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Abstract This paper discusses the application of quali-

tative scenarios to understand community vulnerability

and adaptation responses, based on a case study in the

Slave River Delta region of the Northwest Territories,

Canada. Three qualitative, graphic scenarios of possible

alternative futures were developed, focusing on two main

drivers: climate change and resource development. These

were used as a focal point for discussions with a cross-

section of residents from the community during focus

groups, interviews and a community workshop. Significant

overlap among the areas of perceived vulnerability is

evident among scenarios, particularly in relation to tradi-

tional land use. However, each scenario also offers

insights about specific challenges facing community

members. Climate change was perceived to engender

mostly negative livelihood impacts, whereas resource

development was expected to trigger a mix of positive and

negative impacts, both of which may be more dramatic

than in the ‘‘climate change only’’ scenario. The scenarios

were also used to identify adaptation options specific to

individual drivers of change, as well as more universally

applicable options. Identified adaptation options were

generally aligned with five sectors—environment and

natural resources, economy, community management and

development, infrastructure and services, and information

and training—which effectively offer a first step towards

prioritization of ‘‘no regrets’’ measures. From an empirical

perspective, while the scenarios highlighted the need for

bottom-up measures, they also elucidated discussion about

local agency in adaptation and enabled the examination of

multi-dimensional impacts on different community sub-

groups. An incongruity emerged between the suite of

technically oriented adaptation options and more socially

and behaviourally oriented barriers to implementation.

Methodologically, the qualitative scenarios were flexible,

socially inclusive and consistent with the Indigenous

worldview; allowed the incorporation of different knowl-

edge systems; addressed future community vulnerability

and adaptation; and led to the identification of socially

feasible and bottom-up adaptation outcomes. Despite

some caveats regarding resource requirements for partic-

ipatory scenario development, qualitative scenarios offer a

versatile tool to address a range of vulnerability and

adaptation issues in the context of other Indigenous

communities.

Keywords Adaptation � Knowledge co-production �
Community-based research � Environmental change �
Scenarios � Indigenous knowledge

Introduction

Rapid changes in socioeconomic and environmental con-

ditions are being experienced across the Circumpolar

North, including unprecedented climate change (ACIA

2005; IPCC 2007a, b; Lemmen et al. 2008). The need to

understand implications for human systems in the North

has stimulated a range of human dimensions research, with

particular emphasis on Indigenous Peoples. In the
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Canadian North, this has led to a significant focus on

vulnerability and adaptation research in Inuit regions (Ford

et al. 2012; Nickels et al. 2006; Pearce et al. 2010),

although examples from sub-Arctic First Nations commu-

nities do exist (Ogden and Innes 2007; Wesche and Ar-

mitage 2010a; Wesche et al. 2011).

Indigenous Peoples have a unique and profound rela-

tionship with the land based on multi-generational, place-

based engagement with the natural world (Cajete 2000).

Indigenous knowledge systems differ from Western

knowledge systems and are founded on the development

and sharing of oral histories and experiential, place-based

learning. Storytelling is an important mechanism for elic-

iting holistic perspectives and participating in knowledge

translation (Dell et al. 2011).

While the content, depth and level of detail of Indige-

nous knowledge vary among individuals (Laidler 2006),

Indigenous experts are known to identify and monitor a

range of environmental indicators. These include changing

seasonal conditions, catch per unit effort, wildlife distri-

bution patterns and abundance, biophysical extremes or

deviations from environmental norms, wildlife health

through body condition, and changes in environmental

quality through animal characteristics and behaviour

(Berkes et al. 2007). Indigenous knowledge thus offers

important contributions that are complementary to Western

scientific knowledge for documenting and understanding

climate change and its impacts, in combination with other

stressors (Gearheard et al. 2006; Krupnik and Jolly 2002;

Laidler 2006; Riewe and Oakes 2006).

Syntheses of human dimensions of climate change

research in the Canadian Arctic indicate gaps in a) the pro-

jection of future vulnerability and adaptation, and b) poten-

tial interaction between environmental changes and human

systems, including the effect of socioeconomic and socio-

demographic characteristics on community experiences of

change. Addressing these gaps requires local-scale, place-

based research (Ford et al. 2012; Pearce et al. 2010). To date,

climate change adaptations in northern communities have

largely been short term, ad hoc and reactive (Ford et al.

2012), perhaps reflecting the tendency of Indigenous socie-

ties to deal with the present and respond to situations as they

arise, rather than trying to predict and plan for the future

(Bates 2007). However, research shows that adaptation

would be more effective if it were anticipatory and policy-

oriented. Thus, methods that are consistent with Indigenous

ways of learning and sharing knowledge are needed.

Participatory approaches are required to understand

vulnerability and adaptation options from the perspective

of those affected by social-ecological change. They can

help bridge different types of knowledge to enhance

understanding about regional change and its implications

(Gearheard et al. 2006; Laidler 2006; Pearce et al. 2009),

and shift the focus towards problem-oriented and reflexive

processes (Armitage et al. 2011; Raymond et al. 2010;

Reed et al. 2013). Ford et al. (2010a) point to rich case

studies and analogue methodologies (temporal and spatial)

as useful ways to characterize sensitivity to climatic risks

(e.g. who, what and why?), determinants of adaptive

capacity and opportunities for adaptation. Hovelsrud and

Smit (2010) emphasize the importance of bottom-up or

‘‘starting point’’ strategies to vulnerability assessment that

privilege stakeholder perspectives in identifying sensitivi-

ties to changes in system conditions and the processes by

which vulnerabilities may be reduced. This is particularly

important as the subjective dimensions of vulnerability and

adaptive capacity are better theorized and empirically

documented (see O’Brien and Wolf 2010).

The importance of involving stakeholders and decision-

makers in policy-oriented vulnerability and adaptation

research is well recognized (Ayers and Forsyth 2009;

Carter et al. 2007; Dodman and Mitlin 2013; Ford et al.

2010b; Pearce et al. 2009; Sheppard et al. 2011; Wesche

and Armitage 2010a; Wolfe et al. 2007). If expectations are

clear and participation is effectively scoped, engaging and

empowering individuals and communities can improve

stakeholder understanding and buy-in to both the process

and resulting outcomes (Few et al. 2007; Sheppard et al.

2011). Furthermore, incorporating local experience and

knowledge fosters the development of adaptation strategies

in the context of local conditions that may not be clearly

evident to, or understood by, outsiders and may result in

lower-cost, socially oriented solutions (Ayers and Forsyth

2009; Dodman and Mitlin 2013). As such, local involve-

ment can enhance stakeholder understanding of the issues

and the effectiveness of decision-making processes

(Waltner-Toews et al. 2003). Qualitative scenarios

employed as part of a participatory research process pro-

vide one effective way to enhance this engagement.

Scenario planning, initially a tool developed for the

military, has been adapted for corporate management and

more recently for assessing and planning for multiple

aspects of environmental change (Bohensky et al. 2011,

2006; Gidley et al. 2009; Kok et al. 2007; Miller and

Waller 2003; Odada et al. 2009; Peterson et al. 2003;

Peterson 2007; Sheppard et al. 2011). In these contexts,

scenarios are not meant to be probabilistic forecasts of

future conditions, but are rather images of possible alter-

nate futures based on assumptions about key relationships

and drivers of change (Chaudhury et al. 2013; Nakićenović

2000; Peterson et al. 2003b). Scenarios are particularly

useful where uncertainty is high and where it is impractical

or impossible to test system responses through manipula-

tion (Peterson et al. 2003a, b; Polasky et al. 2011).

Qualitative scenarios have been shown to offer a useful

method for engaging stakeholders in anticipatory
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adaptation planning in a way that translates climate change

trends to the local scale and makes them relevant to local

people. They have been used in a range of settings, with

demonstrated utility in improving adaptive co-management

of natural resources, stimulating social learning (Gidley

et al. 2009; Wollenberg et al. 2000) and incorporating

different epistemologies (Bennett and Zurek 2006). To

date, however, their use with Indigenous communities and

the explicit incorporation of Indigenous knowledge has

been limited.

This paper outlines the empirical and methodological

utility of qualitative scenarios to understand community

vulnerability and adaptation responses in the Slave River

Delta region of the Northwest Territories, Canada. Here,

the development and use of qualitative scenarios provided

a novel mechanism through which to: (1) incorporate

information from both Indigenous and Western knowledge

about environmental change (sensu Huntington 2000) to

help generate a holistic understanding; (2) increase the

relevance of formal scientific projections for community

members by capturing that information in an accessible

format consistent with Indigenous narrative traditions; and

(3) understand community vulnerability to future environ-

mental change and identify relevant adaptation options

through a socially inclusive process (sensu Few et al. 2007;

Sheppard et al. 2011).

We first provide an overview of the context for this

research, including the ecological, socioeconomic and

institutional setting associated with the Slave River Delta

region. Next, we describe the process of qualitative sce-

nario development and application. Key findings are then

highlighted with reference to vulnerability and adaptation

to two major drivers of change, namely climate change and

resource development. We conclude with reflections on the

empirical and policy contributions derived from the use of

the qualitative scenarios, as well as the methodological

utility of these scenarios for participatory environmental

change research and adaptation policy.

Research setting

Northern regions, including the Arctic and sub-Arctic, are

climate change hotspots (ACIA 2005) and are particularly

susceptible to resulting impacts due to ecosystem fragility

(Bone 2009). Both ecosystem services and human well-

being in the North are being affected, prompting increased

focus on adaptation planning (ACIA 2005; AHDR 2004;

Anisimov et al. 2007; Chapin III et al. 2005; Furgal and

Prowse 2008; IPCC 2007a; WWF 2008). While northern

Indigenous societies have adapted for millennia, the com-

bined impact of rapid environmental change and global-

ization-induced economic development are testing the

limits of this capacity (ACIA 2005; O’Brien and Leichenko

2000).

In Canada, rural resource-dependent communities,

including Indigenous communities that rely on a subsis-

tence economy, are often particularly vulnerable. This is

due in part to the elevated sensitivity to climate change of

land- and natural resource-based activities and to the pre-

sence of elements that constrain adaptation, such as limited

economic diversification, lack of resources for adaptation

planning and restricted access to services (Warren and

Egginton 2008).

The settlement of Fort Resolution, NWT (618100N,

1138410W), is one such community. It is located on the

south shore of Great Slave Lake, accessible by all-season

road from Hay River. More than 87 % of the *500 resi-

dents are Indigenous Dene (First Nations) or Métis

(Northwest Territories Bureau of Statistics 2007), the

majority of which have inter-generational ties to the sur-

rounding traditional land use area. Located 10 km east of

the settlement, the Slave River Delta (SRD) is the central

ecological support system for the community, character-

ized by periodic flood events, numerous vegetation and

habitat types, and significant biological diversity. It pro-

vides critical habitat for migrating waterfowl (IBA Canada

2011), fish, muskrat (English 1984) and other wildlife, such

as moose, beaver, lynx, mink and marten.

Like other large freshwater deltas in Northern Canada,

the SRD is naturally changing and evolving. It is also

highly sensitive to climate change and human-induced

changes such as upstream impoundment (Prowse et al.

2006, 2002) and consumptive water use (Brock et al.

2010), which influence ecosystem dynamics and, by

extension, local land and resource use. The delta’s habitat

diversity and wildlife resources are of central importance to

the subsistence livelihood strategies and socio-cultural

integrity of community members in Fort Resolution, who

use the area for hunting, trapping, fishing, transport and

recreation (Hoare 1995). For residents, ongoing socio-

cultural changes also influence land and resource use pat-

terns and the ability to adapt to change. As in other

northern contexts (e.g. Duerden 2004), lifestyles have

become more sedentary, globalization pressures have

increased, Western education systems have become the

norm, demographics have shifted, and traditional land-

based activities have decreased, all virtually within a

generation. Regardless of these changes, resource har-

vesting activities remain important to social and cultural

systems in Fort Resolution.

The political climate is also in flux. Both the Akaitcho

Dene First Nations and the Northwest Territory Métis

Nation are currently negotiating land, resources and self-

government agreements with the Government of Canada

and the Government of the Northwest Territories. While
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Indigenous rights relating to land and resources are slowly

being clarified, pressures from climate change and resource

development continue to increase. As such, evolving gov-

ernance structures offer important opportunities to incor-

porate adaptive measures into the environmental planning

process (Wesche and Armitage 2010b).

Methods

To explore a range of potential future environmental

changes and impacts on the SRD region, we developed a

series of qualitative scenarios of possible alternative

futures and tested their utility in an Indigenous setting to

evaluate whether their story-oriented nature helped to

enable a discussion of anticipatory planning. Each cultur-

ally grounded scenario incorporated both an oral narrative

and a representative illustration, reflecting the tradition of

sharing and learning through oral histories, the evolving

nature of place-based narratives and the commonly prac-

ticed process of learning by observation that is fundamental

to Indigenous cultures (Berkes 2012). Such scenarios are

‘‘plausible example(s) of what could happen under partic-

ular assumptions and conditions … [and are] contrasted

against one another to provide a tool for thinking about the

relationships between choices, dynamics, and alternative

futures’’ (Peterson et al. 2003a: 2).

The scenario process described here evolved as part of a

long-term collaborative research project on environmental

change in the SRD region. During an earlier phase, the lead

author spent several months in the field conducting semi-

structured interviews with 33 Indigenous knowledge

holders as well as 19 decision-makers at local and regional

levels to document and understand community vulnera-

bility to environmental change. This, combined with

intensive participant observation, provided a substantive

contextual background and clearly identified the two pri-

mary drivers of environmental change—climate change

and resource development—and their relationship with

social and environmental variables (Wesche and Armitage

2010a, b; Wesche 2009; Wolfe et al. 2007). To build on

this understanding, consultation with local leaders led to

the selection of scenarios as a useful tool for exploring

future vulnerability and identifying adaptation options in a

policy-relevant manner. While initial plans involved

engaging stakeholders in the scenario-building process, this

was ultimately precluded by logistical constraints. Funding

constraints and competing commitments on the researcher

side, combined with time constraints for community par-

ticipants (e.g. due to employment, family and other com-

mitments), imposed severe limitations. Thus, an alternate

approach was chosen, where the authors used collected

data combined with scientific information to create several

plausible scenarios, aided by periodic consultation with a

small group of community leaders (e.g. the Environmental

Manager, the Interim Measures Agreement Coordinator

and the Lands Negotiator).

Four elements are common to the majority of scenario

analyses: defined purpose, understanding of system struc-

ture and drivers of change, scenario creation, and appli-

cability for decision-makers (Wollenberg et al. 2000). The

first two elements were achieved through the earlier

research phase, and scenario creation focused on the key

drivers of change. To move beyond the focus on average

temperature and precipitation conditions espoused in many

climate change impact scenarios (Smit and Skinner 2002),

a broad range of possible exposures was incorporated.

Drawing in large part on descriptions of past and current

trends elucidated during community interviews, the climate

change components also incorporated projections deter-

mined through a synthesis of existing research on climate

change impacts, trends and projections in the North. A

summary of past (1950-present) and anticipated future

(2050 and 2100) climate change-related trends was collated

from studies focused on Arctic and/or sub-Arctic regions

and more specifically on the Mackenzie Basin and/or SRD

region. Primary themes included climate, land and animals,

water resources, permafrost, forestry, fisheries and aquatic

systems, transportation, and human health and well-being

(ACIA 2005; Cohen 1997a, b; Couture et al. 2000; Envi-

ronment Canada 2004; Health Canada 2002; Lemmen and

Warren 2004; Rouse et al. 1997; State of the Canadian

Cryosphere 2005).

The resource development components were extrapo-

lated from community member descriptions of past trends

during the 1964 to 1988 period when the Pine Point lead

and zinc mine was in operation 60 km west of Fort Res-

olution (Wesche 2009), narrative accounts from other

communities, and literature on northern resource boom

towns and their impact on Indigenous communities (Bone

2009; Keeling and Sandlos 2009; Kendall 1992) in the

context of evolving relationships and negotiated agree-

ments between Indigenous groups and mining companies

(Faircheallaigh 2010; Fidler 2009).

Initially, four alternate storylines were developed to

cover the variability among possible futures, while the even

number reduced the perception of a ‘‘most likely’’ or

‘‘central’’ case (Nakićenović 2000) (Table 1). The ‘‘Small

Town’’ scenario illustrated limited change in both climate

and resource development. ‘‘Shifting Seasons’’ combined

elevated climate change projections with limited resource

development, while ‘‘Boom Town’’ illustrated the opposite

scenario: limited climate change paired with significant

resource development. The ‘‘Akaitcho Mines’’ scenario

incorporated significant change on both climate and

development fronts. The year 2030 was used as a
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timeframe that was relevant for current residents, and one

within which significant changes are likely. An image was

developed for each scenario, including a series of symbols

depicting both environmental and socioeconomic variables

(Fig. 1).1 The descriptive title and a narrative storyline was

paired with each image, and simplified bullet points of

prevailing trends were created for use in the focus groups

(Table 2).

The scenarios were used as tools to build shared

understandings of community vulnerability to future

change and identify applicable adaptation options for

decision-makers. They provided a focal point for discus-

sions with a cross-section of residents from the community

via five focus groups (N = 20), semi-structured interviews

with local officials (N = 3) and a culminating adaptation

workshop with local decision-makers (N = 11). For each

scenario, participants were led through a structured dis-

cussion of key implications for local livelihoods (e.g.

environmental impacts, social impacts, traditional activi-

ties, economy, health and well-being), opportunities for

and barriers to adaptation (e.g. governance, resources,

leadership, community cohesion), and the roles and

responsibilities of various actors in planning for change.

The focus of our scenario process was to engage stake-

holders in identifying a range of vulnerabilities to which

they may be exposed in different sectors, and anticipatory

adaptation options to reduce vulnerability. While other

applications have focused on stakeholder participation

during scenario creation, our ‘‘actor-oriented’’ scenario

process emphasized the learning processes that emerged

from group interaction (see Chaudhury et al. 2013) around

outcomes for decision-makers.

Table 1 Four quadrants

approach to scenario

development

Fig. 1 a, b, c Scenarios of future change for Fort Resolution and the

Slave River Delta region

1 During the first focus group, it became evident that the combination

of factors in the ‘‘Akaitcho Mines’’ scenario made the outcome

difficult to conceptualize, and participants felt that the exploration of

vulnerabilities was repetitive. To reduce redundancy, the process was

streamlined by eliminating the fourth scenario, thus focusing the

discussion around vulnerabilities and adaptive strategies for each of

the two major drivers of change in turn. As such, reference to the

fourth scenario is absent from subsequent discussions, figures and

tables.
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Results

The scenarios were designed so that participants could

focus on each driver of change in turn—climate and

resource development—and pinpoint specific vulnerabili-

ties in relation to them. In this regard, we define vulnera-

bility as ‘‘the manner and degree to which a community is

susceptible to conditions that directly or indirectly affect

[its] wellbeing or sustainability’’ and recognize that it is a

function of exposure-sensitivity and adaptive capacity

(Hovelsrud and Smit 2010: 5). In this context, exposure-

sensitivity refers to the likelihood and level of exposure of a

community to a stress or stimulus, and its susceptibility to

that exposure. Communities often have significant ability

to cope with or respond to such stresses, termed adaptive

capacity (Hovelsrud and Smit 2010). With reference to

vulnerability, the ‘‘Small Town’’ scenario depicts a con-

tinuation of ‘‘business as usual’’ and acts as a baseline

scenario against which the other two scenarios—which

depict more dramatic change—can be contrasted. Partici-

pants deemed the scenarios to be plausible—and in some

cases likely—and also noted their utility in stimulating

Table 2 Environmental and socioeconomic trends under proposed scenarios

Scenario

Small Town Shifting Seasons Boom Town

Environmental

trends

Slightly longer, warmer summers

Slightly shorter, warmer winters

Ice freezes 1 week later and melts

1 week earlier

Slightly less predictable ice

conditions

Reduced travel safety

Lake, river and delta water levels

remain stable; sloughs continue

to dry slightly

Slight increase in fish and wildlife

deformities

Much longer and warmer summers with

increased winds and storm events

Much shorter, generally warmer winters with

increased frequency of extreme events and

temperature fluctuation

1 month longer ice-free season

Winter lake and river ice very unpredictable

Lower river, delta, slough and lake water levels;

only main river channels accessible

Slightly longer and warmer summers

Slightly shorter and warmer winters

Ice freezes 1 week later and melts

1 week earlier

Lake, river and delta water levels

remain stable; sloughs continue to

dry slightly

Socioeconomic

trends

Stable population size

Similar employment level

Similar level of trapping, hunting

and fishing

Slow decline in population size, especially

young adults and families

Decline in local services as workers leave or

retire

Increased cost of goods, especially fuel and gas

Trapping limited to local area

Youth leave to seek employment elsewhere

Reduced income for most households

Increased cost of snowmobile, boat and vehicle

use

More accidents on thin ice

Increased jobs, infrastructure

Localized environmental degradation

Young adults receive training for mine

work

Increased valuation of education and

technical training

Influx of workers and families,

including some returnees

Moderate population increase in size

and diversity

Increase in community services—

food, accommodation, entertainment

Local governments collaborate to

invest money, build capital, develop

community services

Increased resources and effort to

rebuild cultural identity

Increased expendable income

Reduced cost of food and goods

Increased housing prices

Increased hunting and fishing pressure

near town

Fishing, hunting and trapping mostly a

weekend/recreational activity

Local health and well-being education

and lifestyle campaigns
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discussion around planning for the future (i.e. what can be

done, rather than focusing solely on the barriers).

Exposure-sensitivities

Participants most often discussed vulnerability in relation

to their own livelihood activities and well-being, both of

which are linked to perceived environmental conditions.

For example, they described how environmental changes

are likely to influence individual and collective capabili-

ties, material and social assets, and activities required for a

healthy and happy life in the community. Different aspects

of livelihood vulnerability were articulated under each

scenario, as well as the potential for both positive and

negative impacts (Table 3).

Potential changes to the environmental system and

quality of natural resources (e.g. disruption of animal

populations and migration patterns, decreased access for

land users, increased risk of weather extremes, and water

and food contamination) were identified as key exposure-

sensitivities. These factors were often linked to human

health concerns. For example, a number of participants

highlighted the effects of climate change on fish and animal

health (e.g. more parasites), requiring increased education

Table 3 Perspectives on vulnerability under different scenarios of change and degree of concern: very negative (--), negative (-), mixed (±),

positive (?), very positive (??)

Vulnerability

concern

Small Town: moderate change Shifting Seasons: climate change Boom Town: resource development

Environment and

natural resources

Disruption of animal population and

migration cycles (-)

Decreased land access (-)

Disruption of animal population and

migration cycles (--)

Decreased land access (--)

Increased risk of extreme weather (-)

Disruption of animal population and

migration cycles (-)

Decreased land access (-)

Water and food contamination (-)

Culture and

land use

Loss of TK (-)

Reduction in traditional land use (-)

Uncertainty in travel safety and

planning (-)

Less traditional food (-)

Loss of TK (--)

Decreased relevance of TK (--)

Reduction in traditional land use—loss

of connection to the land (--)

Uncertainty in travel safety and planning

(--)

Less traditional food (--)

Loss of TK (--)

Reduced traditional land use—loss of

connection to the land (--)

Increased recreational land use—shift

in values (±)

Uncertainty in travel safety and

planning (-)

Less traditional food (-)

Social relationships Shift to modern value system (±) Population influx, including elder

residents and seasonal tourists (±)

Decreased community cohesion (-)

Mixed, transient population influx (±)

Dilution of local issues and way of life

(-)

Improved self-esteem and abilities (?)

Shift in family relationships and

gender roles (±)

Increased social problems (--)

Effects on community cohesion (±)

Human health and

well-being

Introduction and incidence of new

diseases (-)

Introduction and incidence of new

diseases (--)

Youth and elder stress from weather

intensity and fluctuations (-)

Mental health impacts (-)

Decreased nutritional health (--)

Introduction and incidence of new

diseases (-)

Decreased nutritional health (--)

Increased individual well-being (?)

Politics and

leadership

(None indicated) (None indicated) Loss of local decision-making control

(-)

Economy Decreased livelihood options (-)

Higher cost of living (-)

Decreased livelihood options (--)

Heightened demand for social assistance

(--)

Higher cost of living (--)

Increased job options (??)

Improved community economy (??)

Mixed effects on cost of living (±)

Infrastructure and

services

Increased demand for services, e.g.,

health, social assistance (-)

Unknown infrastructure impacts

Increased demand for services, e.g.,

health, social assistance (--)

Increased demand for services, e.g.,

entertainment, housing (±)
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and vigilance regarding food choices. Contaminated water

and traditional food sources were cited as two key factors

that would likely push people to move away from the

community.

The ‘‘Shifting Seasons’’ scenario was perceived to cause

mostly negative impacts on local livelihoods, with the

intensity of vulnerability being directly correlated with the

rate and level of climate variability and change. Progres-

sive climatic changes would continue to impact the access

to, availability of, and quality of traditional foods, eliciting

concerns about food security and travel safety on the land.

For example, one focus group highlighted feedbacks that

linked warmer temperatures with increasingly uncertain ice

conditions, thus limiting hunting; consequently, increased

income would be required for purchasing meat and other

store-bought foods. Other participants were concerned

about the safety of land users who are not prepared for

changes to ice and weather conditions, as they may fall

through the ice or suffer frostbite.

In contrast, ‘‘Boom Town’’ evoked a distinct mix of

potentially more pronounced positive and negative

impacts. A number of participants noted their personal

resistance to resource extraction, indicating that digging up

the earth for marketable resources contravenes their cul-

tural beliefs and that diverting people from traditional land

use practices hinders the continued evolution and trans-

mission of Indigenous knowledge. Others highlighted the

positive aspects of this scenario, including job creation,

training opportunities and economic growth. While a sig-

nificant number of participants supported the idea of

resource development, they emphasized the need for

community planning, preparedness and risk mitigation.

Climate change was seen as an entirely external force

that participants were unable to influence; thus, they were

resigned to its outcomes. ‘‘We need increased awareness

within the community; all we can do is watch and learn’’

(Workshop participant). In contrast, participants perceived

that they have some degree of choice and control over if,

when and how resource development projects are imple-

mented within their traditional territory. ‘‘There’s a clear

role for local government in negotiating these agreements

and in arranging training, etcetera, to ensure that local

residents are able to take advantage of work opportunities’’

(Focus Group 1 Participant).

Participants noted that the continuity of traditional land

use and cultural practices would be challenged under all

scenarios. Harvesters would suffer the most negative

impacts, both economic and personal, as harvesting is

deemed essential to their livelihoods as well as to their

vibrancy and well-being. Individuals would be less likely to

harvest pelts or hunt if they cannot cover their travel costs

(either via pelt sales or waged employment) or if they are

concerned about travel safety. At the same time, the well-

being of community residents who rely on traditional food

provided by family and friends would also be indirectly

affected by changing availability and access. Participants

indicated that specific community sub-groups (e.g. residents

who had more recently moved to the community from a

nearby outpost, traditional land users and single mothers on

welfare) would likely be further marginalized when faced

with changing conditions; this is particularly true for those

who are poor, supplement their diet and income with tra-

ditional food, have limited training, or experience barriers

to employment and resource access.

A key concern was that elders, key community members

identified as repositories of knowledge and values, are not able

to adapt their ways of living as quickly as younger people who

have a broader cross-cultural knowledge base. ‘‘Boom Town’’

was deemed particularly challenging for both elders and land

users who would experience mental, emotional and spiritual

consequences. By contrast, the youth were perceived as the

most likely to engage with and benefit (in non-traditional

ways) from such a scenario due to their adaptability and pre-

existing exposure to Western culture. A ‘‘Shifting Seasons’’

scenario would provide little for youth to thrive on, especially

since many lack the necessary skills and knowledge for land

use and survival, whereas elders were seen to be somewhat

better prepared for climate-related changes.

Table 4 Primary adaptation options differentiated by sector

Sector Option

Environment and natural

resources

Modifying harvesting practices

Environmental monitoring programme

Environmental health research

Economy Economic diversification

Investing in community development

Community management

and development

Community visioning and planning

Emergency planning

Improving community consultation

Industry partnerships and agreements

Infrastructure and services Assessing climate change impacts on

community infrastructure

Infrastructure planning for population

flux

Improving health infrastructure and

services

Improving social service support and

programmes

Developing youth club and

programming

Information and training Environmental change awareness-

building

Cultural education and development

Land use safety training

Employment training
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Adaptation strategies and adaptive capacity

A range of adaptation options were discussed, some being

specific to individual drivers of change, while others are

more universally applicable. Commonly cited options

respond to impacts in five sectors: environment and natural

resources, economy, community management and devel-

opment, infrastructure and services, and information and

training (Table 4). This list effectively offers a first step

towards prioritization.

Existing and suggested adaptation strategies in

response to climate change-related pressures focused on

adjusting land use activities (e.g. waiting out unfavourable

conditions, diversifying livelihoods through alternate

employment), engaging in environmental planning and

monitoring (e.g. integrated land use planning, community

emergency planning, water and air quality monitoring),

and reconnecting with culture (e.g. culture camps, com-

munity hunts). By contrast, improving both local educa-

tion and training opportunities in all areas (e.g. technical

training for environmental monitoring, employment in the

resource development or service industry) and enhancing

political leadership (e.g. leadership training, establishing a

consortium of local and regional organizations, education

and awareness-building about environmental change)

were highlighted as necessary for adapting to and bene-

fiting from resource development in the region. This

reflects the perception that climate change has more

serious impacts on the broader biophysical environmental

system, cultural connection to the land and place-based

identity, while resource development may result in more

prevalent social impacts as well as local environmental

challenges. The emphasis placed on economic ventures,

development of infrastructure and services, and social and

health-related strategies was more comparable between

scenarios.

Despite the range of suggested adaptation strategies,

participants generally felt that the community is currently

underprepared on a variety of levels to deal effectively with

rapid environmental change. Barriers were identified in

relation to socio-cultural norms (e.g. inter-group tensions,

diverse beliefs regarding the applicability of different types

of knowledge, attitudes regarding voluntary engagement),

local capacity (e.g. limited qualified personnel; rapid

employee turnover; limited scope for stable, representative

leadership), material resources (e.g. limited long-term

funding, high management costs, inadequate infrastructure)

and regulations (e.g. constraints on land ownership, long-

term planning limitations due to governance structure).

These challenges are diverse, and overcoming them

requires multiple congruent and lasting efforts to

strengthen different elements of the community’s adaptive

capacity. Furthermore, these efforts must be cross-scale in

nature, as local barriers are compounded by challenges at

higher levels of organization.

Discussion

Application of the qualitative scenario process in Fort

Resolution revealed a number of valuable empirical, policy

and methodological insights and contributed to community

thinking about adaptation in several important ways. We

discuss these contributions below.

Empirical and policy insights

Local actors provided significant empirical insights on

exposure-sensitivities and adaptive capacity. The scenarios

were useful in highlighting perceived levels of local con-

trol—or agency—over these drivers, in having participants

think through or reveal connections among exposure-sen-

sitivities, and in revealing how the impacts of change under

contrasting scenarios may be experienced at different

intensities by different social and demographic sub-groups.

A comparison of impacts of the contrasting scenarios

highlights the key role of knowledge systems (e.g. Indig-

enous versus Western) in determining the level of expo-

sure-sensitivity of particular sub-groups to different

scenarios of change.

Results of this process indicate how both individual and

community vulnerability and the potential for implemen-

tation of adaptation measures are dependent on current

local conditions, which are influenced by historical pro-

cesses (see Brooks et al. 2005). Adaptation responses

clearly require bottom-up action driven by local actors.

Several informants reinforced the necessity of ‘‘doing it

ourselves’’ to build successful solutions from within the

community, rather than having processes imposed from the

outside. At the same time, the mere articulation of path-

ways and interactions by local actors will not necessarily

lead to the implementation of climate or development-

sensitive adaptation options (e.g. legal, political, environ-

mental). An understanding of cross-scale feedbacks and the

role of non-local drivers of change as either constraints or

enablers (Keskitalo and Kulyasova 2009) are crucial for

determining an effective range of adaptation measures

(Berkes et al. 2005).

The scenarios highlighted an interesting dichotomy.

While the majority of adaptation strategies identified by

participants appeared to be technical in nature, a significant

number of the associated barriers to implementation rela-

ted to social, cultural, behavioural or cognitive dimensions.

In small, relatively remote, tight-knit Indigenous commu-

nities like Fort Resolution, implementing many of these

strategies relies on functional social relationships both
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within local governance organizations and between the

leadership and the residents they represent. For example,

kinship and family ties play a crucial role in shaping the

composition of local government and decision-making. It is

fairly straightforward to plan and carry out a one-time

event such as a community workshop or culture camp,

whereas programmes like environmental monitoring,

community planning or cultural development require a

much higher and more sustained level of input and support.

Furthermore, the successful implementation of long-term

endeavours may require targeted local capacity-building

and/or linkages with external resources (e.g. the develop-

ment of research partnerships). It is clear that while tech-

nical fixes play an important role, effective adaptation

requires much more than simple injections of funds or

resources. It hinges on the willingness and ability of actors

at different levels to engage in the effort with some level of

collectivity and commitment. This is a key challenge in

Fort Resolution where efforts by the various local organi-

zations may lack alignment.

Methodological insights

Application of the scenario process revealed key insights

and contributions relating to: (a) social inclusion in adap-

tation planning with an Indigenous community; (b) the

value of scenarios in helping to integrate and weave

together different types and sources of knowledge; (c) the

role of scenarios in thinking through future vulnerability

and adaptation, which has not been well considered in the

literature; and (d) the importance of taking a cautious

approach in engaging in scenario processes with Indige-

nous groups, given high transaction costs. These are out-

lined in Table 5 and discussed below.

First, the scenarios were socially inclusive, enabling a

broad range of participants to engage and reflect on diffi-

cult issues confronting the community. The flexible method

of application allowed people of all ages, backgrounds and

levels of education to contribute to a policy-relevant pro-

cess (e.g. an additional workshop was conducted with

youth at the school). One participant commented on the

utility of the images, indicating that he was able to fully

participate in the discussion despite his inability to read the

written material.

Second, qualitative scenarios may be particularly useful

in Indigenous contexts. Two community leaders described

the scenarios as ‘‘living, breathing models’’, consistent with

the holistic Indigenous worldview. Since the scenarios are

symbolic representations and not predictive (or prescrip-

tive), the discussions they generate become stories that

change and evolve, much like oral history that is passed

down from one generation to the next. This method offers

an opportunity to bridge both Indigenous and Western

knowledge understandings of change and to contribute to

culturally appropriate adaptation frameworks that take into

account the complexity of social–ecological interactions in

the local context. Scenario-building using local knowledge

is also a relatively inexpensive approach that enables the

Table 5 Summary of methodological insights from the application of

qualitative scenarios to address vulnerability and adaptation to envi-

ronmental change in Northern Canada

Theme Research and policy benefits and

challenges

Socially inclusive, Indigenous-

appropriate approach

Engagement of stakeholders from a

range of cultural backgrounds,

ages and literacy levels.

Engagement with individuals or

groups at different levels of

organization (e.g. local, regional).

Reflection of the holistic Indigenous

worldview and consistency with

the traditional narrative- and

observation-based approaches to

knowledge transfer.

Incorporation of multiple

knowledge systems

Incorporation of both Indigenous

and Western knowledge in a

complementary manner.

Accommodation of cultural

differences between local and

external stakeholders.

Addressing future community

vulnerability and adaptation

Inexpensive and effective

translation of complex scientific

projections into locally relevant

terms.

Development of comprehensive

local frameworks within broader

regional contexts.

Ability to build on historical,

current and future modelling

information to understand the

present and plan for the future.

Increased levels of social feasibility

of action outcomes are embedded

in the participatory process, thus

enabling adaptation processes.

Supports bottom-up adaptation

processes, which are key to

implementing effective adaptation

strategies.

Feasibility and applicability of

qualitative scenarios

Can incorporate cross-scale actors

to broaden focus beyond local-

level issues.

Participatory scenario development

can be limited by constraints on

time, funding and local capacity.

Flexible approach with multiple

potential applications.

Requires long-term engagement

with the community, which is

reflective of positive collaborative

research processes.
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downscaling of outputs from regional-scale assessments

into more easily accessible formats (Odada et al. 2009).

Third, the adaptation strategies outlined by participants

reflect a list of desired outcomes. While not having been

evaluated for economic cost, their social feasibility should be

relatively sound given the participatory process. They pro-

vide an initial step towards the prioritization of actions based

on community needs and interests to improve local-level

adaptation. Methodologically, the qualitative scenarios help

to frame the discussion about resource development and

climate uncertainty in the context of community values and

priorities, which is important for mainstreaming adaptation

in marginalized communities (Boyle and Dowlatabadi

2011).

Fourth, while local-scale scenario development offers a

promising method, some limitations presented themselves

in this context. Participants were more likely to identify

local-level forces and direct effects of change on livelihood

dimensions, whereas external forces and indirect impacts

were likely underestimated. Enfors et al. (2008) suggest that

this may emerge with participants who have limited formal

education and experience beyond the local scale, and who

may not be accustomed to hypothetical approaches. It may

also be, in part, a consequence of the types of representative

symbols that were presented in the scenario graphics, as it is

difficult to represent more abstract concepts like social

dynamics or economic relationships. Increased participa-

tion of local people in the actual scenario development

process would help to counter this problem and create more

realistic scenarios, although this requires significant

investment of researcher time and resources, and high levels

of community collaboration during the fieldwork phase. In

this case, despite a long-term relationship with the com-

munity (see Wolfe et al. 2007), efforts to engage commu-

nity members in early design phases of the process met with

challenges. The high transaction costs associated with

participatory scenario development offer a cautionary tale

for researchers interested in this approach. Constraints may

be further amplified in small Indigenous communities

where human—and other—resources are often overex-

tended. Thus, our altered approach, which was integrated

within a broader collaborative process and focused on the

applicability for decision-makers, offers a useful alternative

for other small Indigenous communities. Additionally, it

allows for the inclusion of regional-level decision-makers

in multi-scale processes (Kok et al. 2007), which improves

opportunities for scaling up results.

Conclusion

Qualitative scenarios of the type outlined here, when

embedded in a collaborative research process, offer a

useful methodology for understanding future vulnerability

from the perspective of local actors. When developed based

on information gathered from literature reviews, existing

data sets (e.g. downscaled climate data) and preliminary

interviews, they allow for an evolving understanding of

vulnerability to emerge over a series of field visits. The

targeted nature of the scenarios can help to focus the dis-

cussion around tangible policy outcomes, which may be

more difficult to achieve via semi-structured interviews or

regular focus groups. Furthermore, they enable local actors

with diverse knowledge and opinions regarding environ-

mental change and its implications (Buys et al. 2012) to

contribute to a collective process with shared outcomes.

Few strategies have been institutionalized in Indigenous

communities to systematically think through the meaning

of adaptation or the options available to build adaptive

capacity. The qualitative scenario process described here

provided such an opportunity. Although each of the pre-

sented options provides differential benefits depending on

the type of future conditions that emerge, their broad

applicability makes them key candidates for pinpointing

‘‘win–win’’ or ‘‘no regrets’’ measures (Ford et al. 2007;

Handmer 2003).

As Indigenous Peoples increasingly engage in new

forms of multi-level governance as an outcome of land

rights processes and global changes, environmental gov-

ernance is shifting towards more ‘‘bottom-up’’ approaches

that favour local participation and decision-making. Such

forms of governance provide key opportunities for incor-

porating multiple types of knowledge—including Indige-

nous knowledge—to improve management outcomes.

Qualitative scenarios such as those described here offer an

opportunity for knowledge co-production to address spe-

cific issues at the local scale within a broader, systems-

oriented context (Armitage et al. 2011). As a tool for

convergence of Indigenous and Western knowledge, qual-

itative scenarios have the potential to increase stakeholder

participation and a focus on intercultural purpose during

decision-making processes, and ultimately improve Indig-

enous control over environmental governance processes,

all of which are linked to social, economic and environ-

mental sustainability (Hill et al. 2012).

As used in this context, the qualitative scenarios were

versatile, efficient and effective, consistent with Indigenous

epistemologies, allowed the incorporation of different

knowledge systems, and led to socially feasible and bot-

tom-up adaptation outcomes. At the same time, limitations

regarding resource requirements for participatory scenario

development must be addressed. Qualitative scenario

methodology can be further refined through future research

with other Indigenous communities experiencing rapid

change due to multiple stressors, both within and beyond

Canada’s North.

Using qualitative scenarios 1105

123



Acknowledgments We greatly appreciate the support and partici-

pation of DKFN Chief and Council, the DKFN Environment Man-

ager, the Metis Local, Fort Resolution research assistants and

community members, Deninu Kue School, the family of Dollie and

Raymond Simon, Elise Vos and Matt Albrecht. Financial support for

this research project was provided by the Social Sciences and

Humanities Research Council of Canada, Natural Resources Canada

Climate Change Impacts and Adaptation Program, the Department of

Indian and Northern Affairs Canada Northern Scientific Training

Program, the Ocean Management Research Network Integrated

Management Node Student Seed Grant, and the Association of

Canadian Universities for Northern Studies Canadian Polar Com-

mission Scholarship.

Open Access This article is distributed under the terms of the

Creative Commons Attribution License which permits any use, dis-

tribution, and reproduction in any medium, provided the original

author(s) and the source are credited.

References

ACIA (2005) Arctic climate impact assessment. Cambridge Univer-

sity Press, Cambridge, UK

AHDR (2004) Arctic human development report. Stefansson Arctic

Institute, Akureyri

Anisimov OA, Vaughan DG, Callaghan TV, Furgal C, Marchant H,

Prowse TD, Walsh JE (2007) Polar regions (Arctic and Antarc-

tic). In: Parry ML, Canziani OF, Palutikof JP, Van der Linden PJ,

Hanson CF (eds) Climate change 2007: impacts, adaptation and

vulnerability. Contribution of working group II to the fourth

assessment report of the intergovernmental panel on climate

change. Cambridge University Press, Cambridge, pp 653–685

Armitage D, Berkes F, Dale A, Kocho-Schellenberg E, Patton E

(2011) Co-management and the co-production of knowledge:

learning to adapt in Canada’s Arctic. Glob Environ Change

21(3):995–1004

Ayers J, Forsyth T (2009) Community-based adaptation to climate

change: strengthening resilience through development. Environ

Sci Policy Sustain Dev 51(4):22–31

Bates P (2007) Inuit and scientific philosophies about planning,

prediction, and uncertainty. Arctic Anthropol 44(2):87–100

Bennett EM, Zurek MB (2006) Integrating epistemologies through

scenarios. In: Reid WV, Berkes F, Wilbanks T, Capistrano D

(eds) Bridging scales and knowledge systems: concepts and

applications in ecosystem assessment. Island Press, Washington,

DC, pp 275–294

Berkes F (2012) Sacred ecology, 3rd edn. Routledge, New York, NY

Berkes F, Bankes N, Marschke M, Armitage DR, Clark D (2005)

Cross-scale institutions and building resilience in the Canadian

North. In: Berkes F, Huebert R, Fast H, Manseau M, Diduck A

(eds) Breaking ice: renewable resource and ocean management

in the Canadian North. Arctic Institute of North America and

University of Calgary Press, Calgary, pp 225–247

Berkes F, Berkes MK, Fast H (2007) Collaborative integrated

management in Canada’s North: the role of local and traditional

knowledge and community-based monitoring. Coast Manag

35(1):143–162. doi:10.1080/08920750600970487

Bohensky Erin L, Reyers B, Van Jaarsveld AS (2006) Future

ecosystem services in a southern African river basin: a scenario

planning approach to uncertainty. Conserv Biol 20(4):

1051–1061. doi:10.1111/j.1523-1739.2006.00475.x

Bohensky EL, Butler JRA, Mitchell D (2011) Scenarios for knowl-

edge integration: exploring ecotourism futures in Milne Bay,

Papua New Guinea. J Mar Biol 2011:1–11. doi:10.1155/2011/

504651

Bone R (2009) The Canadian north: issues and challenges, 3rd edn.

Oxford University Press, Don Mills, ON

Boyle M, Dowlatabadi H (2011) Anticipatory adaptation in margin-

alized communities within developed countries. In: Ford JD,

Berrang-Ford L (eds) Climate change adaptation in developed

nations: from theory to practice. Springer, Dordrecht, pp 461–473

Brock BE, Martin ME, Mongeon CL, Sokal MA, Wesche SD,

Armitage DR, Edwards TWD (2010) Flood frequency variability

over the past 80 years in the Slave River Delta, NWT, as

determined from multi-proxy paleolimnological analysis. Can

Water Res J 35(3):281–300

Brooks N, Adger WN, Kelly PM (2005) The determinants of

vulnerability and adaptive capacity at the national level and the

implications for adaptation. Glob Environ Change 15(2):151–163

Buys L, Miller E, van Megen K (2012) Conceptualising climate

change in rural Australia: community perceptions, attitudes and

(in)actions. Reg Environ Change 12:237–248

Cajete G (2000) Native science: natural laws of interdependence.

Clear Light Publishers, Santa Fe, NM

Canadian Cryospheric Information Network (2005) Future of Cana-

dian permafrost. Retrieved from http://archive-ca.com/page/

249696/2012-08-31/http://www.socc.ca/cms/en/socc/permafrost/

futurePermafrost.aspx

Carter TR, Jones RN, Lu X, Bhadwal S, Conde C, Mearns LO, Zurek MB

(2007) New assessment methods and the characterisation of future

conditions. In: Parry ML, Canziani OF, Palutikof JP, Van der Linden

PJ, Hanson CF (eds) Climate change 2007: impacts adaptation and

vulnerability. Contribution of working group II to the fourth

assessment report of the intergovernmental panel on climate change.

Cambridge University Press, Cambridge, pp 133–171

Chapin FS III, Berman M, Callaghan T, Convey P, Crépin AS, Danell
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