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Reducing Vulnerability to Climate Change in the Arctic: The Case of Nunavut, Canada
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ABSTRACT. Research conducted with the communities of Arctic Bay and Igloolik in Nunavut identified key areas where policy
can help Inuit reduce their vulnerability to climate change, focusing on the renewable resource harvesting sector. The policy
responses are based on an understanding of policy development and decision making and on an understanding of the processes
that shape vulnerability, which in Nunavut comprise the erosion of traditional Inuit knowledge and land-based skills, the
weakening of social networks, and a reduction in harvesting flexibility. Policies relating to cultural preservation, wildlife co-
management, and harvester support can serve as entry points for influencing these processes. Our recommendations fall within
the mandates of the Government of Nunavut and the institutions created under the Nunavut Land Claims Agreement, and they
have been identified as policy priorities by communities and Inuit organizations.
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RESUME. Gréce 2 des recherches effectuées aupres des collectivités de la baie de I’ Arctique et d’Igloolik au Nunavut, on a réussi
a déterminer comment la politique peut rendre les Inuits moins vulnérables au changement climatique en se concentrant sur le
secteur de I’exploitation des ressources renouvelables. La compréhension de 1’élaboration des politiques, de 1a prise de décisions
et des processus qui engendrent la vulnérabilité permet d’aboutir a des réponses en vue de 1’établissement de politiques. Au
Nunavut, cette vulnérabilité se traduit par 1’érosion des connaissances traditionnelles inuites et des habiletés d’utilisation de la
terre, I’affaiblissement des réseaux sociaux et 1’atténuation de la souplesse caractérisant I’exploitation. Les politiques en matiére
de conservation culturelle, de cogestion de la faune et de soutien a 1’exploitation servent de point d’entrée pour influencer ces
processus. Nos recommandations cadrent avec les mandats du gouvernement du Nunavut et des établissements créés en vertu de
I’Entente de revendication territoriale du Nunavut. Les collectivités et organismes inuits les considérent comme des priorités en
matiere de politique.

Mots clés : changement climatique, adaptation, politique, vulnérabilité, Inuit, exploitation des ressources, Nunavut, intégration

des politiques

Traduit pour la revue Arctic par Nicole Giguere.

INTRODUCTION

Climate change is considered to be a significant challenge
for Inuit (ACIA, 2005). Communities, governments, and
regional and national Inuit organizations have expressed
concern over climate-related risks and highlighted the
urgency of taking appropriate action (GNWT, 2001; NTI,
2001; GN, 2003a; Shirley, 2005; Watt-Cloutier et al.,
2005). Existing policy responses to climate change have
largely focused on reducing greenhouse gas emissions
(mitigation). Even under the most aggressive emission
control measures, however, current greenhouse gas emis-
sions commit the earth to continued climate change
(Wigley, 2005). The likelihood of adverse impacts has
created a growing push for measures to reduce or moderate
the expected negative effects of climate change (adapta-
tion). To develop adaptation policy, we need to know the

nature of community vulnerability (in terms of who and
what are vulnerable, to what stresses, in what way, and
why) and what capacity exists to cope with change (Smit
and Wandel, 2006).

Although the problems posed by climate change are
widely recognized and the need for action well estab-
lished, research on adaptation policy for the Arctic is only
nascent. The policy deficit is evident in the Arctic Climate
Impact Assessment (ACIA, 2005), which highlights our
limited understanding of the vulnerability of Arctic com-
munities and contains little substantive discussion of ad-
aptation policy. The deficit is also evident in the climate
change agenda at federal and regional levels in Canada:
despite pronouncements of the importance of adaptation
policy, action has been limited (Newton et al., 2005). This
paper responds to this deficit by outlining key areas in
which policy can reduce vulnerability to climate change,
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and specifically, the vulnerability associated with renew-
able resource harvesting in small Inuit communities. We
draw upon our climate vulnerability work conducted in
partnership with the communities of Arctic Bay and Igloolik
in the Canadian territory of Nunavut.

CLIMATE CHANGE POLICY

The United Nations Framework Convention on Climate
Change (UNFCCC) (UN, 1992) and national governments
have focused on the same two broad policy areas: mitiga-
tion and adaptation. Mitigation relates to efforts to reduce
or stabilize greenhouse gas emissions in order to moderate
changes in the climate. Adaptation refers to consciously
planned adjustments in a system to reduce, moderate, or
take advantage of the expected negative impacts of climate
change (Smit et al., 2000).

Mitigation has been the primary focus of academic and
political attention as a response to climate change (Huq and
Reid, 2004). It has attracted most international attention and
forms the basis of the UNFCCC and the Kyoto Protocol
(UN, 1998). In Canada too, mitigation is the focus of climate
change policy; under Canada’s Kyoto commitments, green-
house gas emissions have to be reduced by 6% compared to
1990 levels by 2008 — 12. Federal, territorial, and provincial
plans have proposed a mix of approaches to achieve these
reductions, which include investing in green technologies,
developing and promoting public transportation, and imple-
menting fixed emission limits for high polluters (GNWT,
2003; GN, 2003a; Government of Canada, 2005; Govern-
ment of Yukon, 2006).

Adaptation is also recognized in the UNFCCC as an impor-
tant component of climate change response policies (Smit et
al., 1999). Article 4.1b, for example, commits parties to “for-
mulate, implement...national and where appropriate, regional
programmes containing measures to.... facilitate adequate
adaptation to climate change” (UN, 1992:10). Article 11 of the
Kyoto Protocol also commits parties to promote and facilitate
adaptation to address climate change. The UNFCCC has
established several programs to support adaptation, including
the National Adaptation Programme of Action, the Kyoto
Protocol Adaptation Fund, the Least Developed Countries
Fund, the Strategic Priority on Adaptation, and the Special
Climate Change Fund (Hug, 2006). The United Nations Devel-
opment Program has prepared an Adaptation Policy Frame-
work to provide guidance for developing adaptation initiatives,
and adaptation figures prominently in work by bilateral and
multilateral development aid agencies (Lim et al., 2005).

In Canada, adaptation has been recognized at both na-
tional and regional levels. The federal government has
supported research on adaptation, including the Canadian
Climate Impacts and Adaptation Research Network, and the
Canadian International Development Agency has several
climate change adaptation projects in developing countries.
Federal, provincial, and territorial governments have pre-
pared a National Adaptation Framework. In Arctic Canada,
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the governments of Nunavut and Yukon have indicated their
intention to promote adaptation to climate change with the
release of the Nunavut Climate Change Strategy and the
Yukon Climate Change Strategy (GN, 2003a; Government
of Yukon, 2006). Inuit organizations have also been vocal in
stressing the importance of adaptation, which features promi-
nently in the climate change section of the Inuit Action Plan,
and Nunavut Tunngavik Incorporated (NTI), which over-
sees the implementation of the Nunavut Land Claims Agree-
ment on behalf of Inuit beneficiaries, has organized
workshops to discuss adaptation to climate change and
outline priority areas for action (NTI, 2005).

However, despite discussions about adaptation at fed-
eral, provincial, and territorial levels, Canada has made
little progress beyond statements of general principles
(Newton et al., 2005; Burton, 2006): the climate change
debate remains dominated by mitigation, as noted by
Canada’s Environment Commissioner (Office of the Au-
ditor General, 2006). Canada needs a more balanced ap-
proach to climate change policy, in which adaptation
figures more prominently alongside mitigation.

Adaptation is important for two main reasons. First,
current greenhouse gas emissions commit the earth to con-
tinued climate change even under the most aggressive
emission control measures (Hare and Meinshausen, 2006).
For instance, estimates indicate that if atmospheric concen-
trations of greenhouse gases were capped at 2000 levels
(considered extremely unlikely), temperature would in-
crease by 0.4°C to 0.6°C over the next century (Wigley,
2005). Communities, regions, and economic sectors will
have to adapt to some degree of climate change. As Nordhaus
(1994:189) comments, “mitigate we might; adapt we must,”
is all the more pertinent in light of these projections. Adap-
tation should be a priority focus, especially for Canada’s
Arctic territories (Northwest Territories, Nunavut, and
Yukon). With a combined population of only 100 000 and
limited industrial activity, there is little their governments
and residents can do to slow or stop climate change because
they contribute so little to global greenhouse gas emissions.

Second, climate change is already occurring in some
regions where populations are vulnerable. This fact is par-
ticularly relevantin the Arctic, where evidence already points
to the impact of climate change on local weather patterns,
wildlife, sea ice, and livelihoods (Krupnik and Jolly, 2002;
Nickels et al., 2005; Gearheard et al., 2006). Adaptation
policy can bring immediate benefits, and regional organiza-
tions and communities have stressed the need and importance
of developing adaptive options that address both current and
future climate-related vulnerabilities (DSD, 2003; Kusugak,
2005; NTI, 2005; Shirley, 2005; Streicker, 2005).

ADAPTATION POLICY
RESEARCH AND DEVELOPMENT

Adaptation policy research seeks to identify what policy
measures are required to moderate or reduce the negative
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effects of climate change, as well as how best to develop,
apply, and fund such policies. This section reviews and
evaluates approaches to adaptation research and intro-
duces a model to guide adaptation policy research and
development in the Arctic.

“First Generation” Adaptation Policy Research

Climate change adaptation research has traditionally
used scenarios of climate change to model biophysical
system impacts and identified adaptation options that will
reduce exposure to climate change impacts (O’Brienetal.,
2004). This approach, termed “first generation” adapta-
tion research (Burton et al., 2002), formed the basis of
several research initiatives, including the U.S. Country
Studies Program and United Nations Environment Pro-
gramme (UNEP) Country Studies. Such studies assume
that certain adaptations are needed on the basis of climate
change projections alone, and these adaptations are prima-
rily technological and engineering measures. They include
the construction of sea defences to protect against rising
sea levels, irrigation systems in regions where increasing
drought is predicted, and enhanced drainage systems in
regions where precipitation is expected to increase
(Cuculeanu et al., 2002; Nicholls and Tol, 2006). In the
Arctic, as well, research on climate change impacts has
focused on specifying technical adjustments required to
reduce exposure to climate change (Maxwell, 1997;
Johnson et al., 2003; Instanes, 2005).

Experience, however, indicates that adaptation policy
targeting climate change alone may not be practical, nor can
it be incorporated successfully into the decision-making
process (O’Brien and Leichenko, 2000; Dowlatabadi, 2002;
Lim et al., 2005). For example, Naess et al. (2005) illustrate
in their work in Norway that although scenario-based ap-
proaches were important in establishing local attention,
they had limited impact on, or incorporation into, policy
development. Several explanations are offered here.

First, climate change is only one source of stress on
human systems. To policy makers, poverty, public health,
economic development, infrastructure, and food security
often seem more immediate and pressing needs than re-
sponding to future changes in average climatic conditions
projected by global climate models (GCMs). In Nunavut,
for example, established policy priorities largely relate to
suicide prevention, nutrition, cultural preservation, educa-
tion and training, and employment creation (GN, 2003b, c,
2005; Boyle et al., 2004; Shirley, 2005). Indeed, at the time
of writing, despite the importance of climate change to
Nunavut and the urgency of taking action indicated in the
Nunavut Climate Change Strategy (GN, 2003a), the terri-
tory had no specific budget for addressing climate change.

Second, “first generation” research is rarely connected
to current experience of communities and usually does not
relate to actual decision-making processes (Smit and
Wandel, 2006). For example, in the Canadian Arctic, a lot
is known about how climate change may affect permafrost

and coastal erosion (see ACIA, 2005). These are important
system attributes, yet researchers have not assessed how
communities, businesses, and governments will manage
the changes in these physical systems. Furthermore, the
conditions that communities are concerned about, and
sensitive to, are those that affect hunting (Krupnik and
Jolly, 2002; Nickels et al., 2005; Shirley, 2005). Commu-
nities have identified system attributes to which they are
vulnerable while hunting (such as the time it takes for sea
ice to reach a certain thickness, wind strength and predict-
ability, and the relative timing of sea-ice breakup and
animal migrations); however, these attributes are usually
not captured in “first generation” research (Ford and the
Community of Igloolik, 2006; Ford et al., 2006a, b; Pearce,
2006). Furthermore, the adaptive responses suggested by
“first generation” research often do not involve consulta-
tion with local communities or government institutions.
As a result, recommendations that seek to address the
physical conditions are often impractical or inconsistent
with local priorities or institutions (Newton et al., 2005).

Third, “first generation” research depends on climate
change scenarios that, despite improvements over the
years, are subject to significant uncertainty. Uncertainty is
multiplied as scenarios produced by GCMs are applied to
biophysical impact models that have their own inherent
uncertainties. Imperfect knowledge of the relationships
between climate parameters and other variables further
complicates analysis (Adger and Vincent, 2005), and at a
local level, the distinctive geography of widely dispersed
communities further reduces predictive capacity (Laidler,
2006). Thus policy makers are faced with the prospect of
developing adaptive responses to cope with projections
that vary widely depending on the scenario and GCM used:
for example, projections of sea level rise by 2100 that
range from 0.11 m to 0.77 m (IPCC, 2001). Experience
shows that policy makers are reluctant to develop policies
based on uncertain results (Dovers, 1995). And as Barnett
(2001:983) argues, “...committing resources to adapt to
uncertain future dangers can actually make the future more
dangerous by displacing basic strategies which enhance
adaptability.... and by decreasing the size of the future
resource base from which the community will need to draw
on in times of crisis.” Uncertainty in climate projections is
unlikely to be reduced in the near future.

“Second Generation” Adaptation Policy Research

There is growing consensus that the key to adaptation
policy research is to identify policies and measures for
reducing or moderating the risks associated with climate
change that can be integrated into existing decision-
making processes and policy goals (Burton and Lim, 2005;
Patwardhan, 2006). This approach to adaptation policy,
known as “mainstreaming,” is increasingly common in the
climate change literature. Based upon an understanding of
the processes that create vulnerability, mainstreaming
involves linking climate change policy to policy normally



seen as outside the scope of climate change, including
livelihood enhancement, poverty alleviation, education,
improved institutional arrangements, and sustainable de-
velopment. By integrating the management of climate
change risks into existing policy, mainstreaming can lead
to “win-win” or “no-regrets” adaptation through policy
that reduces vulnerability to climatic risks while address-
ing other priorities. Enhancing capacity to deal with present
conditions strengthens community resilience to longer-
term climate change (O’Brien etal., 2004; Smitand Wandel,
2006). For adaptation policy to be successful in Nunavut,
it should be mainstreamed into existing policy processes.

A Conceptual Approach for Adaptation Policy Research

To identify adaptation needs, inform development of
policies to reduce vulnerability to climate change, and
identify opportunities for mainstreaming, it is crucial to
identify and characterize vulnerability (Smit and Pilifosova,
2003; Burton and Lim, 2005; Schroter et al., 2005). Vul-
nerability refers to the susceptibility to harm in a system in
response to a stimulus or stimuli. The Nunavut case study
developed in this paper uses the vulnerability approach of
Ford and Smit (2004) and Ford et al. (2006a, b), which
conceptualizes vulnerability as a function of exposure and
adaptive capacity. Exposure reflects the susceptibility of
people and communities to hazardous conditions, and
adaptive capacity reflects a community’s potential or abil-
ity to address, plan for, or adapt to exposure. Vulnerability
atalocal level is seen as conditioned by social, economic,
cultural, political, and biophysical conditions and proc-
esses operating on multiple scales over time and space to
affect community exposure and adaptive capacity. Adap-
tation policy must take into account cross-scale linkages
that will influence the success of policy and determine
policy entry points. This conceptualization is broadly
consistent with other approaches to vulnerability, includ-
ing those of Turner et al. (2003), Keskitalo (2004), ACIA
(2005), Lim et al. (2005), and Smit and Wandel (2006).

In this approach to vulnerability analysis, the first step
is to characterize current vulnerability by examining past
and present experiences of variability, change, and ex-
tremes of climate, and the human responses to them.
Through this analysis, we can 1) identify conditions that
represent risks to community members, 2) characterize
how communities experience and manage climatic risks,
3) identify the processes and conditions that influence
exposure to climatic hazards and determine the efficacy,
availability, and success of past and present adaptations,
4) identify opportunities for and constraints on adapting to
climate change, and 5) identify entry points for adaptation
policy. Then we can assess future vulnerability by analyzing
how climate change will alter the nature of climate-related
risks the community has identified, and whether the com-
munity’s coping strategies will be capable of dealing with
these risks. This analysis sets the context for adaptation
policy and helps to assess policy options.
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Place-based case studies are central to the vulnerability
approach. Vulnerability will vary between nations, re-
gions, communities, and even within communities, on the
basis of differential exposure to climate change effects and
differential adaptive capacity (Turner et al., 2003). Under-
standing the dynamic interaction between humans and the
environment requires case studies situated in particular
places and cultures. Actively involving communities in
the research process is central in linking research to policy.
Interventions to reduce vulnerability will be more success-
ful if they are identified and developed in co-operation
with local actors, as the community will be more likely to
trust them and find them consistent with local goals and
norms (Newton et al., 2005; Chapin et al., 2006). Working
closely with communities also allows identification of key
actors and institutions that play an important role in knowl-
edge transfer and policy development (Huq et al., 2005).
These points are particularly salient in the context of
Arctic Canada, which has a long history of policy initia-
tives that were inappropriate in the Arctic context because
they were based on research by non-local researchers, who
defined terms of well-being for indigenous communities
in relation to a worldview different from that of local
residents (Berman and Kofinas, 2004). In light of this
context, and with Inuit values enshrined in the Nunavut
Final Agreement, policy recommendations that have not
been identified and developed in collaboration with com-
munities are unlikely to have the required legitimacy and
integration of Inuit knowledge that are essential to deci-
sion making in Nunavut.

VULNERABILITY TO CLIMATE CHANGE IN NUNAVUT:
ARCTIC BAY AND IGLOOLIK CASE STUDIES

Vulnerability assessments, especially assessments of
the harvesting sector, have been conducted in only a few
Nunavut communities (Shirley, 2005). However, climate
change vulnerability analyses by the ArcticNet project
(Ford, 2006; Ford and the Community of Arctic Bay, 2006;
Ford and the Community of Igloolik, 2006; Ford et al.,
20064, b) have identified key trends and causes of vulner-
ability. The project was carried out in partnership with the
communities of Igloolik and Arctic Bay, Nunavut (Fig. 1),
which are illustrative of Nunavut’s 28 communities. In the
absence of more detailed case studies, and given the
urgency to develop adaptive strategies in light of rapid
ongoing and predicted climate change, the trends emerg-
ing from this research can identify key entry points for
adaptation policy.

Arctic Bay and Igloolik Case Studies

Igloolik is a coastal Inuit community of around 1538
people located on Igloolik Island in northern Foxe Basin,
Nunavut, approximately 320 km north of the Arctic Circle
(Fig. 1). The island is located off the east coast of the
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FIG. 1. Vulnerability analyses were conducted in the communities of Arctic Bay and Igloolik, Nunavut.

Melville Peninsula, and like the mainland, it is character-
ized by a relatively flat topography. Arctic Bay, another
coastal Inuit community with around 700 people, is lo-
cated on the mountainous north Baffin Island, Nunavut,
approximately 700 km north of the Arctic Circle (Fig. 1).
Harvesting of renewable resources continues to be a val-
ued activity in both communities and contributes signifi-
cantly to their food supply (Reeves, 1993; Rasing, 1999;
NWMB, 2004). Narwhal, ringed seals, walrus, beluga
whale, arctic char, caribou, polar bear, and a variety of
migratory birds are the mainstays of the wildlife harvestin
both communities (NWMB, 2004).

The research involved close collaboration with commu-
nity members at all stages, from project design to interpre-
tation to dissemination of results (see Ford, 2006).
Fieldwork, conducted in 2004 —05, included 105 in-depth,
semi-structured interviews with a cross section of commu-
nity members, 65 in Arctic Bay and 40 in Igloolik. The
goals were to identify conditions to which each commu-
nity is currently vulnerable, to characterize the factors that
shape vulnerability and how they have changed over time,
and to identify entry points for adaptation policy. The data
were collected in collaboration with Inuit colleagues.
Experiential trips on the land with Inuit and informal
meetings with key informants complemented the inter-
views. Analysis of all available secondary sources, includ-

ing interviews in the Igloolik Oral History Project, govern-
ment reports, newspaper articles, books, university theses,
accounts of polar explorers, and journal articles, was used
to add historical context on how communities manage and
experience climatic variability and change.

KEY CHARACTERISTICS OF VULNERABILITY
High Level of Adaptive Capacity

Analysis of past and present experiences of and responses
to climate variability, change, and extremes indicates signifi-
cant adaptive capacity among Inuit. Table 1 shows how
community members in Arctic Bay and Igloolik are respond-
ing to the climate change they are experiencing today; similar
responses have been documented throughout Nunavut (see
Fox, 2002; Thorpe et al., 2002; Nickels et al., 2002, 2005;
DSD, 2003; Laidler, 2006). Responses are largely behav-
ioural and include avoiding, minimizing, and sharing risk.
Many of these are strategies traditionally used by Inuit to
manage climatic exposures that affect harvesting, but with
climate change, they are becoming increasingly important
and are used more often. The ability of Inuit to cope or deal
with climate change is indicative of their adaptive capacity.
This capacity is facilitated by Inuit knowledge and land-
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TABLE 1. Adaptive strategies employed by Inuit in Arctic Bay and Igloolik to deal with climate change and associated costs (adapted from

Ford et al., 2006a).

Climate Change Related Risks

Adaptive Strategies

Adaptation Costs

Unpredictability of weather, wind, and ice
potential dangers.

* Make sure that they travel with others when

possible.

* Be risk averse, avoiding traveling on the land or
water if they expect bad weather.

 Take extra food, gas, and supplies in anticipation of * The cost of purchasing extra supplies is prohibitive

for many who have limited income.
* Avoiding travel at certain times results in shortages
of some traditional foods and the need to purchase
more store food.
New equipment is often expensive.

* Use TV and radio weather forecasts to complement

traditional forecasts.

» Take along new equipment, such as personal
location beacons, immersion suits, and satellite

phones.

Waves or stormy weather for summer boating

to travel.

* Wait in the community for adequate conditions.
* Identify safe areas where shelter can be found prior

¢ Waiting results in reduced harvests and the need to
purchase more store food.

Avoiding certain areas can result in higher gas costs
and add more time onto hunting trips (a problem for
those with full-time jobs).

Snow covered thin ice ¢ Avoid snow covered areas.

» Take extra care while traveling.

Avoiding certain areas can result in higher gas costs
and add more time onto hunting trips (a problem for
those with full-time jobs).

Reduced accessibility to hunting areas
accessible.
» Switch species and location.

* Wait in the community until hunting areas are

¢ Waiting results in reduced harvests and the need to
purchase more store food.
Not all have the hunting skills to switch species.

* Develop new access routes — e.g., overland travel * New routes can be more time consuming, have

instead of ice travel.
* Share country food.

higher fuel costs, and be more damaging to
equipment.

based skills, strong social networks, flexibility in seasonal
hunting cycles, and economic and institutional support.

Inuit knowledge (IK) and land-based skills contribute to
the adaptability of hunting and harvesting livelihoods. From
knowledge passed down the generations and from repeated
personal experience and observations, hunters learn the
inherent dangers of hunting, how to evaluate risks, what
preparations to make before hunting, and what to do in
emergency situations. As arepository of accumulated expe-
rience and knowledge of changing conditions and success-
ful adaptations, IK is drawn upon both to maximize hunting
opportunities and to minimize the risks. Like other forms of
indigenous knowledge, IK is highly experiential, continu-
ally expanding and changing in light of observations, trial-
and-error experience, and incorporation of non-traditional
knowledge alongside the traditional (Berkes, 1999;
Huntington et al., 1999; Huntington, 2000; Laidler, 2006).
IK has also evolved and changed in response to recent
climate changes, through experience with increased expo-
sure and successful adaptations and collective discussion of
them. The increasing unpredictability of the weather and
sea ice, for example, is now part of the collective social
memory that frames individual practice and decision mak-
ing. Moreover, as a repository of accumulated experience
and knowledge of changing conditions and experience of
successful adaptations, IK allows “response with experi-
ence” to changing exposure (Ford et al., 2006a, b), which
confers significant adaptability.

Social networks are a key component of adaptive capac-
ity, increasing security and reducing risk, and have been

important in facilitating Inuit survival in the harsh Arctic
environment (Damas, 1972; Wenzel, 1991; Robards and
Alessa, 2004). While the complex social networks charac-
teristic of traditional Inuit society are not readily evident
today, the “economy of sharing,” as Wenzel (1991:99)
describes it, remains central to Inuit livelihoods across the
Canadian Arctic (Oakes and Riewe, 1997; Usher et al.,
2003). These networks include a high level of interdepend-
ence within the extended family unit and a strong sense of
collective community responsibility and mutual aid. These
networks facilitate the sharing of food, equipment, and
knowledge and ensure rapid response to crisis. The sharing
of food in the extended family unit, for instance, underpins
the food security of those who do not have the time,
money, or knowledge to hunt in light of changing bio-
physical conditions. Sharing knowledge is also important:
elders and experienced hunters act as an “institutional
memory,” maintaining and transmitting local knowledge
and providing adaptation information during periods of
change (Ford et al., 2006a).

Flexibility inresource use is a widely recognized strategy
for managing risk (Colding et al., 2003). Among Inuit,
flexibility in harvesting has traditionally facilitated suc-
cessful adaptation to, and exploitation of, changing climatic
conditions (Balikci, 1968; Bane, 1982; Sabo, 1991; McGhee,
1996). The opportunistic nature of hunting maintains much
of this flexibility today: hunters will harvest what is avail-
able when itis available and where it is available, making ad
hoc changes (where quota systems allow them) to take
advantage of game availability and specific local conditions
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TABLE 2. Harvester support programs currently offered by Nunavut Tunngavik Incorporated (NTI) and the Department of Environment
(DoE), Government of Nunavut, which have potential to reduce climate change vulnerability.

Program Institution Details Relevance to Climate Change
Disaster Compensation DoE * Reimburses harvesters for equipment loss due to  * Provides harvesters with start-up money after a
natural hazards. major setback due to hazards.
* Maximum compensation is $4500 per occurrence. < Is more important as incidence of climate-related
hazards increases.
Community Harvesters Assistance DoE * Financial support for fuel, harvesting equipment e« Facilitates purchase of safety equipment needed

and supplies, radios etc.

because of climate change.

DoE — Workers Compensation Board DoE
Memorandum of Understanding

* Those dependant on harvesting for more than 25% <« Provides insurance for those injured in climate-
of their income are eligible for compensation if
injured while harvesting.

related accidents.

* DoE is invoiced annually for compensation paid
out by the compensation board.

Capital Equipment NTI * Provides assistance to harvesting households that e« Facilitates purchase of new equipment (e.g., boats,
cannot afford to invest in the equipment they need  sleds) needed because of climate change.
to hunt.

Small Equipment NTI * Provides small equipment (GPS, VHF radios) at ~ * Provides small equipment important in managing
subsidized cost. climate-change risks.

Community Harvest NTI * Provides financial aid to local Hunters & Trappers ¢ Helps to provide food for those who cannot hunt

Organizations to organize a community hunt to

because of climate change.

benefit members of the community.
¢ Maximum of $3000 available for each hunt in each

community.

during hunting. In Arctic Bay, for instance, if the caribou
hunt in August and September fails, other fall-back species,
such as seal will be harvested (Ford et al., 2006a). Substitu-
tion allows people to cope with, and take advantage of,
variations in animal numbers and also enables them to
manage changes in the accessibility of hunting locations.
This s particularly important now that recent climate change
has affected this accessibility and availability.

Monetary transfers from the federal government, the
Government of Nunavut (GN), and institutions formed
under the Nunavut Land Claims Agreement, while not
designed to address climate change risks, nonetheless play
an important role in providing financial support to cover
climate change adaptations (see Table 2). For example, the
small equipment fund offered by NTI provides subsidized
safety equipment such as VHF radios, personal locator
beacons, and immersion suits. And the disaster compensa-
tion fund offered by the GN Department of the Environ-
ment (DoE) provides harvesters with start-up money after
a hunting accident in which equipment is lost or damaged.
Financial support of this nature is particularly important in
the Arctic context, where high levels of unemployment
and limited opportunities to earn money limit individual
purchasing power.

Emerging Vulnerabilities

Strategies by which Inuit deal with climate variability,
change, and extremes are not without their costs, and the
ability of people to respond is unequal (Table 1). Techno-
logical adaptations, for instance, are available only to

those who can afford them, and evidence suggests that
technological developments increase inequalities within
communities (DSD, 2002; Ford and the Community of
Arctic Bay, 2006; Ford and the Community of Igloolik,
2006). Avoiding travel to certain locations at certain times
of the year has implications for the availability of country
food, and avoiding dangerous areas can be costly if it adds
extra distance to trips. Quota systems on certain animal
species restrict the flexibility with which hunters can
respond to changing accessibility of hunting areas and
abundance of animals. The effectiveness of adaptation
also varies. Some adaptation technologies, for instance,
can increase exposure to climatic hazards by encouraging
risk-taking behaviour (Aporta et al., 2005). And other
adaptive responses might be maladaptive; for example,
opportunistic hunting may backfire if it interferes with the
adaptation to climate change of prey species whose num-
bers and distribution are changing. In other areas, charac-
teristics of Inuit society that traditionally facilitated
adaptability were altered during the last half of twentieth
century as aresult of changing livelihoods. Over time, this
has resulted in the emergence of vulnerable groups, spe-
cifically younger-generation Inuit and those without ac-
cess to economic resources.

An erosion of Inuit knowledge and land-based skills—
through which hunting risks are managed—has been docu-
mented among the younger generation of Inuit throughout
Nunavut (Rasing, 1999; Aporta, 2004; Takano, 2004a) and
in the Canadian Arctic generally (Condon et al., 1995;
Newton, 1995; Collings et al., 1998; Pearce, 2006). While
subsistence activities remain important to younger-



generation Inuit, fewer are displaying the same degree of
commitment or interest in harvesting. This decline has been
attributed to southern educational requirements, which re-
sult in decreased time to participate in hunting; increased
dependence on wage employment; a general shift in social
norms; and segregation of the young and older generations
(Kral, 2003; Takano, 2004a). Consequently, certain skills
necessary for safe and successful harvesting have been lost,
including traditional forms of navigation and the ability to
make snow shelters. Other skills have been inadequately
developed, including how to dress appropriately, knowl-
edge of what equipment to take along on trips, and the
ability to identify precursors to hazardous conditions. Young
hunters are therefore more vulnerable when they travel and
hunt without experienced hunters.

Itis more dangerous [for the younger generation] because
they don’t know the conditions, what to avoid.
Kautaq Joseph, Arctic Bay

Ithink we have lost the skills so much. I mean, what would

have not been dangerous for a man 50 years ago is now

dangerous.... because we have lost so many skills.
James Ungalak, Igloolik

If you don’t know the traditional knowledge, you won’t
last very long: you will freeze to death if you don’t know
how to survive.

David Kalluk, Arctic Bay

The functioning of social networks has been affected by
a decrease in the importance of the extended family, the
emergence of inter-generational segregation, a decline in
the practice of traditional cultural values, and the concentra-
tion of resources in fewer hands (Wenzel, 1995; Kral, 2003;
Kishigami, 2004). The increasing importance of money has
created division and social tension, and even previously
non-monetary sharing practices may now involve money.
The sharing of equipment, in particular, is practiced less
today, although traditional foods (often referred to as “coun-
try foods”) are still widely shared. The increasing use of
money has also produced economic dependence, making
Inuit vulnerable to the volatility of external markets and
government support. The recent closure of the Nanisivik
mine near Arctic Bay, for example, forced many former
employees to sell hunting equipment that they could no
longer afford (DSD, 2002). For young Inuit, in particular,
the lack of monetary resources limits their opportunities to
take part in harvesting activities, further reinforcing the
decline in participation and erosion of traditional skills
(Collings et al., 1998; Conference Board of Canada, 2002).
Weakened social networks compromise the capacity to
cope with changing climatic conditions.

New technology and institutional support have, to an
extent, emerged to fill the gap left by weakening of social
networks and erosion of traditional knowledge. Global
Positioning System (GPS) receivers, for instance, mean
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that traditional navigational knowledge is less necessary
for safe travel. Snowmobiles permit hunters to travel long
distances fast and without the knowledge required to
operate a dog team. However, new technology has also
increased risk-taking behaviour and dependency on mon-
etary resources (Aporta et al., 2005).

We go to areas where we wouldn’t normally go because
we are assured [by the GPS] we will know where we
are.... We [also] take more chances.”

Nick Arnatsiaq, Igloolik

The dog teams know the thin ice and the thicker ice so
[people] know that they can walk through thin ice.
Snowmobile doesn’t say, ‘Alert! This is thin ice.” So it’s
more dangerous [by snowmobile] than by dog team.
Herve Paniaq, Igloolik

Institutional support is also important in buffering risk:
people no longer starve in years when there are no animals,
as happened occasionally in the past. However, there is
also evidence that such institutional support has height-
ened some inequalities in the community, further weaken-
ing social networks (Ford and the Community of Arctic
Bay, 2006; Ford and the Community of Igloolik, 2006).

Figure 2 illustrates that these factors affecting vulner-
ability are interdependent, and that the erosion of adaptive
capacity and increased exposure to environmental risks at
a community level must be understood in the context of
processes operating at different scales. Furthermore, it is
evident that the factors producing vulnerability are in
many cases mutually reinforcing. For example, Figure 2
demonstrates that the erosion of IK and land-based skills
among younger-generation Inuit, largely a consequence of
the imposition of western education in the 1970s and 80s,
reduced young people’s participation in hunting. Elders
and experienced hunters perceived that the young were not
interested in hunting or traditional Inuit ways, which
reduced intergenerational contact. Lack of contact further
reduced the land-based skills of the young, creating a
situation in which youth are not involved in hunting from
an early age; thus, young Inuit are locked into a spiral of
traditional knowledge erosion.

LINKING VULNERABILITY ANALYSIS
TO ADAPTATION POLICY IN NUNAVUT

This section identifies entry points for adaptation policy
in Nunavut that target the factors affecting vulnerability to
climate change, identifies agencies responsible for imple-
menting such policies, and highlights ways to facilitate
their implementation. It outlines the ways in which three
specific entry points—cultural preservation, wildlife man-
agement, and harvester support—can reduce vulnerability
to climate change and increase overall community well-
being. These recommendations target different levels of
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FIG. 2. Factors influencing emerging vulnerability in Arctic Bay and Igloolik.

decision making. The first recommendation, to develop
key skills and knowledge among vulnerable groups, tar-
gets the individual as the decision-making unit. The other
two recommendations, to strengthen and prioritize exist-
ing management and support systems, target local, territo-
rial, and federal institutions charged with wildlife
management and harvester support. Although these initia-
tives are explored here in the context of adaptation to
climate change, they also concern ongoing policy initia-
tives in areas of economic, social, and cultural develop-
ment. Linking climate change policy to these broader
policy goals is the essence of adaptation “mainstreaming”
(Huq and Reid, 2004; Smit and Wandel, 2006).

Cultural Preservation

Policies that promote and preserve Inuit knowledge,
culture, and values have the potential to increase safe
hunting practices among vulnerable groups. The erosion
of IK and land-based skills strongly affects the vulnerabil-
ity of young people in Nunavut to climate change. By
reducing exposure and increasing young people’s capacity
to adapt to current climatic stresses, cultural preservation
policies can potentially reduce vulnerability to future

e e = ——————

climate change. And while climate change might make
certain aspects of IK obsolete, basic survival and safety
skills and knowledge of the land will remain essential to
managing and taking advantage of changing conditions
(Ford et al., 20064, b).

Programs offered by Igloolik’s Inullariit Society pro-
vide a model example of how Inuit culture, heritage, and
values can be promoted and preserved at a community
level. The society, formed in 1992, offers as one key
activity a land skills training program. Elders and experi-
enced hunters take young Inuit “on the land” for weeks at
a time to train them in skills such as navigating, recogniz-
ing and preparing for various hazards, loading sleds, iden-
tifying snow formations, and predicting weather. Training
in non-traditional skills, which includes firearm safety and
vehicle management, is also important in these programs.
Teaching replicates the way in which knowledge and
values were traditionally developed: learning by doing,
watching, and being on the land. Important safety lessons
for hunting and traveling are passed on to younger Inuit in
these sessions, along with the values and attitudes essen-
tial for survival in the Arctic: patience, persistence, calm-
ness, respect for elders, and respect for the environment
(Takano, 2004b). The success of the program in reducing



hunting accidents among youth is debated (Ford et al.,
2006b), as accidents are still common. But community
interviews generally indicated that those young people
who take the course are better situated to manage the risks
of hunting than those who do not.

Land skills training programs have value well beyond
reducing vulnerability to climatic stresses. IK forms the
basis of Inuit cultural identity, spirituality, and values, and
preserving and promoting these is important to community
well-being. The Government of Nunavut’s Youth Identity
Development Strategy (GN, 2003b), for example, identi-
fies the learning of traditional skills as an area of major
importance to youth and one where support is needed.
Workshops and interviews with elders in Nunavut have
identified the importance of passing on traditional knowl-
edge (GN, 2000, 2005, 2006). These were also dominant
sentiments expressed in interviews with community mem-
bers in Arctic Bay and Igloolik.

My main concern is passing on traditional knowledge in
terms of the weather, hunting, and so on, the social
knowledge, the Inuit traditional knowledge.

Koonark Enoogoo, Arctic Bay

Itis areal concern [to people in the community] that these
general skills and ability to read the weather are not being
passed on to the young as they should be.

John MacDonald, Igloolik

What do we expect in our future? To be able to preserve
our culture so each individual feels good about [himself or

herself].
Anonymous, South Baffin Youth Workshop, Nunavut
(from GN, 2003b)

I would prefer [using] Inuit traditional knowledge in the
wellness teaching.

Anonymous, unspecified Nunavut community

(from Kral, 2003).

Not only did participants in Igloolik’s land skills train-
ing program learn important hunting skills, but the pro-
gram also strengthened their relationships with each other,
with their cultural heritage, and with their elders,
(Wachowich, 2001; GN, 2003b; Takano, 2004a, 2005). By
increasing elder-youth interaction, land skills programs
can play a major role in strengthening intergenerational
bonds and facilitating improved knowledge transfer.

In addition to the land skills training program, the
Inullariit Society of Igloolik offers other programs, in-
cluding classes that demonstrate how to prepare animal
skins, make traditional clothing, and build igloos. Kral
(2003) identifies these activities collectively as essential
to community well-being, serving to strengthen commu-
nity social networks and increase individual self-esteem.
And Kirmayer et al. (1998, 2000), in their work among
small Inuit communities in Nunavik, Northern Quebec,
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demonstrate links between cultural programs, greater en-
gagement with a community, and reduced suicide risk
among youths aged 15 to 25.

Lack of funding has limited the Inullariit Society’s
programs in Igloolik (Takano, 2004a) and remains a con-
straint on the development of such initiatives elsewhere in
Nunavut (GN, 2000, 2005). Residents in Arctic Bay ex-
pressed the need for such a program in their community.

If they set up a camp here for young people, that could be
used to revive the traditional skills.
Leah Kalluk, Arctic Bay

I think [they] should have more kids going out with older
people. They should have more of those kinds of activities
in the community.

Martha Attitaq, Arctic Bay

Within the Government of Nunavut, the Department of
Culture, Language, Elders and Youth (CLEY) is the de-
partment responsible for developing and implementing
policies, programs, and services aimed at strengthening
the culture, language, and heritage of Nunavummiut (Inuit
from Nunavut) (GN, 2006). Nunavut Tunngavik Incorpo-
rated is responsible for supporting the traditional harvest-
ing lifestyle of Inuit in Nunavut. The vulnerability
assessment supports suggestions made at CLEY and NTI
workshops held with Nunavummiut (GN, 2000, 2003b,
2005, 2006). It also supports the plans of both organiza-
tions to provide both funding and hands-on support for
community projects that will help preserve or promote
Nunavut’s cultural heritage, and specifically to develop
and strengthen land skills training programs. Training
should extend to include non-traditional harvesting skills
(e.g., GPS use, snowmobile maintenance) and provide a
forum for discussing climate change risks, implications
for hunting and safety, and adaptation experience.

Cultural preservation programs could form part of
Nunavut’s climate change adaptation plan. Maintaining and
promoting Inuit knowledge and values and integrating them
into policy are central to the government’s mandate and that
of all departments. Successful implementation of the cli-
mate change adaptation plan is more likely if climate change
policy is linked to these broad objectives, rather than limited
to policies designed to address specific projected impacts.

Wildlife Management

Quota systems currently limit the number of animals
that can be caught in a given year (narwhal, polar bear)
and, in some instances, the timing of the hunt (polar bear).
These systems intend to ensure that resources are sus-
tained, but they affect the flexibility with which hunters
can respond to climate change. The use of quotas and their
allocation at community level have also been linked to
conflict between community members, with consequent
weakening of social networks.
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[The quota] angers alot of people .... old and young. They
fight amongst each other, they divide families, because
[of] disagreement how they should distribute the quotas.

James Ungalak, Igloolik

Climate change will increase pressure on existing quota
systems and create increasing demand to develop quotas for
currently unregulated species, including seal and caribou.
Ringed seals, for instance, are believed to be particularly
susceptible to climate change. They depend on the sea ice as
a resting platform and for pupping, lactation, haul-out, and
moulting, and they require sufficient snow cover in spring
to construct their subnivean birth lairs (Ainley et al., 2003;
Ferguson, 2005). All these conditions will be affected by
climate change (ACIA, 2005; Dumas et al., 2006). Climate
change is also likely to increase harvesting pressure on
seals; easily accessible year-round near most Nunavut com-
munities, seals become “fallback” prey when hunters can-
not access hunting grounds for other species.

Caribou are also believed to be susceptible to climate
change. In the High Arctic, Miller and Gunn (2003) docu-
mented a 97% decrease in caribou numbers from 1994 to
1995-96 associated with an unusually hard snow pack during
early winter and severe ice that created unfavourable forag-
ing conditions. Models indicate that these conditions will be
more common in the future, with increased frequency of
winter freeze-thaw cycles and freezing rain producing ice
conditions unfavourable for caribou (Walsh, 2005).

There is also potential for conflict as species currently
regulated by quotas are affected by climate change. The
timing of the narwhal migration into Arctic Bay, for instance,
could be delayed so that the floe-edge ice hunt is no longer
possible. Narwhal numbers could also be negatively affected
by climate change (Laidre and Heide-Jorgensen, 2005; Ford
and the Community of Arctic Bay, 2006). Polar bears—of
significant economic and cultural importance to Inuit com-
munities—are also susceptible (Derocher et al., 2004).

Increasing pressure from the international scientific
community to strengthen existing quotas and develop new
quota systems has the potential to place federal regulators
at odds with communities and Inuit organizations. (For
examples of conflicts over polar bear quota allocation that
offer a portent for conflict over wildlife management in
light of climate change, see Wenzel, 2005 and Diduck et
al., 2005.) Developing and altering quotas in response to
these outside pressures, which do not take into account
local hunting needs, the ecology of harvesting, or commu-
nity concerns, will almost certainly increase community
vulnerability to climate change, undermining social net-
works and limiting the flexibility of hunting that has
traditionally facilitated adaptive capacity.

Creative approaches that integrate IK, scientific under-
standing of stock vulnerability to climate change, and
community concerns are required to build wildlife man-
agement strategies that maintain community resilience in
light of predicted climate change. Emerging co-manage-
ment agreements over the allocation of narwhal quotas in

Nunavut offer an example of how this can be achieved.
Since 1999, narwhal quotas have been determined in a
co-management body composed of the local Hunters and
Trappers Organization (HTO), the Nunavut Wildlife Man-
agement Board, Nunavut Tunngavik Incorporated, and the
federal Department of Fisheries and Oceans (DFO). Al-
though the fixed level of the quota is set federally by the
DFO, there is flexibility: the community has the opportu-
nity to carry over the total allowable harvest from the
previous year or borrow from the limit for the following
year (Armitage, 2005). This flexibility is particularly im-
portant in light of predictions that narwhal migration
patterns and accessibility to the species will alter with
climate change (Laidre and Heide-Jgrgensen, 2005; Ford
and the Community of Arctic Bay, 2006). For example, if
ice conditions and migration timing limit harvest in one
year, then it is important for the next year’s harvest to
make up for lost income and food derived from the hunt.
And if climate change and harvesting pressure necessitate
a complete ban on narwhal hunting, the community is
more likely to support the decision if agreement is reached
in a co-management body. Evidence in non-Arctic con-
texts further reinforces the idea that diverse, flexible
institutions that are close to the resources and receptive to
environmental feedback stand a better chance of success-
ful response to change than top-down, centralized man-
agement systems (Kofinas, 2004).

While existing experience of wildlife co-management
in Nunavutis encouraging, technical, methodological, and
political differences among actors remain. Relationships
remain hierarchical, and conflicts exist over the use of
scientific and traditional knowledge. In 2000, in the com-
munity of Qikiqtarjuaq, Nunavut, the DFO decided to
close the narwhal hunt on the basis of scientific stock
assessments, creating significant conflict among partners
in the co-management arrangement who were not con-
sulted. If current co-management systems are to adapt to
climate change, better co-ordination and communication
across levels will be required (Armitage, 2005; Diduck et
al., 2005). Nonetheless, the narwhal case offers an exam-
ple of anew cross-scale approach that promises to be more
responsive and resilient to change, and it provides a model
of how to develop quota systems for new species affected
by climate change, while maintaining hunting flexibility
and minimizing conflict.

The Nunavut Wildlife Management Board (NWMB), the
main agency responsible for wildlife management in
Nunavut, is composed of Inuit and government representa-
tives. The NWMB is not a branch of government, but its
decisions are carried out by the territorial government, and
the ultimate responsibility for wildlife management rests
with the federal and territorial governments. The NWMB
has an important role in responding to climate change: its
mandate includes establishing and modifying quotas and
protecting wildlife for the long-term benefit of Inuit and
non-Inuit. Continued development of wildlife co-manage-
ment arrangements, along the lines of the narwhal example



described above, is important in addressing community
concerns and building resilience to climate change. Flex-
ible, multi-level governance helps management systems to
deal with change by promoting the sharing of information
between actors at different scales, linking scientific and
traditional management systems, permitting greater oppor-
tunity to address conflicts over competing vision or goals,
and providing an arena to solve conflict (Kofinas, 2004;
Armitage, 2005; Chapin et al., 2004, 2006). It is also
important for the federal government, which has ultimate
authority in wildlife management, to recognize the impor-
tance of wildlife co-management. Increasing international
pressure to reduce or even ban harvesting in light of climate
change projections will severely test its ability to leave
wildlife management to co-management bodies.

Harvester Support

Both Nunavut Tunngavik Incorporated and the Nunavut
Department of the Environment currently offer harvester
support programs. These funds do not explicitly aim to
reduce vulnerability to climatic conditions—they aim to
maintain a strong and thriving traditional resource use
sector—but they are important in helping hunters recover
from climate-related losses and provide financing for
climate adaptations. Table 2 identifies support programs
thatare already moderating vulnerability to climatic stress
and can potentially reduce future vulnerability through
financing that facilitates adaptive mechanisms.

Climate change is making new demands on harvester
support programs and is exacerbating shortcomings in
funding allocation. The disaster compensation fund of-
fered by DoE, in particular, is under increasing strain as
claims increase with climate change. Interviews in Arctic
Bay and Igloolik indicated the inadequate nature of com-
pensation: the $4500 offered is far below the cost of most
major capital equipment, such as a new snowmobile.
Additionally, very few applications to the fund are suc-
cessful, because most fail to meet the program criterion of
loss arising from a “natural disaster.” NTI’s small equip-
ment program is also increasingly popular. The increasing
use of safety equipment (GPS, VHF radios, flotation de-
vices, etc.) in light of climate change and erosion of land-
based skills has greatly increased the demand for funds. It
is widely recognized that present support for small equip-
ment is insufficient (GN, 2006).

Future climate change could exacerbate the dangers of
hunting and increase the incidence of hunting accidents
(Ford et al., 2006a, b). In combination with rising fuel and
equipment costs, climate change will further increase
pressure on harvester support programs as hunters draw
upon these funds to cover their losses and finance adapta-
tions. For those without access to other sources of income,
harvester support could determine the sustainability of
hunting. Existing harvester support programs can be
strengthened in several ways to increase their effective-
ness in light of current and predicted climate change.
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First, the gap most frequently cited by interviewees in
Arctic Bay and Igloolik and in workshops on harvester
support programs (GN, 2006) is the difference between the
level of funding available and the actual needs of harvesters.
The rising cost of fuel and equipment has made this gap
particularly broad in recent years, and it is expected to
continue to widen as the climate changes. Harvester support
programs need more financial resources, and increasing
their funding could be a goal of the Nunavut climate change
adaptation plan. However, there are challenges to increas-
ing funding. At current rates of usage, the Nunavut Hunters
Income Support Trust, which provides financing for NTI’s
harvester support programs, could run out as early as 2010 —
11. The GN also faces budget constraints. Strategic
prioritization of funding may be needed to place the focus
on the programs that communities value most and those that
provide protection against climate change. Any such
prioritization will require active community consultation.

Second, there is potential to strengthen the effective-
ness of existing programs. A subsidized insurance pro-
gram for hunting equipment could be developed to replace
the current disaster compensation fund and would better
address hunters’ needs. The scheme could be subsidized
and offered through NTI or DoE. Major limitations to
hunters’ using existing commercially available insurance
programs are the price and complexity of the application
process, along with the necessity of a bank account, which
many hunters do not have. Better advertising and promo-
tion to educate community members about harvester pro-
grams and promote their use could also increase program
effectiveness. The complexity and lack of knowledge of
existing programs hampers uptake. Community-based
Hunters and Trappers Organizations have a crucial role in
this regard, as they are directly involved in promoting
hunter support programs and helping hunters to prepare
and submit their applications. Most respondents in focus
groups conducted by GN (2006) agreed that HTOs should
play a crucial role in promoting programs through public
meetings and community radio. Yet institutional capacity
at HTOs is limited by a lack of training and rapid turnover
of personnel, an area that NTI and the DoE will have to
address in order to make these support mechanisms more
effective and available to all community members.

DISCUSSION

Newton et al. (2005) argue that climate change adapta-
tion policy in Arctic Canada has been limited by the severe
nature of projected climate change impacts and apparently
limited options for adaptation. Competing policy priorities,
amyopic focus on mitigation, and lack of funds for address-
ing climate change have also limited action on adaptation.
However, this paper has demonstrated that there are oppor-
tunities to target factors affecting vulnerability in existing
policy programs. Entry points exist in policy relating to
cultural preservation, wildlife management, and harvester



162 « J. FORD et al.

support. Through expansion and modification of these pro-
grams, there is potential to stem the erosion of Inuit knowl-
edge and land-based skills among younger-generation Inuit,
maintain social networks and harvesting flexibility, and
provide funding to facilitate adaptive mechanisms. Enhanc-
ing capacity to deal with present conditions strengthens
community resilience to longer-term climate change. More-
over, there is potential for “win-win” adaptation policy in
Nunavut, which will reduce vulnerability to climatic risks
and strengthen community well-being. In particular, the
proposed strategies can help address rising inequalities
associated with social change and climate change by pro-
viding financial and knowledge-based resources that enable
hunters to maintain their livelihoods in the face of externally
imposed stress and enable youth to participate in the re-
source harvesting sector by strengthening intergenerational
and intercommunity links. These policies make sense re-
gardless of the nature of climate change. And while the
recommendations in this paper do not represent an exhaus-
tive list of entry points—see Ford (2006) for additional
recommendations—they represent the most pertinent and
pressing needs identified in community consultation.

Active involvement of communities in the research proc-
ess is required to identify adaptation needs and opportuni-
ties for adaptation policy. Interventions to reduce
vulnerability will be more successful if they are identified
and developed in co-operation with local people. This
statement is particularly relevant to decision making in the
Government of Nunavut, which strongly emphasizes inte-
grating Inuit cultural values into policy and consulting
communities in policy development (GN, 2005). Moreover,
lobbying by community actors plays a major role in policy
advancement and development in Nunavut. With this in
mind, the present researchers worked actively with the
communities of Arctic Bay and Igloolik to characterize
climate change vulnerability. The adaptation policy options
recommended were not only developed in collaboration
with the two communities, but also reviewed at the end of
the research, both with individual interviewees and decision
makers and with each community as a whole via radio,
leaflet, and “town hall” presentations. Thus a major contri-
bution of the work, beyond the identification of adaptive
options to territorial policy makers, is the empowerment of
community actors to lobby government by identifying and
structuring information on community vulnerability and the
potential for reducing that vulnerability.

ACKNOWLEDGEMENTS

The insights and generous hospitality provided by residents of
Arctic Bay and Igloolik are gratefully acknowledged, particularly
the contributions of John MacDonald and Leah Otak. We also thank
Jamal Shirley of the Nunavut Research Institute, Eric Loring, and
Scott Nickels of Inuit Tapiriit Kanatami, and Robert McLeman at
the University of Ottawa. Thanks to Lea Berrang-Ford for academic
input and comment, and for Figure 1. The research was supported

by ArcticNet project 4.2, a seed grant from the Integrated
Management Node of the Ocean Management Research Network,
the Social Sciences and Humanities Research Council of Canada,
and the Climate Change Impacts Adaptation Program. The research
was conducted under Nunavut Research Institute License
#0203204N-M.

REFERENCES

ACIA (ARCTIC CLIMATE IMPACT ASSESSMENT). 2005.
Arctic climate impact assessment: Scientific report. Cambridge:
Cambridge University Press. 1042 p.

ADGER, W.N., and VINCENT, K. 2005. Uncertainty in adaptive
capacity. Comptes Rendus Geoscience 337:339-410.

AINLEY,D.G.,TYNAN, C.T.,and STIRLING, I. 2003. Seaice: A
critical habitat for polar marine mammals and birds. In: Thomas,
D.N., and Dieckmann, G.S., eds. Sea ice: An introduction to its
physics, chemistry, biology, and geology. Oxford: Blackwell
Science. 240-266.

APORTA, C.2004. Routes, trails and tracks: Trail breaking among
the Inuit of Igloolik. Etudes Inuit Studies 28(2):9—38.

APORTA, C., and HIGGS, E. 2005. Satellite culture: Global
positioning systems, Inuit wayfinding, and the need for a new
account of technology. Current Anthropology 46:729—753.

ARMITAGE, D.R. 2005. Community-based narwhal management
inNunavut, Canada: Change, uncertainty, and adaptation. Society
and Natural Resources 18:715-731.

BALIKCI, A. 1968. The Netsilik Eskimos: Adaptive processes. In:
Lee, R.B., and Devore, ., eds. Man the hunter. Chicago: Aldine
Publishing Company. 78 —82.

BANE, R.G. 1982. The nature of subsistence hunting. In: Nelson,
R., Mautner, K.H., and Bane, R.G., eds. Tracks in the wildland:
A portrayal of Koyukon and Nunamiut subsistence. Fairbanks:
University of Alaska. 23—128.

BARNETT, J. 2001. Adapting to climate change in Pacific Island
countries: The problem of uncertainty. World Development
29(6):977-993.

BERKES, F. 1999. Sacred ecology: Traditional ecological know-
ledge and resource management. London: Taylor and Francis.

BERMAN, M., and KOFINAS, G. 2004. Hunting for models:
Grounded and rational choice approaches to analyzing climate
effects on subsistence hunting in an Arctic Community.
Ecological Economics 49:31-46.

BOYLE, M., DOWLATABADI, H., KANDLIKAR, M., and
ROWLEY, S. 2004. Learning from history: Lessons for
cumulative effects assessment and planning. Meridian Fall/
Winter: 6-12.

BURTON, I. 2006. Adapt and thrive: Options for reducing the
climate-change adaptation deficit. Policy Options December
2005-January 2006:32-38.

BURTON, I., and LIM, B. 2005. Adaptation policy framework for
climate change. Cambridge: Cambridge University Press.

BURTON,I.,HUQ, S.,LIM, B.,PILIFOSOVA, O.,and SCHIPPER,
E.L. 2002. From impacts assessment to adaptation priorities:
The shaping of adaptation policy. Climate Policy 2:145-159.



CHAPIN, F.S.,1II, PETERSON, G., BERKES, F., CALLAGHAN,
T.V., ANGELSTAM, P., APPS, M., BELER, C., BERGSON,
A.S.,CREPIN, K., DANELL, T., ELMQVIST, T., FOLKE, C.,
FORBES, D.L., FRESCO, N., JUDAY, G., NIEMELA, 1J.,
SHVIDENKO, A., and WHITEMAN, G. 2004. Resilience and
vulnerability of northern regions to social and environmental
change. Ambio 33(6):344—349.

CHAPIN, F.S., III, HOEL, M., CARPENTER, S.R., LUBCHENCO,
J., WALKER, B., CALLAGHAN, T.V., FOLKE, C., LEVIN,
S.A.,MALER, K.-G.,NILSSON, C.,BARRETT, S., BERKES,
F.,CREPIN, A -S.,DANELL, K.,ROSSWALL, T.,STARRETT,
D., XEPAPADEAS, A., and ZIMOV, S.A. 2006. Building
resilience and adaptation to manage Arctic change. Ambio
35(4):198-202.

COLDING,J.,ELMQVIST, T., and OLSSON, P. 2003. Living with
disturbance: Building resilience in social-ecological systems. In:
Berkes, F., Colding, J., and Folke, C., eds. Navigating social-
ecological systems: Building resilience for complexity and
change. Cambridge: Cambridge University Press. 163—186.

COLLINGS, P., WENZEL, G., and CONDON, R. 1998. Modern
food sharing networks and community integration in the central
Canadian Arctic. Arctic 51(4):301-314.

CONDON, R., COLLINGS, P., and WENZEL, G. 1995. The best
part of life: Subsistence hunting, ethnicity, and economic
adaptation among young adult Inuit males. Arctic 48(1):31-46.

CONFERENCE BOARD OF CANADA. 2002. Nunavut economic
outlook. Ottawa: The Conference Board of Canada Economic
Services. 102 p.

CUCULEANU, V., TUINEA, P., and BALTEANU, D. 2002.
Climate change impacts in Romania: Vulnerability and adaptation
options. GeoJournal 57:203 -209.

DAMAS, D. 1972. Central Eskimo systems of food sharing.
Ethnology 11(3):220-240.

DEROCHER, A.,LUNN, N.J., and STIRLING, I. 2004. Polar bears
in a warming climate. Integrative Comparative Biology 44:
163-176.

DIDUCK, A., BANKES, N., CLARK, D., and ARMITAGE, D.R.
2005. Unpacking social learning in social-ecological systems. In:
Berkes, F., Diduck, A., Fast, H., Huebert, R., and Manseau, M.,
eds. Breaking ice: Integrated ocean management in the Canadian
North. Calgary: University of Calgary Press. 269—290.

DOVERS, S.R. 1995. A framework for scaling and framing policy
problems in sustainability. Ecological Economics 12(2):
93-106.

DOWLATABADI, H. 2002. Global change: Much more than a
matter of degrees. Meridian Spring/Summer:8—12.

DSD (DEPARTMENT OF SUSTAINABLE DEVELOPMENT).
2002. The Nanisivik legacy in Arctic Bay: A socio-economic
impact study. Prepared for Department of Sustainable
Development, Government of Nunavut by Brubacher Associates,
Ottawa. 113 p. <http://www.nunavuteconomicforum.ca/public/
library/index.php>.

. 2003. Inuit Qaujimajatugangit of climate change in

Nunavut: Summary report of activities January 2001 to March

2003. Iqaluit: Department of Sustainable Development,

Government of Nunavut. 15 p.

REDUCING VULNERABILITY TO CLIMATE CHANGE ¢ 163

DUMAS, J.A., FLATO, G.M., and BROWN, R.D. 2006. Future
projections of landfast ice thickness and duration in the Canadian
Arctic. Journal of Climate 19(20):5175-5189.

FERGUSON, S.H. 2005. Climate change and ringed seal (Phoca
hispida) recruitment in western Hudson Bay. Marine Mammal
Science 21(1):121-135.

FORD, J. 2006. Vulnerability to climate change in Arctic Canada.
PhD Thesis, Department of Geography, University of Guelph,
Guelph, Ontario.

FORD, J., and THE COMMUNITY OF ARCTIC BAY. 2006.
Hunting on thin ice: Changing risks associated with the Arctic
Bay narwhal hunt. In: Oakes, J., and Riewe, R., eds. Climate
change: Linking traditional and scientific knowledge . Winnipeg:
Aboriginal Issues Press. 236—-254.

FORD, J., and THE COMMUNITY OF IGLOOLIK. 2006.
Sensitivity of hunters to hazards associated with climate change:
Iglulingmiut perspectives. In: Oakes, J., and Riewe, R., eds.
Climate change: Linking traditional and scientific knowledge.
Winnipeg: Aboriginal Issues Press. 202-235.

FORD, J., and SMIT, B. 2004. A framework for assessing the
vulnerability of communities in the Canadian Arctic to risks
associated with climate change. Arctic 57(4):389-400.

FORD, J., MACDONALD, J., SMIT, B., and WANDEL, J. 2006a.
Vulnerability to climate change in Igloolik, Nunavut: What we
can learn from the past and present. Polar Record 42(2):1-12.

FORD, J., SMIT, B., and WANDEL, J. 2006b. Vulnerability to
climate change in the Arctic: A case study from Arctic Bay,
Canada. Global Environmental Change 16(2):145-160.

FOX, S. 2002. These are things that are really happening: Inuit
perspectives on the evidence and impacts of climate change in
Nunavut. In: Krupnik, I., and Jolly, D., eds. The earth is faster
now: Indigenous observations of climate change. Fairbanks:
Arctic Research Consortium of the United States. 12—53.

GOVERNMENT OF CANADA. 2005. Moving forward on climate
change: A plan for honouring our Kyoto commitment. Ottawa:
Government of Canada. 55 p.

GEARHEARD, S., MATUMEAK, W., ANGUTIKJUAQ, I,
MASLANIK, J., HUNTINGTON, H., LEAVITT, J., KAGAK,
D.M., TIGULLARAQ, G.,and BARRY, R.G. 2006. “It’s not that
simple”: A collaborative comparison of sea ice environments,
their uses, observed changes, and adaptations in Barrow, Alaska,
USA, and Clyde River, Nunavut, Canada. Ambio 35(4): 203-211.

GN (GOVERNMENT OF NUNAVUT). 2000. Aajiigatigiingniq:
Sustaining wildlife harvesting. Iqaluit: Department of Sustain-
able Development. 193 p.

. 2003a. Nunavut climate change strategy. Iqaluit: Govern-

ment of Nunavut. 26 p.

.2003b. Youthidentity development strategy. Iqaluit: Depart-

ment of Culture, Language, Elders and Youth, Government of

Nunavut. 48 p.

. 2003c. Nunavut economic development strategy. Iqaluit:

Government of Nunavut. 93 p.

.2005.2004 —-2005 Annual incident report. Iqaluit: Nunavut

Emergency Services, Government of Nunavut. 12 p.

.2006. A consultation-based review of the Harvester Support

Programs of the Government of Nunavut and Nunavut Tunngavik

Inc. Iqaluit: Aarluk Consulting Incorporated. 91 p.




164 « J. FORD et al.

GNWT (GOVERNMENT OF THE NORTHWEST TERRI-
TORIES). 2001. Northwest Territories greenhouse gas strategy.
Yellowknife: Department of Resources, Wildlife and Economic
Development. 28 p.

.2003. Northwest Territories energy strategy. Yellowknife:
Department of Resources, Wildlife and Economic Development.
32 p.

GOVERNMENT OF YUKON. 2006. Government of Yukon climate
change strategy. Whitehorse: Yukon Department of the
Environment, Policy & Planning Branch. 20 p.

HARE, W .L.,and MEINSHAUSEN, M. 2006. How much warming
are we committed to and how much can be avoided? Climatic
Change 75(1-2):111-149.

HUNTINGTON, H.P.2000. Using traditional ecological knowledge
in science: Methods and applications. Ecological Applications
10:1270-1274.

HUNTINGTON, H.P., and the COMMUNITIES OF BUCKLAND,
ELIM, KOYUK, POINT LAY, and SHAKTOOLIK. 1999.
Traditional knowledge of the ecology of beluga whales
(Delphinapterus leucas) in the eastern Chukchi and northern
Bering seas, Alaska. Arctic 52(1):49-61.

HUQ, S. 2006. Adaptation funding. Tiempo Climate Newswatch
58:20-21.

HUQ, S., and REID, H. 2004. Mainstreaming adaptation in
development. In: Yamin, F., ed. Climate change and
development. Institute of Development Studies Bulletin
35(3):15-21.

HUQ, S., YAMIN, F., RAHMAN, A., CHATTERIJEE, A., YANG,
X.,WADE,S.,ORINDI, V.,and CHIGWADA, J. 2005. Linking
climate adaptation and development: A synthesis of six case
studies from Asia and Africa. In: Yamin, F., and Hugq, S., eds.
Vulnerability, adaptation and climate disasters. Institute of
Development Studies Bulletin 36(4):117-122.

INSTANES, A. 2005. Infrastructure: Buildings, support systems,
and industrial facilities. In: Arctic climate impact assessment:
Scientific report. Cambridge: Cambridge University Press:
907-944.

IPCC (INTERGOVERNMENTAL PANEL ON CLIMATE
CHANGE). 2001. Climate change 2001: Impacts, adaptation
and vulnerability. Cambridge: Cambridge University Press.

JOHNSON, K., SOLOMON, S., BERRY, D., and GRAHAM, P.
2003. Erosion progression and adaptation strategy in a northern
coastal community. 8th International Conference on Permafrost,
21-25 July 2003, Zurich, Switzerland.

KESKITALO, C. 2004. A framework for multi-level stakeholder
studies in response to global change. Local Environment
9(5):425-435.

KIRMAYER,L.J.,, BOOTHROYD, L., and HIDGINS, M.D. 1998.
Attempted suicide among Inuit youth: Psychosocial correlates
and implications for prevention. Canadian Journal of Psychiatry
43(8):816—822.

KIRMAYER,L.J.,, MACDONALD, M.E., and BRASS, G.M., eds.
2001. The mental health of indigenous peoples. Proceedings of
the Advanced Study Institute “The Mental Health of Indigenous
Peoples,” McGill Summer Program in Social & Cultural
Psychiatry and the Aboriginal Mental Health Research Team,
29-31 May 2000, Montreal, Quebec. Montreal: Division of

Social & Transcultural Psychiatry, McGill University.
<www.mcgill.ca/files/tcpsych/Report10.pdf>.

KISHIGAMI, N. 2004. A new typology of food sharing practices
among hunter gatherers, with a special focus on Inuit examples.
Journal of Anthropological Research 60:341—358.

KOFINAS, G. 2004. A research plan for the study of rapid change,
resilience, and vulnerability in social-ecological systems of the
Arctic. The Common Property Resource Digest 73:1-10.

KRAL, M. 2003. Unikkaartuit: Meanings of well-being, sadness,
suicide, and change in two Inuit communities. Final Report to
the National Health Research and Development Programs, Health
Canada, Project #6606-6231-002. 43 p. <www.communitylife
lines.ca/Unikkaartuit.doc>.

KRUPNIK, I., and JOLLY, D., eds. 2002. The Earth is faster now:
Indigenous observations of Arctic environmental change.
Fairbanks: Arctic Research Consortium of the United States.

KUSUGAK, J. 2005. Northern dispatches: Climate change and the
Northern Strategy. Northern Strategy Roundtable, 28 April
2005, Iqaluit, Nunavut. <http://www.carc.org/2005/ND %20V 2-
climate%?20change.doc>.

LAIDLER, G. 2006. Inuit and scientific perspectives on the
relationship between sea ice and climatic change: The ideal
complement? Climatic Change 78(2—-4):407—-444.

LAIDRE, K., and HEIDE-JORGENSEN, M.P. 2005. Arctic seaice
trends and narwhal vulnerability. Biological Conservation
121:509-517.

LIM, B., SPANGER-SIEGFRIED, E., BURTON, 1., MALONE,
E.L., and HUQ, S. 2005. Adaptation policy frameworks for
climate change: Developing strategies, policies and measures.
New York: United Nations Development Programme. 258 p.

MAXWELL, B. 1997. Responding to global climate change in
Canada’s Arctic. Volume II of the Canada Country Study:
Climate impacts and adaptation. Downsview, Ontario:
Environment Canada. 82 p.

MCcGHEE, R. 1996. Ancient people of the Arctic. Vancouver: UBC
Press.

MILLER, F.L., and GUNN, A. 2003. Catastrophic die-off of Peary
caribou on the western Queen Elizabeth Islands, Canadian High
Arctic. Arctic 56(4):381-390.

NAESS, L.O.,BANG, G., ERIKSEN, S., and VEVANTE, J. 2005.
Institutional adaptation to climate change: Flood responses at
the municipal level in Norway. Global Environmental Change
15(2):125-138.

NEWTON, J. 1995. An assessment of coping with environmental
hazards in northern Aboriginal communities. The Canadian
Geographer 39(2):112-120.

NEWTON,J., PACI, C.D., and OGDEN, A. 2005. Climate change
and natural hazards in northern Canada: Integrating indigenous
perspectives with government policy. Mitigation and Adaptation
Strategies for Global Change 10:541-571.

NICHOLLS, R.J., and TOL, R.S.J. 2006. Impacts and responses to
sea-levelrise: A global analysis of the SRESS scenarios over the
21stcentury. Philosophical Transactions of the Royal Society A
— Mathematical, Physical and Engineering Sciences
361(1841):1073-1095.

NICKELS, S., FURGAL, C., CASTLEDEN, J., MOSS-DAVIES, P.,
BUELL, M., ARMSTRONG, B., DILLON, D., and FONGER, R.



2002. Putting the human face on climate change through community
workshops: Inuitknowledge, partnerships, and research. In: Krupnik,
I.,andJolly, D.,eds. The Earthis faster now: Indigenous observations
of Arctic environmental change. Fairbanks: Arctic Research
Consortium of the United States. 300—333.

NICKELS, S., FURGAL, C.,BUELL, M., and MOQUIN, H. 2005.
Unikkaagatigiit — Putting the human face on climate change:
Perspectives from Inuit in Canada. Ottawa: Inuit Tapiriit
Kanatami; Nasivvik Centre for Inuit Health and Changing
Environments, Université Laval; and Ajunnginiq Centre,
National Aboriginal Health Organization.

NORDHAUS, W.D. 1994. Managing the global commons: The
economics of climate change. Cambridge: Massachusetts Institute
of Technology.

NTI (NUNAVUT TUNNGAVIK INCORPORATED). 2001.
Elders Conference on Climate Change. Iqaluit: NTI. 42 p.

.2005. What if the winter doesn’t come?: Inuit perspectives
on climate change adaptation challenges in Nunavut. Iqaluit:
NTI. 9 p.

NWMB (NUNAVUT WILDLIFE MANAGEMENT BOARD).
2004. The Nunavut Wildlife Harvest Study Final Report. Iqaluit:
NWMB. 822 p.

OAKES, J., and RIEWE, R. 1997. Culture, economy, and ecology.
Millbrook, Ontario: The Cider Press.

O’BRIEN, K.L., and LEICHENKO, R.M. 2000. Double exposure:
Assessing the impacts of climate change within the context of
economic globalization. Global Environmental Change
10(3):221-232.

O’BRIEN, K., SYGNA, L., and HAUGEN, J.E. 2004. Resilient or
vulnerable? A multi-scale assessment of climate impacts and
vulnerability in Norway. Climate Change 64:193-225.

OFFICE OF THE AUDITOR GENERAL. 2006. Report of the
Commissioner of the Environment and Sustainable Development
to the House of Commons. Ottawa. 66 p.

PATWARDHAN, A. 2006. Assessing vulnerability to climate
change: The link between objectives and assessment. Current
Science 90(3):376-383.

PEARCE, T. 2006. Vulnerability and adaptation to environmental
change in Uluhaktok. MA Thesis, Department of Geography,
University of Guelph, Guelph, Ontario.

PIELKE, R.A. 1998. Rethinking the role of adaptation in climate
policy. Global Environmental Change 8(2):159-170.

RASING, W. 1999. Hunting for identity: Thoughts on the practice
of hunting and its significance for Iglulingmiut identity. In:
Oosten, J., and Remie, C., eds. Arctic identities: Continuity and
change in Inuit and Saami societies. Leiden, Netherlands:
University of Leiden. 79-108.

REEVES, R. 1993. The commerce of maktaq at Arctic Bay,
Nunavut, northern Baffin Island, NWT. Arctic Anthropology
30(1):79-83.

ROBARDS, M., and ALESSA, L. 2004. Timescapes of community
resilience and vulnerability in the circumpolar North. Arctic
57(4):415-4217.

SABO, G. 1991. Long-term adaptations among Arctic hunter-
gatherers. London: Garland Publishing.

SCHROTER, D., POLSKY, C., and PATT, A.G. 2005. Assessing
vulnerabilities to the effects of global change: An eight step

REDUCING VULNERABILITY TO CLIMATE CHANGE ¢ 165

approach. Mitigation and Adaptation Strategies for Global
Change 10(4):573-595.

SHIRLEY,J.2005. C-CIARN North: Nunavut Community Research
Needs Survey. Iqaluit: Nunavut Research Institute.

SMIT, B., and PILIFOSOV A, O.2003. From adaptation to adaptive
capacity and vulnerability reduction. In: Smith, J., Klein, R.T.J.,
and Hugq, S., eds. Climate change, adaptive capacity, and
development. London: Imperial College Press. 9-28.

SMIT, B., and WANDEL, J. 2006. Adaptation, adaptive capacity,
and vulnerability. Global Environmental Change 16:282-292.

SMIT, B., BURTON, L., KLEIN, R.T.J., and STREET, R. 1999. The
science of adaptation: A framework for assessment. Mitigation
and Adaptation Strategies for Global Change 4:199-213.

SMIT, B., BURTON, I, KLEIN, R.T.J., and WANDEL, J. 2000.
An anatomy of adaptation to climate change and variability.
Climate Change 45:223-251.

STREICKER, J. 2005. Adaptation on the horizon. Weathering
Change 3(5):1-2.

TAKANO, T.2004a. Bonding with the land: Outdoor environmental
education programmes and their cultural contexts. PhD,
Department of Anthropology, University of Edinburgh.
Edinburgh.

. 2004b. Connections with the land: Land skills courses in
Igloolik, Nunavut. Ethnography 6(4):463-486.

THORPE, N., EYEGETOK, S., HAKONGAK, N., and THE
KITIKMEOT ELDERS. 2002. Nowadays it is not the same:
Inuit Qaujimajatuqangit, climate and caribou in the Kitikmeot
Region of Nunavut, Canada. In: Krupnik, I., and Jolly, D., eds.
The Earth is faster now: Indigenous observations of Arctic
environmental change. Fairbanks: Arctic Research Consortium
of the United States. 198-239.

TURNER, B., KASPERSON, R.E., MATSON, P.A.,McCARTHY,
J., CORELL, R., CHRISTENSEN, L., ECKLEY, N,
KASPERSON,J.X.,LUERS, A.,, MARTELLO,M.L.,POLSKY,
C., PULSIPHER, A., and SCHILLER, A. 2003. A framework
for vulnerability analysis in sustainability science. Proceedings
of the National Academy of Sciences 100(14):8074—-8079.

UN (UNITED NATIONS). 1992. United Nations Framework
Convention on Climate Change. Geneva: UNEP/WMO
Information Unit on Climate Change (IUCC). 25 p.

. 1998. Kyoto Protocol to the United Nations Framework
Convention on Climate Change. 21 p.

USHER, P.J., DUHAIME, G., and SEARLES, E. 2003. The
household as an economic unitin Arctic Aboriginal communities,
and its measurement by means of a comprehensive survey.
Social Indicators Research 61(2):175-202.

WACHOWICH, N. 2001. Making a living, making a life:
Subsistence and the re-enactment of Iglulingmiut cultural
practices. PhD Thesis, Department of Sociology and
Anthropology, University of British Columbia, Vancouver.

WALSH, J. 2005. Cryosphere and hydrology. In: Arctic climate
impact assessment: Scientific report. Cambridge: Cambridge
University Press. 184-242.

WATT-CLOUTIER, S., FENGE, T., and CROWLEY, P. 2005.
Responding to global climate change: The perspective of the
Inuit Circumpolar Conference on the Arctic climate impact
assessment. Ottawa: Inuit Circumpolar Conference.




166 * J. FORD et al.

WENZEL, G. 1991. Animal rights, human rights. Toronto: .2005. Nunavut Inuit and polar bear: The cultural politics of

University of Toronto Press. the sports hunt. Senri Ethnological Studies 67:363—388.
. 1995. Ningigtuq: Resource sharing and generalized reci- WIGLEY, T.M.L. 2005. The climate change commitment. Science
procity in Clyde River, Nunavut. Arctic Anthropology 32(2): 307:1766—1769.

43-60.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



