “consider the political and legal institutions
and structures that constrain Arctic residents’ ability to adapt to climate change . . . to
see resource extraction and shipping as human dimensions of climate change . . . and to
recognize that hunting policies set in Washington, London, and Brussels may pose a greater
threat to Arctic citizens than the changing biophysical climate” (p. 443).

Thus, to minimise loss and disaster, particularly in the context of climate change,
we will need to address the root causes of risk, which may involve reform of political
systems and institutions [23], and likely should be embedded in sustainable development
processes more broadly [84,220]. “Adapting” just to climate change as an “externalised”
threat is problematic because it distracts from making the changes to social structures that
are required to reduce risk and harm more broadly, as well as in the context of a changing
climate. While changing weather conditions are certainly a concern to some in Arctic
North America, and continue to play a key role in the narratives surrounding the Arctic
and other locations, research and discourse should not ignore the role of structural factors
in creating risk in the context of climate change [61,144,221] and should be careful about
using resilience-focused approaches that place responsibility on communities to adapt.
There is, however, value and opportunity in using a climate change lens in a nuanced
way to reveal the socio-political structures and inequalities that underly climate change
experience [222,223] and to leverage action and seize a “window of opportunity,” providing
it does not distract from the underlying, socially located root causes of risk [97]. The
important factor is maintaining a plurality of discourses, perspectives and solutions [17].

This review has demonstrated the value of using a root cause analysis to understand
unfolding disaster processes in the Arctic, in particular those unfolding gradually. It has
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demonstrated that disaster research can provide a framework through which to examine
these processes in an Arctic context. This root cause analysis has opened several possibilities
for further research on root causes in this context, including more detailed analysis of
the specific institutional and governance processes which are presently replicating and
recreating structural violence and processes of risk. Processes which engage, or are led by,
Inuit and Inuit organisations must be prioritised in such work [106]. There is significant
opportunity in these approaches for producing understandings of disaster creation that
are of use for policy and practice [224], both in disaster risk reduction and in processes of
equitable policy in the Arctic more generally.

5. Conclusions

Systematically reviewing barriers to safe travel for Inuit across Arctic North America
has revealed a complex web of socially constructed drivers of risk that impact the safety of
people’s mobility and travel on the land in Arctic North America. In doing so, we have
demonstrated the value of root cause analysis for research in Indigenous Arctic contexts.
While the way that environmental hazards and climatic change contextualise loss and
disaster in this context is complex, and there can never be a complete absence of risk,
the risk and loss associated with constrained mobility in this context is to a great degree
explained by the impacts of historic and contemporary colonial policy. There needs to be a
shift from a focus on “vulnerable peoples” to the underlying processes and institutions that
put people at risk, including rethinking the “location” of disaster to include spaces of power
and decision-making [145] and rethinking the temporality of disasters as not just “one-off”
events [105]. This may mean “studying up” the institutions and power relations that create
risk [146] and employing participatory and Indigenous-led approaches to doing so. It is
important that the voices of community-based and non-governmental organisations, Inuit
governments and individuals are centred in these conversations, not just in research but
in ongoing collective action and fights for environmental justice that Indigenous Peoples
have been at the forefront of. There is much evidence here already to suggest that increased
social protection, and movements toward greater Indigenous autonomy over mobility, time,
education and land use are ways to tackle the root causes of risk.
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