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This paper reports the findings of an ethnographic study that involved working with local
organizations, food advocates, and communities to develop strategies for expanding the
nascent Northwest Territories (NWT), Canada agri-food industry. The NWT represents
a unique case study in that the fledging agri-food industry has been recognized for
its promise in contributing to the core goals of the transitioning NWT food system.
The study is guided by two research questions: (1) How is the promise of the
emerging NWT agri-food industry framed within the context of the broader food system?
(2) Given this framing of the NWT agri-food industry, how can it contribute to the
sustainability of the NWT food system and to the goals of food security, poverty
reduction, nutrition, and economic development? Grounded in a food systems approach,
we used a correlative, evolutionary SWOT analysis to profile the nascent NWT agri-
food industry within the context of the existing NWT food system. Through further
thematic analysis, we identify and describe two dominant narratives (agri-food industry
business case narrative and agri-food industry implications narrative) and key themes
within the narratives based on an adapted food systems framework. The agri-food
business case narrative highlights discourse articulating the business or commercial
viability for a local agri-food value chain to function, evolve, and expand. The agri-food
industry implications narrative envisions the ways in which the emerging NWT agri-
food industry may interact within the existing NWT food system, highlighting potential
environmental, social, cultural, and political implications of an expanding commercial-
based agri-food value chain. Within the two narratives, certain subcomponents of
the NWT agri-food system appear to be more prevalent, including climate, soil, and
ecosystems, policy/regulations/governance, socio-cultural norms, knowledge, inputs,
finance, production, and consumption. We make policy and practice recommendations
for co-designing an agri-food industry that serves the multiple goals of the NWT food
system. As an exploratory, descriptive-structural analysis the study provides a critical
empirical basis for future in-depth, fully integrated synthesis of the complex social,
cultural, economic, political, and ecological dynamics shaping Northern food systems
in transition.

Keywords: agri-food industry, transitions, food security, economic development, poverty reduction, northern food
systems, Northwest Territories (Canada)
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INTRODUCTION

For millennia, food systems across Canada’s northern regions
have depended on the land, waters, plants and wildlife that
are abundant in northern ecosystems. Traditional foods have
been gathered from the land through hunting, trapping, fishing,
harvesting and other activities that continue to be the basis of the
traditional economy and livelihoods and are fundamental to the
culture and the social connections in Indigenous communities.
Over time, these traditional food systems have been degraded
through climate change, resource extraction and the widespread
impacts of colonization, including the transition to settlements
through government policies and programs and the introduction
of the wage-based economy (Power, 2008; Council of Canadian
Academies, 2014; Wilson et al., 2020). As a consequence, over
the past decades there has been a transition in traditional food
systems in Canadas North, such as the Northwest Territories
(NWT) and around the globe, moving away from traditional
food sources to ultra-processed foods purchased from stores
(imported market foods) (Popkin, 2002; Kuhnlein and Receveur,
2007; Damman et al., 2008; Kuhnlein, 2015; Lamalice et al., 2018).
High transportation costs, food spoilage, and limited competition
through distribution and retail options means that much of the
food shipped into northern regions is inaccessible to a large
portion of the population resulting in alarming rates of moderate
to severe food insecurity (Council of Canadian Academies, 2014;
Galloway, 2014; Tarasuk et al., 2016). Furthermore, northern
food systems are facing increasing expectations to serve an
expanded range of complex policy priorities, such as food
sovereignty, poverty reduction, climate change adaptation and
mitigation, sustainability, equity, social justice, natural resources
management and economic development (GNW'T, 2017).

In response to these challenges, many northern regions
are envisioning new and expanded roles for a local agri-
food industry that includes commercial production, processing
and distribution capacity (Government of Newfoundland and
Labrador, (n.d.); Serecon, 2014; Government of the Yukon, 2016;
GNWT, 2017; Soppela, 2018; City of Yellowknife, 2019). Within
the context of northern food systems, a local agri-food industry
is an integral component that compliments traditional foods and
reduces the reliance on imported market foods. A local agri-
food industry serves as an economic sector of the jurisdiction
where it operates. Along with farmers, the agri-food industry is
comprised of a variety of businesses that deal with every aspect
of producing, processing, manufacturing, and distributing food,
which represents the agri-food value chain.

Historically, a local or regional agri-food industry has been
a minor economic sector in most northern regions, playing a
relatively limited role in most northern food systems (Gerlach
and Loring, 2013) and the regional economy (Unc et al., 2021).
More recently, the convergence of various factors is making
the promise of northern agriculture on a commercial scale a
reality. Climate change is creating “climate-driven agricultural
frontiers,” areas that are becoming or will become climatically
suitable for growing a wider range of crops (Hannah et al., 2020).
Advances in agricultural science and technology are making
northern agriculture a more viable commercial venture. As local

production scales up, the opportunities for a local value-chain
(processing and distribution) also increase. However, both the
benefits and the tradeoffs of northern agri-food expansion need
to be further evaluated and explored at a community scale to
ensure that new or expanded local agri-food industries contribute
to and support a resilient and sustainable food system (Tendall
etal., 2015; Unc et al., 2021).

While compelling, the promise of a local agri-food industry
to contribute to the complex needs of northern food systems is
not without risks and challenges (Simba and Spring, 2017; King
etal., 2018; Hannah et al., 2020). The dramatic shift in agriculture
production through industrialization in the 20th century that
resulted in significant increases in productivity and yields has
had negative impacts on ecosystems, water, soil and climate
worldwide (Patel, 2013; IPES-Food, 2016; Hetherington, 2020).
The resulting agri-food system that still dominates today has
also had negative impacts on food security, local economies and
health as high calorie and processed commodity crops, such as
corn and rice have replaced many nutrient-rich foods in diets
around the world (Patel, 2013; IPES-Food, 2016; Hetherington,
2020).

Current and potential northern agriculture regions are
ecologically, politically, and culturally distinct from the more
well-developed agricultural regions of the South. The benefits
of developing and expanding new agricultural landscapes in
the North must be considered against the potential undesirable
consequences (King et al., 2018; Hannah et al., 2020). One of
the major trade-offs from expanding or establishing agricultural
regions in the North is the potential release of soil carbon from
clearing and cultivating previously undisturbed lands as this
has implications for achieving climate change targets (Guo and
Gifford, 2002; Hannah et al., 2020; Unc et al., 2021). Furthermore,
northern ecosystems provide a myriad of unique and essential
ecosystem services that sustain the northern ecosystem and
are critical to Indigenous culture and traditions and could
be negatively impacted by land conversion to agricultural
production (Powlson et al., 2011; Hannah et al., 2020; Bélisle
et al., 2021). Socio-political implications are largely unexplored;
yet, are equally as important and complex as the ecological and
require the engagement of Indigenous and local community
stakeholders to balance the potential trade-offs of expanding
agriculture in the North (Spring et al., 2019; Hannah et al,,
2020). In addition, there is an opportunity for increased local
production to create new livelihoods in developing economies,
such as the NWT (Tomich et al., 2019). Finally, the opportunity
for entrepreneurship and job creation across the value chain as a
result of a developing agri-food industry may support a reduction
in poverty rates, as has been shown in other agri-food systems
(Christiaensen et al., 2011). The development of a resilient local
agri-food value-chain will depend upon balancing the benefits
and tradeoffs associated with agricultural expansion into these
highly complex northern communities.

In their efforts to define a shared vision for the future
of commercial-scale agri-food activities and to make policy,
governance and infrastructure decisions about the new and/or
expanding role of an agri-food industry in their regional food
systems, northern stakeholders need a better understanding of
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the underlying structure and dynamics of complex food systems
(Hodbod and Eakin, 2015; Caldwell et al., 2018). Moreover,
with relatively underdeveloped, but promising local agri-food
industries, there is a clear, need for relevant, local knowledge and
a better understanding of the challenges, opportunities, drivers,
and implications of supporting the growth and expansion of
commercial agri-food activities.

Recent research has highlighted the importance of a
systems-based approach for studying the complex linkages,
dynamics and interactions within a food system, including
the actors, biogeophysical components, socio-economic context,
and the multiple, sometimes competing priorities of northern
food systems (Wittman et al, 2017; Food and Agriculture
Organization of the United Nations, 2018; Béné et al., 2019;
Brouwer et al., 2020). Embedding food systems analyses within
a systems framework has proven to be an effective approach
for capturing this inherent complexity and for helping food
systems actors to develop solutions for managing complex food
systems that are expected to meet diverse goals (Bacon et al.,
2012; Lamine, 2014; Hodbod and Eakin, 2015; Spring et al., 2018;
Oteros-Rozas et al.,, 2019). A necessary first step to this systems
approach is to understand the individual components of the food
system (Brouwer et al., 2020). This paper focuses on that first step
using the emerging agri-food industry in the NWT and its role
the broader food system as a case study.

In the NWT, the agri-food industry is gaining increasing
attention from northern stakeholders as part of a solution toward
building a sustainable, adaptive food system that responds to
critical policy imperatives, including poverty reduction, food
security, nutrition, and economic development (GNWT, 2017).
As a nascent and fledgling economic sector in the NWT, the agri-
food industry was recently identified as an emerging opportunity
for the NWT economy (Economic Opportunities Strategy
Governance Committee, 2013). The promising role of the agri-
food industry in the NWT represents, in essence, a transition of
a food system reliant on traditional and imported market foods
to an agri-food system—where a local value-chain (commercial-
scale agriculture production, processing and distribution) is
expected to play a more important role in the food system.
The NWT is a rare case in which a local agri-food industry,
as an economic sector, is largely underdeveloped. However,
stakeholders in the NWT have acknowledged the “promise” of a
fledging territorial agri-food industry for meeting various policy
and social priorities. As such, the emerging NWT agri-food
industry is an excellent case for a systems-based analysis of a food
system in transition. It offers a unique opportunity for studying
a nascent agri-food industry within the context of an existing
food sytem to gather baseline data for gaining critical insights and
providing strategic recommendations for managing the complex
goals of a northern food system in transition.

A historical review of agriculture in the NWT provides
important context for understanding both the present realities
and future implications. Subsistence agriculture has a long
history in the NWT beginning with its introduction by early
settlers, fur traders and missionaries [Cardinham Text and
Creations, (n.d.)]. However, its integration into residential
schools has left some negative associations with agriculture

among Indigenous communities (Simba and Spring, 2017).
In the early 1900’ the federal Department of Agriculture
established a small network of Dominion Experimental Farm
Substations in several communities across the NWT. By 1943
there were 252 acres under cultivation [Cardinham Text and
Creations, (n.d.)]. During this time, the federal government also
supported the resource extraction industry through subsidies
for railways, highways, airports, and hydroelectric developments
around key mining areas. This infrastructure, coincidentally,
made importing food into the NWT much easier (Johnston,
2018). Building a territorial agri-food industry lost momentum
due to competition from imported foods from the South. As well,
despite recommendations by the Department of Agriculture in
1966 to introduce a regional Department of Lands and Resources
in the NWT, no action was taken, and the experimental farms
were shut down in 1970 [Cardinham Text and Creations, (n.d.)].

Agriculture has continued in the NWT, although at a smaller,
uncoordinated scale, for decades. Scaling up local commercial
food production, processing and distribution is key to building
a thriving agri-food industry that supports a resilient territorial
food system (GNWT, 2017). Commercial-scale agriculture is
represented throughout the NWT with at least one commercial
operation in each of the five regions of the Territory (GNWT,
2017). Currently, commercial agriculture in the NWT includes
eggs, greenhouse vegetables, potatoes, and market gardens
(GNWT, 2017). Farmers markets in several communities support
small-scale commercial agriculture and are relied upon to
nurture future industry growth yet face obstacles in meeting local
demand (Radcliffe et al., 2021). Value-added activities are limited
by the shortage of local produce. Nonetheless, the agri-food
industry is becoming an important element of the NWT food
system, as well as its economy (GNWT, 2017). It was identified as
one of the NWT’s emerging economic sectors with the potential
to increase economic opportunities (Economic Opportunities
Strategy Governance Committee, 2013). Understanding its future
and how best to integrate it with other parts of the food
system, including traditional foods and livelihoods and imported
market foods, is a priority for policymakers, community leaders,
sustainable food system advocates, and stakeholders in the NWT
agri-food industry.

The research presented in this paper is part of a larger
ongoing initiative, Northern Agriculture Futures (NAF), led by
the Ka'a'gee Tu First Nation in Kakisa, NWT in partnership with
NWT communities, academic partners and local organizations.
NAF aims to address barriers to the production of local
food in communities across the South Slave and Dehcho
regions of the NWT and to build a broad network of local
food actors to discuss the future of agriculture. As many
communities are turning to local food production, NAF has
led to multiple discussions across the region about the benefits,
trade-offs and barriers to scaling up local food production,
including commercial agri-food activities. This paper reports
the findings of one study within the NAF initiative that
involved working with territorial organizations, local food
advocates and agri-food entrepreneurs to develop strategies for
expanding the NWT agri-food industry as an emerging but
critical element of the NWT food system. It is an exploratory
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study, mostly descriptive and structural in nature. We argue
that a descriptive-structural analysis (what a food system
is) provides a necessary empirical basis for future in-depth,
normative-strategic analyses (how a food system should be)
of the dynamics shaping northern agri-food systems (Neven,
2014).

Grounded in a food systems approach (Wittman et al., 2017;
Food and Agriculture Organization of the United Nations,
2018; Brouwer et al., 2020), we used a correlative, evolutionary
SWOT analysis (Vlados, 2019; Vlados and Chatzinikolaou,

2019) to profile the fledgling NWT agri-food industry within
the context of the existing NWT food system. Through
further thematic analysis, we identify and describe dominant
narratives and key themes within the narratives that frame
important constraints and drivers shaping the future of the
NWT agri-food industry and its potential to contribute to
the core goals of the NWT food system: sustainability,
food security, nutrition, poverty reduction and economic
development. We make policy and practice recommendations
for building an agri-food industry that serves the multiple
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FIGURE 1 | Adapted Food Systems Framework. (Source: Food and Agriculture Organization of the United Nations. Adapted with permission).
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goals of the NWT food system. The study is guided by two
research questions:

1) How is the promise of the emerging NWT agri-food industry
framed within the context of the broader food system?

2) Given this framing of the NWT agri-food industry, how can it
contribute to the sustainability of the NWT food system and
to the goals of food security, poverty reduction, nutrition, and
economic development?

The paper is organized as follows. The next section (2) “Materials
and Methods,” outlines our conceptual framework and describes
the study design and methods. In Results we report our findings
based on our conceptual framework, which address our first
research question. In the discussion (Discussion), we answer
our second research question by focusing on the central goals
of the food system as defined in our conceptual framework
(sustainability, food security, nutrition, economic growth and
poverty reduction. In Conclusion we conclude with policy
recommendations and suggestions for future research.

MATERIALS AND METHODS

Conceptual Framework
The food systems approach is the foundation of this analysis
as northern agri-food systems are fundamentally shaped by
complex, interdependent natural and social elements (Chapman
et al., 2017; Food and Agriculture Organization of the United
Nations, 2018; Béné et al., 2019; Brouwer et al., 2020). At the
core of this approach is a respect for the interactions between
the social, cultural, and ecological and the critical need for
these intersections to be integrated into an analysis focused
on supporting sustainable food systems and transitions (Bacon
et al., 2012). We have operationalized our systems approached
by adapting the FAO sustainable food systems wheel (Food
and Agriculture Organization of the United Nations, 2018) to
represent the NWT food system (Figure 1; Table 1). Our adapted
food systems framework maintains a focus on the complete food
system, “taking into account all the elements, their relationships,
and related effects...[in] an intricate web of interlinked activities
and feedbacks” (Food and Agriculture Organization of the
United Nations, 2018, p. 2), at the same time reflecting the unique
aspects of the NWT food system. We use our adapted food
systems framework (FSF) to structure and organize our analysis.
The FSF consists of six concentric rings (Figure 1; Table 1). It
is centered around the core goals or outcomes of a food system:
nutrition, food security, poverty reduction, and economic
development. The outcomes are dependent on the sustainability
of the system, which encompasses the three dimensions of
sustainability: social, ecological, and economic. The third inner
ring (behavior of diverse actors) highlights the importance of
agency in shaping the sustainability performance and outcomes
of the system. Actors range from the bottom-up grassroots
actions of communities, farmers, agri-food entrepreneurs to the
top-down decisions of policy makers and local governments. The
actions and decisions of diverse stakeholders take place within the
“structure” of the socio-ecological system, which is represented

by the three outer rings of the FSE and includes the core agri-
food system (activities and services), as well as the societal
context and natural environment. The core system is comprised
of two tightly linked subsystems (activities and services). The
core system—activities represent the traditional segments of an
agri-food industry, often referred to as the agri-food value chain:
production, processing, distribution, consumption and waste
management. The second subsystem encompasses the matrix
of services that support and shape the core system activities
and include: access to natural resources, inputs, knowledge,
labor, and finance. The core system is embedded in an external
milieu represented by the societal context and the natural
environment. The subcomponents of societal context include
organizations, policy, regulation and governance, infrastructure,
and socio-cultural norms. The natural environment is comprised
of climate, water, soils, ecosystems and air subcomponents. The
most critical feature of our adapted food system framework is the
interdependence among the components (the rings) in shaping
each other and ultimately the desired outcomes of the food
system (sustainability, food security, nutrition, poverty reduction
and economic development) (Wittman et al., 2017; Food and
Agriculture Organization of the United Nations, 2018).

Study Design and Methods

A naturalistic inquiry approach using ethnographic techniques
was used to observe the NWT agri-food system transition
process through the actions and discourses of stakeholders in
the “real world” in “real time” (Stake, 2010). Following standard
ethnographic methods (O’Reilly, 2012), the dataset for the study
was generated from participant observations and informant
input through interaction and engagement with stakeholders,
augmented by document review and field notes. Participant
observations included a variety of interactions with partners
and stakeholders, such as phone calls, meetings (face to face
and virtual platforms), emails, community engagement sessions,
and a facilitated strategic planning session of the NWT Food
Network Board of Directors held in Hay River in March 2020.
Informant input from stakeholders and community partners
provided details and clarifications of the participant observations,
as well as background and historical information about the NWT
food system and agri-food industry. Participant observations
and informant input took place from August 2019 to October
2020. A variety of historical records and current documents were
analyzed, including government, stakeholder and community
policies, strategic plans, reports, project summaries, websites,
media reports and research proposals. Many of these documents
provided detailed profiles and history of the NWT agri-food
industry and commentary on its promise for supporting and
advancing various government policy priorities. Extensive field
notes of the participant observations, informant input and
document review were taken throughout the 15-month study and
informed the analysis. While this study is indirectly informed by
participation and engagement of Indigenous partners, embedded
in reviewed documents, it is not a replacement for direct
engagement and inclusion, which was limited in this study.
Further study into the ways Indigenous communities shape the
agri-food industry and the broader NWT food system today and
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TABLE 1 | Description of each component (ring) and its associated subcomponents of the adapted food systems framework (Figure 1) with SWOT results.

Component Subcomponents

SWOT* Results Description

Core goals Poverty Reduction Food Security Nutrition Economic

Development

Sustainability performance  Environmental Social Economic

Behavior of diverse actors  Policymakers Food systems advocates Communities

Industry stakeholders

Core system: activities Production

Processing
Distribution
Consumption
Waste management

Core system: services Access to natural resources

Labor
Inputs
Knowledge
Finance

Societal context Organizations

Policies, laws, regulations
Infrastructure
Socio-cultural norms

Natural environment Air

Soil
Ecosystem
Water
Climate

The NWT has identified these outcomes as the core goals of
its food system.

The performance of a food system based on the three
dimensions of sustainability determines the success in
achieving the core goals.

Diverse actors include both bottom-up and top-down
actions and decisions that shape the performance of the
food system. Actors’ behaviors are mediated within the
broader structural components of the food system: the core
system, societal context and natural environment.

S, O, The core system activities represent the pathway through
which food products are produced.

(0]

S, W, 0

S, 0

T,O,W The matrix of services that directly support the core system
activities.

T

(6]

S, W, 0

W
The social context represents the external social dimension
of a socio-ecological system and its influence in shaping the
core system, actors’ behaviors, sustainability performance
and the core goals.

S,W,0, T

S,W,0, T
The subcomponents of the natural environment interact to
provide critical ecosystem services that reverberate
throughout the entire food system. In northern food systems
there is an enduring connection between the natural
environment, people and communities, health and
well-being.

T

T

T

'S, strength; W, weakness; O, opportunity; T, threat.

into the future are underway as part of the NAF initiative, of
which this study is a part.

We applied a qualitative analysis to the dataset using QSR
Nvivo 12 in a two-stage process. First, the dataset was reviewed
and deductively coded to the structural subcomponents of the
FSF (Figure 1; Table 1) and as a strength, weakness, threat or
opportunity using a correlative and evolutionary SWOT analysis
(Vlados, 2019; Vlados and Chatzinikolaou, 2019) to structure
and organize the data. A correlative and evolutionary SWOT
analysis addresses the limitations of a conventional SWOT
by acknowledging that “socioeconomic forces and factors are
strongly and systematically related to each other” and that
transitions are a “gradual process of change, accumulation of

results and path-dependent development of all socioeconomic
forces and actors” (Vlados, 2019, p. 353). In other words,
adopting a correlative and evolutionary SWOT analysis fits with
our food systems theoretical grounding.

The first stage analytical process produced “data extracts,”
chunks of text abstracted from the dataset (Dey, 1993). The data
extracts, now coded under an FSF subcomponent and SWOT,
were subjected to a second stage thematic analysis. Following
an inductive thematic analysis approach (Braun and Clarke,
2006), the data extracts were read and analyzed to identify key
themes that characterized the discursive framings of the FSF
subcomponents in the context of the promise of the NWT agri-
food industry. The thematic analysis was instrumental in giving
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the results of the SWOT analysis a more nuanced interpretation.
Given our qualitative approach to the research, we did not apply
a quantitative basis for identifying the themes reported in the
findings (e.g., the number of references coded to “access to
natural resources”). Such “counting” would not provide the type
of “rich description” that a thematic analysis of qualitative data
provides (Dombroski et al., 2020).

RESULTS

The results of the SWOT analysis are summarized in Table 1.
The SWOT analysis was applied only to the structural elements
of the FSE, which comprise the outer three rings: Core system
activities and services, natural environment, and societal context
(Figure 1). Not all the subcomponents of the FSF were captured
in the dataset. Missing from the dataset were references to waste
management, organizations, infrastructure, air, and water.

Based on our analysis, we identify two dominant narratives
that frame the future of the agri-food industry within the
NWT food system: the agri-food industry business case narrative
and the agri-food industry implications narrative. The agri-
food business case narrative frames the FSF subcomponents
as constraints and/or drivers of the growth and development
of the NWT agri-food industry. This narrative highlights the
challenges and the opportunities for establishing and maintaining
a new economic sector in the NWT. It speaks to the current
nature of the FSF subcomponents and their potential impacts
on the business or commercial viability for a local agri-food
value chain to function, evolve and expand. The agri-food
industry implications narrative emphasizes the potential impacts
or implications of the agri-food industry on the subcomponents
of the NWT food system. This narrative envisions the ways
in which the emerging NWT agri-food industry may interact
within the existing NWT food system. It highlights the potential
environmental, social, cultural and political implications of an
expanding commercial-based agri-food value chain. Within both
narratives, while there are competing goals and interests, there
appears to be a shared vision for an agri-food industry that
provides “food from the NWT for the NWT.”

Certain subcomponents of the NW'T agri-food system appear
to be more prevalent within the two narratives. Within the
natural elements these prevalent subcomponents include climate,
soil, and ecosystems. The more prevalent subcomponents of
the social context include policy/regulations/governance, and
socio-cultural norms. Knowledge and inputs were predominant
subcomponents of the core systems services, while production
and consumption were outstanding subcomponents of the core
system activities (Table2). We also note discursive patterns
(themes) that frame these more prevalent subcomponents of the
FSF in multiple, interdependent, and sometimes conflicting ways
(Table 2). We present our findings by describing the key themes
that frame the prevalent subcomponents within the context of
the two narratives. In the discussion (Discussion), we link the
our findings to the core goals of the FSF (two inner circles)
(sustainability, food security, nutrition, poverty reduction and
economic development) and highlight the potential implications

for the emerging NWT agri-food industry in contributing to
those goals.

Natural Environment

Both narratives are represented in the natural environment
component discourse. A point of consensus in the discourse
among stakeholders was the inherent and essential role of the
natural environment in the lives of the people of the NWT and
its food system. Any future agri-food industry would be expected
to respect and strengthen this relationship. The Premier, Bob
McLeod articulated the relationship in the NWT Sustainable
Land Use Framework (Government of the Northwest Territories,
2014):

Land is life. It is the link to our past. Many people draw their
spiritual and cultural identity from the land. It has provided food
and materials to sustain the people of the Northwest Territories
(NWT) for hundreds of years, and it is the key to the future... (n.p.).

Climate and soil tend to dominate the natural environment
discourse about the future of agriculture, with ecosystems having
a less prominent, but salient presence.

Climate

Climate is generally framed in two ways: climatic conditions,
which is part of the agri-food business case narrative and
climate change, which is reflective of the agri-food industry
implications narrative.

Climatic Conditions

The climatic conditions are a constraint to the future of
agricultural production in the NWT. The climate is highly
variable with regional differences dictating the types of
production (crops, livestock) that may occur in different regions.
The growing season, as defined by the number of frost-free days,
ranges from 40 to 100 days (Serecon, 2014). The amount of
daylight during the growing season is comparatively high, with
16-19h of daylight available during the growing season in the
southern NWT and up to 24h of daylight during the growing
season in more northern communities (Serecon, 2014). Day-
length is considered as a mediating factor that can compensate
for the relatively low mean temperatures. These climatic factors
(low mean annual temperature, length of the growing season
and the amount of daylight) contribute to the growing degree
days and crop heat units available for crop growth in northern
communities, which are generally considered to limit the range of
the crops that could be grown in the NWT. For example, the Hay
River Sustainable Agriculture Plan (Serecon, 2014) highlights this
discourse about climatic conditions: “The primary limiting factor
for crop selection is the low heat units available for crop growth. ..
However, the long daylight does make up for the short growing
season for many other crops.” (p. 15)

Another critical aspect of the climate that has an impact
on the future of agriculture is precipitation, which is generally
regarded as inadequate for meeting the needs of most crops.
Low levels of precipitation are a potential barrier to expanding
commercial scale agriculture. While irrigation is a possible
solution, there are concerns of over potential impacts on water
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TABLE 2 | Key themes framing the dominant subcomponents of the adapted foods systems framework.

Framework Subcomponent Themes

Natural Elements

Climate

climate as constraining future of agriculture
climate change driving transition to agri-food system

o Agriculture as a climate change adaptation and mitigation strategy

o Agriculture contributing to climate change

Sail

Ecosystems
Societal Context

Policy, regulations, governance

Socio-cultural norms

Core System—Services

Knowledge ¢ framed as both weakness and opportunity
L]
e sharing knowledge

Inputs ¢ framed as weakness and opportunity

lack and high costs

Access to natural resources lack of infrastructure (e.g., roads)

uncertainty regarding land ownership
Core System—Activities

Production

imported food
poor supply-chain relationships

Consumption

consumer preferences for diverse

land unavailable for agriculture production

limited soil suitable for agricultural production
requires amendments due to low levels of essential nutrients
important component of the terrestrial ecosystem, reflecting the health of the ecosystem

risks from commercial agriculture to biodiversity, wildlife health, new invasive species

current policy/governance system constrains future of agri-food industry due to lack/absence of agri-food policy/regulations

cultural importance of food and community-based gardening
promise of agri-food industry to open new sources of traditional knowledge and new agri-food cultural practices

multiple framings: innovation, research, training, expertise, capacity building, western science and traditional knowledge

general sense of hope and anticipation about future of agri-food industry

diverse range of crops successfully grown

entrepreneurial opportunities support economic development and job creation

high costs of production threat to consumer demand and competitiveness of NWT agri-food industry to compete with

consumer demand for local food strong and increasing

consumer resistance to higher prices of local food
consumer support for various market channels (farmers’ markets, farm gate and local retailers)

quality. According the GNWT (2017), “the NWT experiences low
levels of annual precipitation. Irrigation may be a consideration
that enhances production; however, care is needed to protect and
access uncontaminated water supplies through the proper use of
water systems” (p.15).

Climate Change

The second framing of climate is climate change as a driver
of the transition of the food system to integrate a local agri-
food industry. The impacts of climate change threaten the
sustainability of the food system, as well as the food security
and sovereignty of NWT communities in several ways and
contribute to the challenges of maintaining traditional ways
of life (e.g., availability and accessibility of traditional foods)
(Simba and Spring, 2017; City of Yellowknife, 2019). Agriculture
shows promise as not just a climate change adaptation strategy.
Some stakeholders envision agriculture as a climate change
mitigation strategy—as a way to slow the pace of climate
change. This discourse contrasts with concerns over the risks of
commercial-scale agriculture in contributing to climate change.
These concerns are also noted in the discourse framing access to
natural resources.

Soil

Soil is predominantly framed as a constraint to the promise of
the agri-food industry. There is limited soil that is suitable for
agricultural production in many regions of the NWT due to
underlying geological conditions (Cook, 2017) and low levels of
essential nutrients such as nitrogen:

In almost every community, the soil requires some type of
amendment... In almost all cases, there is a need to add nutrients,
which is most commonly being done through the addition of
manures. The availability of manure is also quite limited, resulting
in much of the required manure being imported from outside
the territory. There is some manure ... but these are of limited
quantities and still require considerable transport especially for
northern regions [Government of the Northwest Territories
(Industry Tourism and Investment), 2015, p. 12].

Soil contamination from past mining activities is a concern
particularly in Yellowknife:

Although garden produce has been found to contain arsenic, there
has been no evidence to date that demonstrates garden vegetables
grown within the City of Yellowknife, N'dilo and Dettah pose a risk
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for human consumption. Imported soil can be used as a precaution
(City of Yellowknife, 2019, p.23).

There is a complex relationship between soil and other
subcomponents of the agri-food system, such as access to
natural resources, inputs, and knowledge. This interdependence
across the broader components of the food system framework
is illustrated by the findings reported from the community
engagement sessions for the NWT Agriculture Strategy
[Government of the Northwest Territories (Industry Tourism
and Investment), 2015]: “[a] common concern raised was that
individuals are not aware of the location of the best soils in
their area, their ability to access those soils, or the ability to get
accurate soil tests completed” (p. 12).

Ecosystems

The discourse around ecosystems is illustrative of the agri-
food industry implications narrative. Expansion of commercial
agriculture poses risks to biodiversity from unsustainable
agricultural practices. There are risks from the potential
introduction of invasive species and loss of habitat due to land
clearing and the risk of disease transmission from livestock to
wildlife. This is a compelling narrative, given the strong cultural
links between traditional food systems and northern ecosystems.
Another defining characteristic of the ecosystem discourse is that
it is acknowledged by most stakeholders. There is consensus that
protecting the unique northern ecosystem is a priority and that
commercial-scale agricultural practices must reflect this value.
The GNWT Agriculture Strategy highlighted the importance of
developing sustainable agriculture practices that conserve and
sustain the northern ecosystem:

... To date, northern agriculture and agri-foods productions has
had minimal impact on wildlife and wildlife habitats. However,
biodiversity can be threatened with unsustainable agriculture
practices such as the cultivation of uniform crops, the introduction
of pests or diseases such as anthrax or rabies, water pollution
and /or soil degradation. Other possible threats to biodiversity
include invasive species (plants, animals, insects), the potential for
genetic pollution, direct damage to wildlife and wildlife habitats
and risks inherent in the transfer of disease from wildlife to
domestic animals and from livestock to wildlife. This Strategy
recognizes that additional work is needed, in partnership with key
stakeholders to ensure the wildlife friendly agricultural practices
are followed. These practices will be outlined in regulatory and
guidance documents... (GNWT, 2017,p. 14).

Societal Context

The societal context has a strong presence in how stakeholders
perceive the future of the NWT agri-food industry, its role in, and
implications for the food system. The two subcomponents within
societal context that dominate the discourse on the promise of
the NWT agri-food industry include policies, regulation, and
governance and socio-cultural norms.

Policy, Regulations and Governance
As part of the agri-food business case narrative, policy, regulation
and governance are a critical driver shaping the future of the

agri-food industry in the NWT. While framed as a strength,
weakness, opportunity, and threat, in general, the current
policy/governance system is seen as constraining the future of the
agri-food industry. One point of consensus among stakeholders
is the absence of agriculture policies and regulations. While many
see absence of agriculture policy and regulation as strength or
opportunity, it is also recognized that policies and regulations
are necessary to protect the public health and safety, the fragile
NWT ecosystem, as well as supporting the competitiveness
of the nascent agri-food industry. Food safety regulations are
proving to be a contentious issue among some food system
actors, who perceive them to be a barrier to food security
and food sovereignty. The absence of agriculture regulations is
perceived to create a less restrictive environment for the agri-
food industry relative to other highly regulated industries, such
as mining. According to a producer at the NWT Food Network
Strategy Session, the lack of regulations is an opportunity for
“industry to build a regulatory [framework] in partnership with
territorial/provincial colleagues.”

Many stakeholders spoke of confusion in accessing
information about regulations and a lack of clarity. The need
for agriculture policies and regulation has been acknowledged
at both the community and territorial level. For example, the
GNWT Agriculture Strategy (GNWT, 2017) highlights the
weakness of the current policy framework to support the growth
of the agri-food industry:

In order to build an agriculture sector, regulations, legislation and
policies are required at all levels of government, to enable it to grow
and function. Under current legislation, the NWT's agriculture
sector has very little room to grow and a supporting agriculture
policy framework has yet to be developed (p.9).

A review of current legislation has identified a number of gaps
specific to agriculture. Additional regulations are needed to meet the
needs of producers involved in areas ranging from animal handling
to product marketing (p.10).

Existing policies and regulations, which have been developed
for other sectors and applied to agriculture are a limitation
to the growth and development of the industry. For example,
in the absence of water regulations for agriculture, regulations
designed for the mining sector are being applied. The need for
policies specific to agriculture was highlighted in the Hay River
agriculture strategy:

Consideration should also be given to specifically considering
agriculture when determining the zoning for new parcels of land.
There is always the potential for conflict when adjacent lands are
used for residential purposes and for agriculture (however small the
area). (Serecon, 2014, p.29)

Moreover, some stakeholders are concerned that the existing
policy infrastructure does not reflect the unique needs,
circumstances, and realities of northern communities, in
particular, Indigenous communities. Current food system
policies are seen as a barrier to self-determination, food
sovereignty and community economic development:
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...many federal laws are imposed on the North, without
consideration for the unique conditions and circumstances of the
people and communities who live there. The current existing
legislative and regulatory framework is an impediment to
harvesting, selling and sharing country/traditional food...food
safety regulations...and practices were considered to have
a negative effect on access to country/traditional foods in
communities. (The Gordon Foundation, 2017, p.10-11)

This quote highlights another weakness of the existing policy
infrastructure, which is the lack of regulatory, inspection and
enforcement capacity. This is a concern at both the territorial and
community level: “The regulatory capacity of both the GNWT
and the Town of Hay River would likely be insufficient for
rigorous regulatory enforcement” (Serecon, 2014, p. 34)

Other policy concerns raised by stakeholders include
agriculture labor laws, food safety and health regulations, land
title and land use policy. Land use policy is a major issue that has
been identified by many stakeholders, including the Territorial
government: “Permanent resolutions of land issues are complex
but need to be resolved in order to move the sector forward”
(GNWT, 2017, p. 29). The discourse around land use and the
future of agriculture is discussed in the section on Core System
Services—Access to Natural Resources.

Socio-Cultural Norms
Much of the discourse around socio-cultural norms is framed
by the cultural importance of food, the complex relationship
among people, food, and land, and the role of community-
based gardening, rather than the future of the agri-food industry
providing economic or business opportunities. As part of the
agri-food industry implications narrative, such discourse is not
unexpected, given the relatively short history of commercial-
scale agriculture in the NWT relative to the very long standing
Indigenous cultural ties to traditional foods from the land.
There are concerns that an unsustainable agri-food industry
could further diminish the role of the traditional food system.
Traditional foods are inextricably linked to Indigenous culture
and identity, as well as individual and community spiritual and
physical well-being: “Country/traditional food has a critical place
not only in the diet and health of the North, but also the
maintenance of community, belonging, and inter-generational
transfer of cultural practices and Traditional Knowledge and
skills” (The Gordon Foundation, 2017, p.11). Myriad forces
are driving socio-cultural changes that make it increasingly
difficult for Indigenous communities to participate in traditional
harvesting activities resulting in a decline in the consumption of
traditional foods and increased consumption of ultra-processed
imported market foods, which contribute to declining health.
There is a sense of a loss of traditional food knowledge, which
is seen as a loss of cultural identity (City of Yellowknife, 2019).
There is some question of the promise of the agri-food
industry given the lack of traditional knowledge in growing
food and the colonial legacy of agriculture. Others envision
opportunities for agriculture to address food security and to
open the possibility of “new” sources of traditional agri-food

knowledge and “new” agri-food cultural practices. An illustrative
example of this discourse can be seen in Simba and Spring (2017):

Some often question the appropriateness of agriculture as a solution
in communities that have little to no background in growing
food. Agriculture is a solution that non-Dene often bring into
communities, with little involvement of locals. There is a legacy
in many communities of gardens that have been planted by well-
intentioned individuals from outside the community—gardens that
never produced food because little education and support was
provided to the community, and without community buy-in, no
one took care of the garden. Nonetheless, growing food remains a
potential solution that communities are interested in pursuing to
meet their food needs, particularly with increasing costs of food and
fuel... Planting the garden proved to be a very popular event in
the community. Children from the school came out to help, as did
some parents and Elders. In all, approximately 20 people, nearly
half the community, turned out to take part in planting. In fact, the
planting experience was captured on video in hopes of providing a
how-to demonstration for other communities in the North. (p.26)

Core System—Services

Knowledge

Within the context of the agri-food business case narrative,
knowledge is prominent in the discourse about the promise of
the agri-food industry in the NWT. Some see knowledge as a
weakness, such that it is lacking, insufficient and inaccessible.
There is a lack of local technical knowledge and expertise
about agricultural production and food processing. There are
no formal extension services in the NWT. Past agricultural
knowledge has been lost [Cardinham Text and Creations, (n.d.)].
The existence and location of the records from the former
experimental stations are uncertain. The importance of sharing
knowledge is a common theme of the knowledge discourse.
Others see knowledge as an opportunity to build a sustainable
agri-food industry through research, innovation, training, and
capacity building. Advances in northern agriculture science and
technology are contributing to the potential for food to be
grown and processed in the NWT. There is consensus that
funding for innovation, research and knowledge dissemination is
essential to meet the knowledge needs across the entire agri-food
industry. The Aurora Research Institute and the Northern Farm
Training Institute are considered important for the production
and sharing of knowledge. This complex role of knowledge was
captured in the GNWT’s public engagement session for the
Territorial agriculture strategy:

The most common theme during the “Challenges” section of all
public engagement sessions was the need for the dissemination
of knowledge about agricultural production. Even many of those
actively growing food in some fashion now feel that they are under-
equipped in terms of technical expertise for field or greenhouse crop
production. There is a clear need for both education and experience
to be brought to all three sectors of the agriculture industry and the
promise of the NFTIL. Participants generally expressed excitement
about the possibility that this organization will significantly increase
the level of knowledge about agricultural production in the NWT. ..
There was also discussion about the possibility of leveraging the
Aurora Research Institute in similar ways. (Government of the
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Northwest Territories (Industry Tourism and Investment), 2015,

p-10)

Inputs

Agricultural inputs are resources used to increase yield,
productivity, and quality of production whether for crops or
livestock. Inputs include seeds, livestock feed, planting stock,
fertilizer, plant or animal health protection products, soil
amendments, utilities and equipment or machinery. In general,
inputs are framed both negatively (weakness) and positively
(opportunity), as part of the agri-food industry business case
narrative. There is widespread agreement over the lack of and
high costs of inputs. There are few agriculture dealers or input
suppliers in the NWT. All agriculture inputs are imported from
the south, making them very expensive due to transportation
costs. They are often in short supply. However, a new rail line
in Hay River is a promising opportunity for reducing the cost
and increasing the availability of inputs. Due to the poor soil
quality in the NW'T, amendments such as fertilizers and compost
are required to ensure proper crop growth and yield. In addition,
raised beds are widely used to overcome the limitations of poor
soil quality, which require lumber and some type of growing
media (e.g., potting soil). The high cost and poor availability of
livestock feed and health products are a barrier to future growth
of the livestock sector. The barriers are not insurmountable.
Commercial egg production and processing have been successful
in the NWT for more than 10 years. There are several innovative
solutions being considered for mitigating the input barriers to
livestock production, specifically small animal production for
meat (e.g., rabbits, chickens). The Hay River Agriculture Plan
(Serecon, 2014), highlighted one such project:

Small animals also require significant feed if they are to be raised at
a commercial scale, but the cost of importing feed could perhaps
be overcome with some creativity and adaptation of innovative
practices. For example, one individual is currently implementing
a barley fodder system, which will be used to rapidly grow barley
seedlings, which are to be fed to rabbits and chickens initially. This
type of system could significantly increase the volume of feed which
could be grown on a limited land base. (p. 8)

Utility costs are a barrier to extended season or year-round
production (e.g., greenhouse), but also to long-term growth
of the processing sector. Stakeholders in the consultation for
the NWT Agriculture Strategy [Government of the Northwest
Territories (Industry Tourism and Investment), 2015] identified
two key issues:

[First], the possibility of power rates being specifically allocated
for agricultural purposes, to increase the feasibility of longer-
season operations and reduce the costs for starter greenhouses.
[Second], “the possibility of access to waste heat generated by
existing or planned community infrastructure, whether owned
by the private or public sector. [Government of the Northwest
Territories (Industry Tourism and Investment), 2015, p. 12].

Another challenge related to energy and the future of agriculture
in the NWT is the implication for climate change of increased

use of fossil fuels by an expanding agri-food industry, which is
echoed in the ecosystems discourse. The opportunities to develop
alternative energy sources, such as solar, wind, geothermal and
biomass show great promise, but as yet are not a viable business
option. This is an example of a theme being articulate through
both dominant narratives.

Capital inputs, such as tractors, implements, irrigation
systems and processing equipment are not only in short supply,
but very expensive. The lack of agricultural financing in the NWT
adds another dimension to the inputs barriers that limit the
growth and development of the NWT agri-food industry. Neither
banks nor agri-food financing institutions, such as the Farm
Credit Corporation have adapted their financing procedures to
reflect the unique social context of the NWT.

Access to Natural Resources

Access to suitable agricultural land is one of the subcomponents
identified as having profound implications for the future of the
agri-food industry in the NWT. The notion of “access” is complex
and carries multiple, overlapping, interrelated meanings, which
are linked to discourses about other subcomponents of the
food system framework, such as soil and policy, regulation and
governance. The discourse framing access to natural resources
is another example that illustrates the two dominant narratives
that emphasize the implications of the constraints and enablers
of the food system on the future of the agri-food industry and the
implications of an expanded agri-food industry on the NWT food
system. Our analysis identified three key themes related to access
to land.

Lack of Infrastructure

While there are regions of suitable agricultural land in some
areas of the NWT, much of it is inaccessible due to the lack
of roads or geographic barriers such as lakes. The use of heavy
agricultural equipment will create new requirements for the
design of future roads. Furthermore, accessing agricultural land
may involve crossing through public or private tracts of land and
will require access agreements.

Unavailable for Production

There are ~two million hectares of land deemed suitable for
agriculture production in the NWT (GNW'T, 2017). Much of
this land is forested. It will require expensive, time consuming
clearing, which has further implications for both climate change
and ecosystem health. According to calculations done for the Hay
River Agriculture Strategy (Serecon, 2014): “The cost of clearing,
root raking and initial cultivation is ... likely in the range of
$800-$1,300 per acre.” (p. 14). There are concerns about public
reactions to large areas of boreal forest being cleared for agri-
food production, as well as the environmental and ecological
implications related to the loss of biodiversity and habitats and
the release of carbon from cleared land.

Uncertainties Regarding Land Ownership

Land ownership is a long-standing issue in the NWT. The
uncertainties and limitations around land ownership are
perceived as serious constraints for the future of the agri-
food industry. Conventional, commercial-scale agriculture is
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grounded in notions of private property and land ownership.
Without “title” to land, it is virtually impossible to get financing
for agricultural operations. On the other hand, the notion of
“owning” land is antithetical to Indigenous traditions. While the
ownership of land storyline is included as part of “access to
natural resources” key theme within the Core System-Activities
component of the adapted food system framework (Figure 1),
land ownership is also framed within the discourse about policy,
regulations, and governance within the societal context. As
highlighted by various stakeholders, land ownership is a complex
and confusing issue that involves all levels of government and
governance. Municipalities own land and can sell to private
citizens. Land ownership outside municipal boundaries has
inherent risks due to ongoing and outstanding land claims
and treaty negotiations with Indigenous communities. Even
crown (public) land is caught up in the discourses about land
ownership. The following quotes illustrate the discourse that
frames uncertainties regarding land ownership:

In the NWT, a complex and multi-level set of governance structures
and relationships continues to evolve, most recently with the 2014
federal-to-territorial devolution of powers over public lands, waters
and natural resources (Skinner et al., 2019, p. 5).

Given the complex nature of land ownership rules in the NWT,
compounded with the recent devolution of responsibility for Crown
land to the territory, as well as the myriad of ownership structures. ..
(Serecon, 2014, p. 31).

The ownership structures for land in the NWT are varied and
difficult to navigate if one is not familiar with the territorial and
municipal registry systems (Serecon, 2014, p.34).

The GNWT acknowledges that the current land tenure system may
not allow access to certain loan or funding programs available, and
is committed to working to address this issue (GNWT, 2017, p. 13).

Core System—Activities

The core system activities represent the pathway through
which food products are produced, which includes production,
processing, distribution, consumption, and waste management.
This is often referred to as the agri-food value-chain, which
represents strategic partnerships among inter-dependent agri-
food businesses who cooperate to incrementally create value by
linking the core system activities to consumer needs.

Production

The production discourse is framed more positively than
negatively, that is as strengths and opportunities, part of both
dominant narratives. Within the agri-food industry implications
narrative, there is a general sense of anticipation about the future
of the agri-food industry to contribute to the core goals of the
NWT food system-to fill gaps emerging in the traditional foods
system and to reduce dependence on market foods. There is
a sense that the agri-food industry represents entrepreneurial
opportunities for poverty reduction, economic development
and job creation. Agriculture was identified as an economic
opportunity by the GNWT in 2013:

The Agriculture sector has grown dramatically over the past decade
and now ranges from small community gardens to commercial
greenhouses; regulated egg production, the harvesting of “wild”
edibles, and the commercial harvest of game. Opportunities for
future growth are broad and diverse... (Economic Opportunities
Strategy Governance Committee, 2013,p. 64)

There are several key themes associated with production linked
to the agri-food industry business case narrative. A diverse
range of crops, mostly horticulture, are being successfully grown
throughout the NWT. The high demand for local produce and
current lack of competition within the value-chain is considered
a driver that is enticing people to consider commercial-scale
farming. There are few, if any, crop varieties developed for or
adapted to the growing conditions of the NWT. Development
of new northern crop varieties and production practices are
identified as a promising opportunity. There are several research
groups looking at long-term projects to develop northern
adapted crops across Canada, which ties into the discourse
around knowledge. Specific crops have been identified as
promising, such as berries and a variety of greenhouse vegetables
(Wohlgemuth, 2012). Urban agriculture is highlighted in the
Yellowknife agriculture strategy as an opportunity for addressing
various policy imperatives (City of Yellowknife, 2019). While
the potential opportunities for livestock production are limited
due mainly to issues related to the cost and availability of
feed, egg production is thriving in the NWT. Smaller livestock
such as meat chickens and rabbits are seen as promising
agricultural ventures.

The high costs of production are framed as a threat in two
ways. The first is tied to consumption and the lack of consumer
awareness of the high cost of local production. Stakeholders
noted that there is some resistance to pay more for local food than
market food, which is already very expensive. Secondly, the high
cost of production in the context of inputs threatens the ability of
the production sector to compete with imported foods.

Another potential barrier in the production sector is weak
value chain relationships. However, this could be seen as
weakness across all of the core system activities, not just
production. It is characterized by lack of understanding of the
realities of value chain partners, which can lead to adversarial
rather than collaborative value chain relationships.

A key theme of the production discourse linked to the
agri-food industry implications narrative is the concern largely
associated with agri-industrial systems defined by large-scale,
commodity-based, monoculture production. However, it is
highly unlikely that such an agri-industrial system will evolve
in the NWT. The limitations of climate, suitable land, lack
of interest by major agri-business players, the relatively small
market and social-cultural values point to a unique agri-food
industry in the NWT, unlike that of the more developed
industries of the south. Most stakeholders envision an agri-food
industry based on small-scale, diversified production, largely
driven by entrerpreneurs focused on providing food from the
NWT for the NWT. The idea of pursuing export markets for food
from the NWT was virtually absent from the discourse on the
promise of the agri-food industry.
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Consumption

Consumption is framed around the key themes of consumer
demand and consumer preferences, which while overlapping are
distinct drivers within the emerging NWT agri-food industry and
linked to the agri-food industry business case narrative. Demand
is positioned more quantitatively, representing the size of the
market—the level of consumer demand for local food. There
is consensus that demand is significantly higher than supply,
with reports from vendors at farmers’ markets and retailers that
local products consistently sell out. Ecology North (Scott, 2014)
estimated demand for fresh produce in the NWT at ~eight
million kilograms, with a retail market value of C$17 million.
Another aspect of consumption is the expectation that the agri-
food industry will ‘produce food in the NWT for the NWT’.
There is little talk of building an export market that would
compete with other more well-developed agri-food industries in
the south. The focus is on supplying the NWT market and serving
the core goals of the NWT food system.

Consumer preferences are a more qualitative discourse,
representing the specific types and characteristics of local foods
that consumers are looking for. Both are framed positively
as strengths and opportunities. There is strong and growing
demand for local food and consumers show a wide range of
preferences for a variety of local food products. Consumers
also show support for various market channels, such as direct
sales (farmers’ markets, farmgate) and local retailers. There is
less agreement over whether consumers are willing to pay more
for local products. Price insensitivity among consumers is cited
by some stakeholders, while others have highlighted the lack
of consumer awareness of the higher costs of local production
as a barrier to the future of agriculture in the NWT. Some
farmers have highlighted the struggle they face competing with
“imported market food.” The costs of local production make it
a challenge to match the price of food in grocery stores (already
significantly higher); farmers have faced resistance to the higher
price of locally produced food. One farmer described it as a
misconception about cost/price of local food.

DISCUSSION

Key to our findings are the two dominant narratives and
key themes of the prevalent subcomponents of the FSF that
emphasize both the constraints and enablers that will shape the
future development of the nascent NWT agri-food industry (agri-
food industry business case narrative), as well as the potential
implications of an expanded agri-food industry on the NWT
food system (agri-food industry implications narrative). The
narratives and key themes are representative of the tensions and
trade-offs that characterize the multiple intertwined objectives
of food system transitions and values of food systems actors
(Brouwer et al., 2020).

In this discussion, we complete our analysis of the NWT agri-
food industry in the context of the FSF by linking our findings,
which focused on the four outer rings of the FSE to the two
inner rings of the food system framework: sustainability and core
goals (food security, nutrition, poverty reduction and economic

development (Figure 1). We have combined food security with
nutrition and economic development with poverty reduction in
our discussion given the overlap between these pairs of food
system goals. With this discussion we answer our second research
question: Given the framings of the promise of the agri-food
industry as described in the findings, how can it contribute to
the sustainability of the NWT food system and to the goals
of food security, poverty reduction, nutrition and economic
development? We further identify key issues and policy priorities
for stakeholders to consider in their ongoing discussions of the
future of the agri-food industry in the NWT.

Sustainablity

Sustainability (environmental, social, economic) is widely
acknowledged as a necessary precursor to achieving the core
goals of a food system: food security, nutrition, poverty reduction
and economic development (El Bilali et al., 2019). In this section,
the discussion focuses on environmental sustainability as a
critical concern for food system actors. Social and economic
sustainability are captured in our discussion of the other core
goals. Environmental sustainability is most clearly articulated in
the soil and ecosystem discourses as part of the agri-food industry
implications narrative.

Soil and available land are limiting elements for growth of
the NWT agri-food industry. Most land with suitable soils for
agricultural production is currently forested and will require
clearing. Conversion from boreal forest to agriculture has
consequences. Soils represent the largest pool of carbon within
the boreal ecosystem (Pan et al., 2011; Bradshaw and Warkentin,
2015; Schuur et al., 2015). This means soils in the NWT act as
a critical carbon sink. Studies have shown that land use change
from forest to cropland has the potential to reduce existing
carbon stocks by up to 42% (Guo and Gifford, 2002; Griinzweig
et al, 2004). Griinzweig et al. (2004) noted that following
forest to cropland conversion, soil carbon losses are greater
in the boreal ecosystem than in other forest biomes. Without
careful management, there is the risk that land conversion could
potentially shift a significant carbon sink to a carbon source
(Post and Kwon, 2000; Guo and Gifford, 2002). However, the
amount of carbon loss in agricultural fields following cultivation
is highly variable and dependent on factors such as climate,
farming practices, hydrology, and topography (Compton and
Boone, 2000; Post and Kwon, 2000). In addition, the conversion
of forest to cropland has the potential to reduce the resiliency of
the ecosystem to perturbations such as drought or soil erosion
(Lal et al., 2004; Conant et al., 2011). Global climate models
have projected agricultural expansion into high-latitude northern
soils (King et al., 2018; Hannah et al., 2020), but these studies
do not account for local soil conditions in determining what
crops can be grown and where. There is a need for soil science
research in the NWT to help inform regional models to better
determine suitable areas for agriculture. Effective policies and
field-scale soil management practices will be needed to improve
the carbon sequestration potential of nascent agroecosystems
and minimize carbon release. Targeted efforts for managing
and protecting soil health will be necessary to ensure the
environmental sustainability of the agri-food industry.
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The boreal forest is a source of traditional foods and serves
significant historical, spiritual, and cultural roles for Indigenous
populations and others who share the land (Government of the
Northwest Territories, 2014). As land is seen as the basis of
food systems in the NW', agricultural practices and policies
that protect the unique NWT ecosystem are needed. Sustainable
agricultural practices that prioritize ecosystem health have gained
wide acceptance in fragile and marginal environments and are
aligned well with northern and Indigenous concepts of land
stewardship and protection (Spring et al., 2019). The lack of
an agri-food policy and regulatory framework could indeed be
an opportunity to implement progressive, sustainable, climate-
smart agricultural practices that protect the traditional food
system for future generations. Implementing such policies early
in the development of the agri-food industry is an opportunity
for global leadership in co-designing a sustainable food system.

Food Security and Nutrition

Stability is a key piece of the food security puzzle in
the NWT. The food system is vulnerable to inconsistent
supply due to the reliance on imported market foods. For
example, forest fires, which are expected to become more
frequent due to climate change, have resulted in road closures,
preventing food deliveries leading to food shortages in grocery
stores (Dodd et al., 2018). The COVID-19 pandemic caused
widespread disruption of global supply chains demonstrating
the importance of strong local value chains. Expanding
throughout the local value chain will help to counter the
vulnerability to system shocks inherent in a food system
that relies on imported foods. Increased food availability is
linked to increased production but is also contingent upon
getting the food to where it is needed. In this context, the
development of distribution channels within the agri-food
industry is critical to improving food security (Wittman et al.,
2017).

Short, local value chains have been linked to increased
nutrition security (Tomich et al., 2019). The production sector
can contribute by selecting nutrient rich crop cultivars and
varieties and adopting practices that enhance nutritional value.
Currently, most of the food produced in the NWT are
whole foods or have minimal processing, widely recognized in
principle-based healthy eating recommendations that support
both individual and public health (Health Canada, 2019; Willett
et al., 2019). There are promising opportunities for value-added
processing of both agricultural products and traditional foods
to provide a diverse range of nutritious food products. Value-
added activities will also make nutritious local and traditional
foods available throughout the year. The emerging agri-food
industry therefore has the potential to alleviate some of the
complex issues of nutrition insecurity in the NWT insofar as
it is able to provide diverse, nutrient rich foods to support
the well-being of residents. Along with contributions from
the agri-food industry, social policies that ensure all residents
have equitable access to affordable, nutritious, and culturally
appropriate local food options will be necessary to reduce
nutrition insecurity.

Economic Development and Poverty

Reduction

Much empbhasis is placed on the promise of the NWT agri-food
industry as a driver of economic growth and diversification at the
community and territorial level [Government of the Northwest
Territories (Industry Tourism and Investment), 2015; GNWT,
2017]. The agri-food industry is recognized as an important
economic driver in other northern regions of Canada (Caldwell
etal.,, 2018). Expansion of the NWT agri-food industry will open
new sources of economic growth and contribute to the socio-
economic health of communities. An important consideration
for the promise of the agri-food industry to contribute to
economic development include adapted financial instruments
that address the barriers related to land ownership.

In order for agri-food businesses to support economic
development, they must be competitive and profitable. They
must be able to compete with imported market foods and they
must be based on viable business models. As noted by Wilson
etal. (2020), “the financial viability of northern farms is currently
reliant on government support” (p. 298). Policy gaps noted in the
results point to the need for made-in-the NWT regulations to
support agri-food business viability and reduce operating costs.
Supportive policies and practices such as zoning that permit
residential and agricultural use, land use partnerships, food
safety, business loans, and labor laws can provide the necessary
infrastructure and security for agri-food businesses to succeed
and thus contribute to economic development.

Indigenous engagement is especially relevant to economic
development due to issues of land title and ownership in the
NWT. With a mixture of settled and unsettled comprehensive
land claims, devolution of land authority from federal to
territorial and Indigenous self-government, land title is an
ongoing issue that will have far reaching ramifications for the
development of an agri-food industry in the NWT. Furthermore,
the agri-food system transition may indeed look different
from region to region. Similar to participation in commercial
fisheries, local control of resources and direct community
involvement in decision making and monitoring is important
(Lowitt et al., 2020). The often-tense relationship fostered by
agricultural development in Canada between Indigenous and
settler communities is well-documented (Kepkiewicz and Dale,
2019).

There is evidence that agriculture is directly linked reducing
poverty (Christiaensen et al., 2011). It is widely acknowledged
that agriculture provides a livelihood for many people in
developing economies (Tomich et al., 2019). Entrepreneurship
and job creation across the value chain are some of the ways that
the NWT agri-food industry will contribute to poverty reduction.

As a new economic sector, growth in the agri-food industry
will be driven by entrepreneurship, that is individuals or
communities starting up viable businesses around an identified
need. While there are promising entrepreneurial opportunities
in the NWT agri-food industry, there are barriers to building
viable, profitable agri-businesses that support the livelihoods of
operators and employees (GNWT, 2017; Wilson et al., 2020). The
constraints noted in the results point to the need for a policy and
governance framework to support entrepreneurship, startups,
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and new ventures. Investments in research and innovation are
also necessary, as they have been linked to poverty reduction
(Tomich et al., 2019).

The agri-food industry represents a new labor market for the
NWT. Skilled labor is critical to the success of the industry.
There currently is a shortage of skilled labor in the NWT agri-
food industry. Continued expansion across the agri-food value-
chain will further drive the need for skilled labor. The jobs
created by the agri-food industry will have a direct impact on
poverty reduction, through income growth, greater labor market
participation and multiplier effects (Tomich et al., 2019).

The demand for skilled labor highlights the need for training
capacity, which could be met from existing formal learning
institutions and programs such as Aurora College, the Northern
Farm Training Institute or through the actions of diverse
actors who self-organize and form partnerships and mentorship
networks (i.e., industry associations). The increased agri-food
knowledge, skills, and community capital built through training
can help support both commercial entrepreneurial opportunities
and individual, family, and community subsistence ventures that
will reduce poverty and also improve food security through better
access to food in the NWT.

CONCLUSION

Using an adapted food systems framework (Figure 1), we
described the diverse and sometimes conflicting ways in which
food systems actors envision the promise of the emerging NWT
agri-food industry in contributing to the core goals of the
NWT food system. The study identified key opportunities and
barriers impacting the agri-food industry as it is integrated
into the existing food system. Importantly, we highlight the
need for agri-food policies and governance frameworks that
address how the emerging agri-food industry can potentially
contribute to the goals of food security, economic development
and sustainability of NWT food system. Much of this relies
on building a system that complements, and even strengthen
traditional food systems and relationships within and between
Indigenous communities. This is an area that requires additional
exploration and discussion, particularly around issues of land
title and access.

Identifying, understanding, and managing trade-offs among
multiple food system goals is a critical, but underexplored
dimension of systems approaches to food system analysis
(Brouwer et al, 2020). For food system actors working to
establish effective strategies, programs, policies and governance
structures, knowing how to identify and manage conflicts and
competing values and balance various interests and priorities is
important for achieving food system goals (Allen and Prosperi,
2016; Tribaldos et al., 2018). While a fully integrated synthesis
of the dynamics and trade-offs among the NWT food system
core goals is beyond the scope of this paper, we believe this
work provides a critical empirical foundation for such analysis
in the future.

The agri-food industry will soon play a more significant
role in the NWT food system. What exactly this role is and
how it will evolve, are still part of ongoing discussions that

need time and patience as the industry grows and evolves.
It is clear this transition is food sovereignty in action and
supporting more inclusive dialog between all actors of the NWT
food system is critical. A truly made-in-the NWT agri-food
system has the potential to be an example of reconciliation
and to represent an authentic approach to co-designing a
sustainable food system that integrates Indigenous food cultures
and traditions, an agri-food industry and community-based
subsistence food production.
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