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In an attempt to improve food security in Northern Canada, technologists and entrepreneurs
have developed a technological solution called controlled environment agriculture (CEA) that is
projected to provide better quality fresh greens and reduce diet related health diseases. However,
there has been limited research into the social relationship between CEA and Northern food
security, particularly through the lens of settler colonialism and technological solutions. This
research explores CEA’s relationship to Northern food security through expert perceptions to
determine what role CEA may have in the North. An in-depth thematic analysis of media articles
and expert interviews revealed several key themes in the relationship between CEA and Northern
food security and the social implications of implementing a technological solution to Northern
food security. As CEA development continues to be promoted in the North, this research
demonstrates the need for a closer examination of social supports in the drive to improve food
security in the North.
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Chapter 1 Introduction
Food insecurity is a significant problem within Northern Canada, particularly among
Indigenous peoples. Controlled environment agriculture (CEA) has been proposed as a solution
to this challenge as it provides locally grown, high quality, fresh produce to address the growing
diet related health concerns. Nonetheless, this position is contested by many experts, particularly
those working to improve Northern food security. In light of this tension, the purpose of this
thesis is to explore the perspectives of experts on the role CEA may or may not play in
addressing this food insecurity challenge in Northern Canada, where expert is defined through
the eyes of society as a person who is regarded or addressed by others as an expert (Mieg, 2006).
This chapter proceeds by defining the terms and situating this research within the broader context
of food security. The chapter ends by outlining the research aims and objectives.
In 2018, an estimated two billion people were food insecure (FAO, IFAD, UNICEF,
WFP, 2019). In the global south, Africa experiences the greatest prevalence of food insecurity at
52 percent, while in the global North, both North America and Europe experience an 8 percent
prevalence of food insecurity (FAO, IFAD, UNICEF, WFP, 2019). Despite North America and
Europe’s lower prevalence of being food insecure there is a considerable disparity between
regions, particularly in Canada, brought about by settler colonialism and geographic isolation
(Council of Canadian Academies, 2014; J. Ford, Lardeau, & Vanderbilt, 2012). Specifically,
rates of food insecurity in Northern Canada (arctic and subarctic regions) are 4-6 times higher
than rates within Southern Canada (Mercier, Mondor, Villeneuve, & Marcos, 2018).
According to the National Household Survey (Statistics Canada, 2013), Northern Canada
is mostly comprised of Indigenous peoples. As such, the high rates of food insecurity, endanger
Indigenous culture and the overall health of the population. Many other studies examine the
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prevalence of food insecurity within Northern, remote, Indigenous communities, its effects, and
policy implications for Northern governments (Duhaime & Edouard, 2015; J. Ford et al., 2012;
Myers, Powell, & Duhaime, 2004). To focus on some of the statistics, Nunavut experiences the
highest rates of food insecurity at 50.8 percent, and the Northwest Territories experience a rate of
food insecurity at 17.6 percent (PROOF, 2018b). In comparison, Southern provinces experience
an average rate of 13 percent food insecurity (Mercier et al., 2018; PROOF, 2018a).
Food insecurity is defined as “the inadequate or insecure access to food due to financial
constraints” (PROOF, 2019). The high rates of food insecurity mentioned above affect the
physical, mental, and social health of Canadians while negatively contributing to health care
costs (PROOF, 2020). Additionally, Northern populations face an increased cost of hunting, a
lack of hunting knowledge being passed on, and a reduction in food sharing due to socio-cultural
changes (Guo et al., 2015). Seasonal changes, such as early ice break up or freeze up, also
impact accessibility to harvesting sites (Guo et al., 2015). These seasonal changes and the loss of
traditional food system knowledge prevent Northern communities from accessing or relying on
traditional diets, increasing their reliance on expensive, processed foods (Myers et al., 2004).
This change in diet impacts the overall health of Northern populations and increases the risk of
obesity, heart disease, and other nutritionally caused health problems (Egeland, Johnson-Down,
Cao, Sheikh, & Weiler, 2011; Leibovitch Randazzo & Robidoux, 2018; Myers et al., 2004).
Northern and Indigenous cultures and traditions are important for Northerner’s food security
such as self-governance and the right to control their own food system and the loss of
sovereignty and subsistence practices limit their ability to be food secure (Loring & Gerlach,
2015; Wesche, Hare-gordon, & Robidoux, 2016). Within this discussion of food insecurity and
its negative effects on the Northern population, it is important to recognize that food insecurity
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can be seen as one dimension of food security. By presenting this research in the context of food
security, the relationship between CEA and Northern food security is not limited by a discussion
only through a financial/poverty lens.
The definition of food security has evolved over time and remains fluid. The most
common definition of food security is:
“Food security exists when all people, at all times, have physical and
economic access to sufficient, safe and nutritious food that meets their dietary
needs and food preferences for an active and healthy life”. (World Food
Summit, 1996) as noted in (FAO, 2006)
This definition embraces four dimensions: food access, food availability, utilization, and
stability. However, due to the Northern and Indigenous context of this thesis, the food security
definition that informed the analysis of my research was narrowed to Northern
traditional/country food security. Food security seen through the Northern, Indigenous context is
defined as, “the continued and predictable availability and access to food, derived from northern
environments through Indigenous cultural practices” (Paci, 2004). This definition encompasses
similar dimensions to FAO’s definition, with one specific difference. Instead of stability,
Northern traditional/country food security focuses on food quality. As such, the four dimensions
of Northern traditional/country food security, as applied in this thesis, are food availability, food
access, food quality, and food utilization (Kenny, Wesche, Fillion, MacLean, & Chan, 2018).
Government organizations such as the United Nations promote global food security
through the improvement of agricultural practices that are sustainable and have greater
productivity (United Nations, 2020). In focusing on more productive and sustainable agricultural
practices, the underlying global causes of low food security such as climate change and gender
inequality are expected to be positively changed (FAO, IFAD, UNICEF, WFP, 2019). As noted
in the 2019 Sustainable Development Goals Report, without timely action, these underlying
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causes are expected to harm global food security (United Nations, 2019). Government officials
and technology investors in North America have jumped at the chance to support this goal by
developing a technological solution to improve food security called CEA.
Briefly, CEA is defined as “an agricultural technique that involves large-scale food
production in high-rise buildings that enables fast growth and planned production by controlling
environmental conditions and nutrient solutions to crops based on hydroponics…[all while]
using cutting edge greenhouse methods and technologies” (Kalantari, Tahir, Joni, & Fatemi,
2018). Experts, such as Controlled Environment Systems Research Facility (CESRF) Director
Dr. Mike Dixon, Growcer CEO Corey Ellis, and We the Roots CEO Amin Jadavji, suggest that
this form of food production would allow remote, Northern communities the opportunity to grow
their own food and improve their food security by being less dependent on commercially
shipped, highly processed, expensive foods (Dunne, 2018). Current testing of CEA in harsh,
remote climates, such as the desert and outer space, has been successful and provides
opportunities for this same development in Northern Canada (Al-Kodmany, 2018; Gwynn-Jones
et al., 2018). However, other experts including Northern Farm Training Institute founder Jackie
Milne (Institute, 2017) and off-grid Northern farmer France Benoit (personal communication,
June 27, 2019) are strongly opposed to the idea that a technological solution such as CEA would
address the social issue of food security. For instance, Milne highlights that CEA technologies
such as hydroponics do not grow the calorie-rich foods that are needed for Northern food
security and, therefore, do not contribute in any way to the food security that Northerners so
desperately need (Institute, 2017). In light of this disagreement over the role that CEA
technology plays within Northern food security, further research would be beneficial to
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determine the relationship between CEA and Northern food security while developing a
perspective on whether or not CEA contributes positively to Northern food security.

1.1. Research aims and objectives
The purpose of this thesis project is to understand the relationship between CEA and
Northern food security through the exploration and comparison of different expert narratives and
to develop a perspective on whether or not CEA helps to address Northern food security. The
narratives of three distinct groups were investigated: national media, CEA technologist experts,
and Northern food security experts. The research aimed to fill an existing gap in the food
security literature between settler colonialism and technological solutions to food security in
Northern Canada. To fill this gap, my research compared and contrasted the perspectives from
two distinct populations of experts: CEA technologist experts and Northern food security
experts. Data was collected using semi-structured interviews and a media search, the content of
which was analyzed to identify the relationship between CEA and Northern food security as
understood by the two distinct groups of experts and the national media. Specifically, this study
sought to understand the perceptions of CEA technologist experts and Northern food security
experts on CEA’s potential contribution to food security in Northern communities and the
relationship between CEA and Northern food security as portrayed in the national media. In
order to understand the national media’s portrayal and expert understandings of this relationship,
four objectives were undertaken:
1. To identify and analyze the relationship between CEA and Northern food security as
portrayed by CEA technologist experts.
2. To identify and analyze the relationship between CEA and Northern food security as
portrayed by Northern food security experts.
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3. To identify and analyze the relationship between CEA and Northern food security as
portrayed by the national media.
4. To compare and contrast these portrayals and to identify similarities and divergences
in how each group portrays and understands the relationship between CEA and
Northern food security.
The methods used to achieve these objectives are described in detail in chapter 3. Analysis of
interview material and media content was pursued through thematic analysis, which is described
more extensively in chapter 3. Data associated with the first two objectives were collected using
semi-structured interview techniques. Data associated with the third objective was collected
using media analysis techniques. All data collected was analyzed using the qualitative data
analysis program NVivo.

1.2. Thesis outline
This thesis is written in monograph style and is divided into a total of five chapters.
Chapter one provides the background, research aim, and objectives of this study. Chapter two
reviews the literature surrounding food security in Northern Canada, with special attention given
to settler colonialism and climate change. The chapter continues with a review of the literature
on what CEA is and its role in Northern Canada, ending with the conflicting narratives discussed
in the literature about technological solutions to Northern food security. Specifically, chapter two
outlines the issues of food security in Northern Canada and the potential and limitations of CEA
technology. Chapter three outlines further the methods that were undertaken to answer the
study’s four objectives, specifically outlining the thematic analysis method that utilized both a
media analysis and semi-structured interviews. Chapter four presents both the results and
discussion, broken down into nine themes. Each theme is broken down into an easy to
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understand flow chart depicting the relationship between CEA and Northern food security as
portrayed by expert groups and the national media. This chapter ends with an analysis of the
significance of the conflicting narratives between expert groups as uncovered by the data, with a
focus on food sovereignty. Chapter five concludes with the scholarly and practical contributions
of the research, study limitations and recommendations.
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Chapter 2 Literature Review
This literature review provides two bodies of knowledge that outlines an understanding of
the problems with Northern food security and the proposed technological solution of CEA. The
first section explores the body of literature about the problems affecting Northern food security
such as settler colonialism and climate change and touches on the significance of food
sovereignty. The second section delves into the body of literature that describes CEA technology
and its perceived role in improving food security in Northern Canada. These two bodies of
literature lead to a discussion of the conflicting narratives shown in the literature about the
relationship between Northern food security and CEA.

2.1 Northern Food Security
Northern food security is a complex challenge that must be addressed in meaningful and
sensitive ways. Much of the discourse surrounding Northern food security frame it as a health
and well-being challenge (Council of Canadian Academies, 2014; Elliott, Jayatilaka, Brown,
Varley, & Corbett, 2012; Leibovitch Randazzo & Robidoux, 2018; Willows, Veugelers, Raine,
& Kuhle, 2008). In this context, to fully understand the challenge of Northern food security and
grasp the difficulties in fighting this challenge, it is useful to see the prevalence rates of Northern
food insecurity.
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Statistically, Northern food insecurity prevalence rates are on the rise. As seen in Figure
1, Nunavut experiences the highest rate of food insecurity at 50.8 percent in 2016, a rise of four
percent from 46.8 percent in 2014 (PROOF, 2018b). Similarly, the Northwest Territories
experience a high rate of food insecurity at 17.6 percent, down from 24.1 percent in 2014
(PROOF, 2018b). In comparison, Ontario experienced a rate of food insecurity of 11.9 percent in
2014, with an increase to 15.1 percent in 2017 (PROOF, 2018a, 2020). Likewise, British
Columbia experienced a rate of food insecurity of 10.2 percent in 2016, with an increase to 12.8
percent in 2017 (PROOF, 2018b, 2020). While Southern provinces continue to see an increase in
the prevalence of food insecurity, their rates are significantly lower than the Northern Territories.

Food Insecurity Prevalence (%)

Food Insecurity Comparison
60.0%
50.0%
40.0%
30.0%

2014

20.0%

2016

10.0%

2017

0.0%
Nunavut

Northwest
Territories

Ontario

British Columbia

Canadian Territory/Provinces
Figure 1: Northern Food Insecurity Prevalence Over Time (Statistics Canada, Canadian
Community Health Survey, as cited in PROOF, 2018b, 2020)

Many researchers have studied and discussed the reasons behind the high rates of food
insecurity in the North, particularly within the Indigenous populations (Council of Canadian
Academies, 2014; Food Banks Canada, 2016; J. D. Ford, 2009; Neufeld, Richmond, & Health
Access Centre, 2017; PROOF, 2018a; Rosol, Powell-Hellyer, & Chan, 2016; Tarasuk, Dachner,
& Mitchell, 2016; Wesche & Chan, 2010). Since food insecurity is the access dimension of food
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security, a number of financial causes can be attributed to the challenge of Northern food
security. The studies referenced above show many other contributing factors to the challenge of
Northern food security including environmental dispossession (the processes where Indigenous
people have reduced access to the traditional resources of their land)(Richmond & Ross, 2009),
climate change, settler colonialism, and poverty rates. Yet, due to the fluidity of the challenge of
food security (Council of Canadian Academies, 2014), it can be difficult to pinpoint any one
cause to these high rates of food insecurity. As such, exploring the literature on the two often
cited factors affecting Northern food security, settler colonialism and climate change, helps to
uncover the challenge of Northern food security. This section begins with a review of the
relationship between food security and settler colonialism, before ending on climate change.
These two areas of literature sandwich food sovereignty literature and its relation to Northern
food security.
2.1.1. Settler colonialism
Settler colonialism is an ongoing structure (Wolfe, 2006) that is enforced mainly by the
continued dispossession of Indigenous peoples from their land and the removal of their selfgoverning authority (Coulthard, 2014). Settlers are defined as those who occupy Indigenous
lands and are generally considered to be from a white European ancestry (Kepkiewicz & Dale,
2018; Rotz, 2017). Settler colonialism is marked by white supremacy where settlers are afforded
political, economic, and social privileges that are not granted to Indigenous peoples’
(Kepkiewicz & Dale, 2018). For example, in California, settler ranchers were given precedence
to land claims over the California Indians who were targeted with violence from white settlers
(Fischer, 2015). In order to understand the impacts of settler colonialism on food security for
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Northern people, I have provided a brief description of settler colonialism in the following
paragraphs.
The Royal Commission on Aboriginal People (RCAP) divides the relationship between
Indigenous and non-Indigenous peoples into four stages: 1) separate worlds; 2) contact and
cooperation; 3) displacement and assimilation; 4) negotiation and renewal. For the purposes of
this literature review, the RCAP stages will provide a loose framework in which to discuss
dispossession and assimilation of Indigenous people in order to understand the impacts of settler
colonialism on Northern food security. I will not be discussing all stages in detail but have
focused on stage three in my review.
The beginning of settler colonialism saw the growth of the non-Indigenous population
who did not respect their Indigenous neighbors (FemNorthNet, 2016). According to RCAP, stage
3 lasted until 1969, with non-Indigenous peoples trying to conform Indigenous peoples into
mainstream society through forced relocation, residential schools, and outlawing cultural
practices (1996). However, residential schools continued well into the late 1990s (Miller, 2019).
While the forms of displacement and assimilation may be less overt, they continue to occur to
this present day. Stage four began in 1970 and brings us to this present day with non-Indigenous
peoples taking halting steps to reconcile as pushed by international and domestic forces, while
Indigenous peoples primary goal is to gain more control over their own affairs by reducing the
interventions of non-Indigenous society (Chartrand et al., 1996). While the Royal Commission
on Aboriginal Peoples highlight how Canada is in stage four now, there are others who would
claim Canada is in a continued state of colonialism with ongoing practices of resource extraction
and environmental dispossession that inhibit cultural practices of subsistence and self-sufficiency
that negatively impact Indigenous identity (Corntassel, 2012; FemNorthNet, 2016; Kepkiewicz
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& Dale, 2018; Rotz, 2017). Environmental dispossession refers to “the processes through which
[Indigenous] people’s access to the resources of their traditional environments is reduced”
(Richmond & Ross, 2009). These ongoing forms of colonialism contribute to the challenge of
food security by decreasing access to traditional and country foods that Indigenous people have
relied on for centuries (Leibovitch Randazzo & Robidoux, 2018). Settler colonialism prevents
Indigenous peoples from connecting with the land and their food system by segregating them
onto reserves and minimizing their cultural food practices by considering only the settlers’
nutrition and agriculture as proper food diets (Matthews, 2019). Regardless, there are those who
argue settler development of Northern agriculture has served to enhance both economic diversity
and resilience within Alaska and the Northern Territories of Canada (Loring & Gerlach, 2010).
Additionally, other methods of economic development in the North such as reindeer herding
were seen by settler’s as a way to assimilate Indigenous people yet, had a counter consequence
that encouraged Indigenous people’s individual and cultural survival in a rapidly changing world
(Willis, 2006). Cultural food practices, such as hunting, are important for Northern Indigenous
people. As Sheila Watt-Cloutier shared, “hunting culture…is not only about the killing of the
animals, or the pursuit of the animals…the real process of the hunt is extremely
powerful…Eating and hunting personifies what it means for us to be Inuit” (as cited in Council
of Canadian Academies, 2014). Settler colonialism set out to destroy these cultural food
practices and assimilate Indigenous people in order to serve their own needs extracting resources
and dispossessing Indigenous peoples from their lands, yet Indigenous people survived and
adapted to the changes.
According to the report on Aboriginal Food Security in Northern Canada: An Assessment
on the State of Knowledge, the challenge of food security is not a new problem in the North but
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is now experienced in contemporary ways (Council of Canadian Academies, 2014). Particularly,
colonialism and environmental dispossession have contributed to this current version of the
challenge of food security (Council of Canadian Academies, 2014). In order to mitigate the
contemporary factors of the challenge of food security, this report focuses on the goal of
sustainable and local food self-sufficiency by combining food security and food sovereignty.
One of the main inhibiting factors to achieving food self-sufficiency, and therefore food
security/sovereignty, is the material poverty experienced by many Northern and Indigenous
communities that has been brought about by settler colonialism and environmental dispossession
(Council of Canadian Academies, 2014). This material poverty prevents many Northern
Indigenous people from securing proper nutrition for themselves and their families, which leads
to increased health concerns (Council of Canadian Academies, 2014).
Further, other factors that inhibit food security in the North include a lack of access
(where food insecurity fits in the dimensions as an issue of poverty) and availability to food,
difficulty utilizing the food, and poor quality of food. First, a lack of access and availability of
food in the North are caused by many reasons, most notably transportation, climate change, and
corporation greed (Community-Based Research Arctic Insitute & Coalition Yukon Anti-Poverty,
2017; Leibovitch Randazzo & Robidoux, 2018; Mercier et al., 2018). Northern communities are
typically geographically isolated and require food to be shipped up from the South. During the
winter and other weather events caused by climate change, shipping food can be delayed or
missed preventing both access and availability of food in grocery stores (Mercier et al., 2018).
Corporation greed also impacts access and availability of food as grocery stores will often mark
their prices up, despite the discounts they are getting from the supply store and governments,
which communities argue is due to the lack of competition (Wendimu, Desmarais, & Martens,
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2018). Large grocery stores, such as the Northern, have been known to push small businesses out
of their way by lowering prices to push the competition out. Once established, the large stores
raise their prices to exert their dominance over consumers and continue the processes of settler
colonialism (personal communication, June 2019). Geographic isolation, climate change, and
corporation greed all contribute to the lack of access and availability of healthy and nutritious
food in the North.
Second, difficulty utilizing food also contributes to poor food security in the North. For
example, unless taught as a child, many people do not have the food knowledge skills of how to
prepare a healthy meal from scratch. If this knowledge is not taught, the utilization of healthy
foods go down. Since many Northern Indigenous communities have suffered at the hands of
settler colonialism, families have not had food utilization skills such as hunting and food storage
passed down (Kenny et al., 2018). Additionally, cultural preferences to types of food impact the
utilization of food and can decrease food security if the food does not suit the cultural
preferences of Northerners’ (Searles, 2016).
Finally, the poor quality of food contributes to the challenge of food security in the
North. Often food is shipped long distances from the South, so that by the time it arrives in the
isolated, Northern communities, its’ shelf life is almost non-existent, and much has to be thrown
out (Wendimu et al., 2018). Instead of bananas that may have slight green on them, bananas
arrive already brown from bumps or poor storage along the transportation line. While before
settler-colonialism, Northern Indigenous peoples would have hunted and gathered their food,
now they rely heavily on settler diets and grocery stores in their food system (Rosol et al., 2016).
All four of these factors of food security contribute to the changing food systems of Northern and
Indigenous people. From poverty to changing food systems, Northern Indigenous people
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continue to be marginalized and suffer under settler colonialism (Government of Canada, 2017;
Rotz, 2017).
2.1.2. Food Sovereignty
Before diving into a discussion about climate change, it is necessary to understand the
literature behind food sovereignty and its relationship to Northern food security. As noted in the
settler colonialism section, food sovereignty has to be coupled with food security in order to
combat rising food insecurity rates in the North. One way to couple food security with food
sovereignty, is to allow for and support community-led local food procurement programs
(Wesche et al., 2016).
The Aboriginal Food Security in Northern Canada: An Assessment of the State of
Knowledge Report (Council of Canadian Academies, 2014), defines food sovereignty “as the
ability and the right of people ‘to define their own policies and strategies for sustainable
production, distribution and consumption of food that guarantee the right to food for the entire
population’ (WFFS, 2001)” (Council of Canadian Academies, 2014). However, defining food
sovereignty can be problematic as it represents both a concept and a movement, and there are
those who say it cannot be globally defined (Hopma & Woods, 2014). Rather, food sovereignty
should be and is defined by the group of people in each nation or community (Hopma & Woods,
2014).
While the concept of food security typically ignores power relations, food sovereignty
embraces them openly. Food sovereignty brings back the political piece of food security. It is
situated to stop corporate control over food and calls for an end to seeing food as a commodity
(Coté, 2016). Unlike food security, that has been globalized and scientized (Hopma & Woods,
2014), food sovereignty endeavors to give the control back to the communities on defining freely
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and producing independently their own foods in their own political territory that is recognized by
others (Coté, 2016). Therefore, while the challenge of food security has been taken over by
scientists to produce solutions (i.e. Green Revolution), food sovereignty allows communities to
define their own food needs and wants and develop solutions for themselves.
2.1.3. Climate change
The effects of climate change are amplified in the North, causing Northern residents to be
subject to the many adverse effects such as sea ice melting, species changes, and unpredictable
weather patterns. The negative effects of climate change will depend on the region with some
becoming warmer and drier but others becoming wetter and cooler (Stevenson, Rader, et al.,
2014a). These climate changes have the potential of increasing permafrost melting and changing
the types and abundance of pests, which will negatively impact sustainable agriculture in the
Arctic (Stevenson, Rader, et al., 2014a). These negative effects increase both the Northern
residents’ vulnerability to climate change and the challenge of food security due to the impact on
the availability and supply of food from the land (Power, 2007), but also on current sustainable
agriculture ventures (Stevenson, Rader, et al., 2014a). In a survey of Northern Indigenous
communities, researchers found that moose and caribou were the main sources of nutrients and
energy for the residents (H. V. Kuhnlein et al., 1995). As these traditional diets that depend on
the availability and supply of food from the land change to a more market-based system,
Northern food security is negatively impacted while increasing dietary diseases occur such as
obesity and diabetes (H. V. Kuhnlein, Receveur, Soueida, & Egeland, 2004). As climate change
effects increase in the North, food security decreases for the residents, and the traditional food
system is pushed into a market food system that increases dietary diseases.
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In a study done by Guyot et al., (2006) two Northern Indigenous communities
highlighted four themes of the impact of climate change on their traditional food source: changes
in species, water, weather, and ice. This study concluded that the largest impact of climate
change on the traditional food source has been the need for a change in the mechanisms (such as
hunting and fishing) of how food is procured, which will ultimately lead to a change in cultural
identity (Guyot, Dickson, Paci, Furgal, & Chan, 2006). Instead of the traditional food being able
to be sourced very near to their camp, now Northern residents often need to travel for days to
find traditional sources of food, leading them to depend on increased fuel, expensive
snowmobiles, and time off work (Guyot et al., 2006). Subsequently, not only is climate change a
strong factor in the challenge of Northern food security through the changing access to wildlife
and other traditional foods and extreme weather events, it also impacts the cultural identity of
Indigenous people by preventing them from utilizing their traditional activities such as hunting
(J. D. Ford, 2009; Rosol et al., 2016). With the push towards a market economy in the North,
more and more Northerners are losing their food independence and relying on grocery
corporations for food. Collectively, climate change is rapidly affecting the food security and
cultural identity for residents of Northern Canada.
Climate change impacts such as warmer temperatures, melting sea ice, and warming
water are causing a decline in wildlife populations and other traditional food sources (J. D. Ford,
2009; Guyot et al., 2006; Power, 2007). For example, a decline in caribou has been seen by
White River First Nations in the Yukon, which they believe to be a direct cause of vegetation
drying up due to climate change (Guyot et al., 2006). Additionally, the hunters who have come
upon moose are concerned that the lack of hair and bubbles in the joints they observe, are caused
by the change in climate (Guyot et al., 2006). Many Indigenous communities in the North have
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noted the effect climate change is having on the wildlife populations they depend on for survival
(Guyot et al., 2006; Rosol et al., 2016; Wesche & Chan, 2010). For example, in the Inuvialuit
Settlement Region, the community of Aklavik is experiencing a decline in species harvestability
because of changes in their traditional food sources due to a number of climate change factors
including less extreme winter weather temperatures, early ice break-up, and increased rainfall
(Wesche & Chan, 2010). This has led some Indigenous communities to adapt from relying on
certain wildlife populations such as caribou that are in a decline and shift to moose and muskox
who have seen some species increases (Wesche & Chan, 2010). While Indigenous communities
have shown their ability to adapt through the ages, the loss of traditional foods is more than a
changing of the diet. The loss and decline of traditional food procurement also signifies a loss of
traditional knowledge and their culture (Council of Canadian Academies, 2014). The decline in
wildlife species such as caribou, the health concerns seen in moose, and the reduction of other
traditional food sources have all been linked to the challenge of food security in the North
because of climate change.
Climate change also affects traditional food sources through extreme weather events. For
example, in Inuit communities, stronger winds and unpredictable weather patterns have created
an environment that is more dangerous for the Inuit when hunting on the ice (Rosol et al., 2016).
As well, at these times of environmental stress Inuit are more likely to rely on store-bought
foods, which are typically higher priced and less nutrient dense (J. D. Ford, 2009). At the same
time, during environmental stressors such as extreme weather events, Northern grocery stores
may have delays in restocking their shelves (J. D. Ford, 2009). Consequently, extreme weather
events caused by climate change have created a lose-lose situation where traditional foods are
being lost and adaptation through store-bought foods does not provide the stability Northern food
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systems need due to transportation issues. Even though much research has been done on the
impacts of climate change in the Arctic, little action is being done to reverse the problem.

2.2. Controlled Environment Agriculture (CEA)
CEA is promoted as a technological solution to the challenge of Northern food security.
Experts acclaim the technology to have the ability to reduce climate change by limiting
greenhouse gasses released during deforestation and conventional agriculture, improve food
security by bringing lower cost, high quality, fresh vegetables to the North that address diet
related health diseases, and contribute to food sovereignty by providing Northerner’s the ability
of food independence. Current agriculture in the North often employs greenhouse technology
such as hoop houses, and cold frames (Stevenson, Rader, et al., 2014b), which add considerable
length to the shorter growing season. Research has shown that those who participate in
community gardens or greenhouse growing initiatives are more likely to consume a greater
amount of vegetables (Chen & Natcher, 2019).
As noted in the literature review, typically CEA, is used in high-rise buildings and is
understood to be successful in the urban context (Despommier, 2010). In a book titled, The
Vertical Farm: Feeding the World in the 21st Century, Despommier (2010) outlines the context
of how CEA technology would be most useful to food security. Particularly, Despommier
focuses on feeding large urban centers with thousands or millions of people using high-rise
buildings (Despommier, 2010). Other researchers and technologists have focused on feeding
increasing urban populations in these high-rise buildings as well (Al-Chalabi, 2015; Benis &
Ferrão, 2018; Martin & Molin, 2018). These studies suggest CEA technology is becoming
accepted in urban centers, though it is still a relatively new idea and more research must be done
to determine whether CEA technology provides an improvement to the challenge of food
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security. While CEA in Northern Canada does not utilize high-rise buildings, Northern CEA
utilizes similar principles of controlling environmental conditions and nutrient solutions within a
closed loop growing system to produce crops. The media has paid considerable attention to this
technology as a possible solution to the challenge of food security in Northern Canada. While
media articles tend to highlight the opportunities afforded by CEA, further academic research is
needed to determine the relationship between CEA and Northern food security and what role
CEA may have in the North. Current research on CEA focuses on the environmental and
economic relationships of CEA but misses almost entirely the social relationship connection,
particularly in Northern Canada. To begin this review, I will provide a description of vertical
farming in Northern Canada, followed by an overview of the potential and limits of CEA in the
Northern context.
The first scientific experiment involving practices of CEA was conducted in 1889 by
Cornell University (Cornell University,
2012). While the experiment worked, it
also highlighted how economically
unfeasible food production in CEA was
(Cornell University, 2012). In the 1950s
and 60s, NASA began developing and
running experiments of growing food in
space, utilizing CEA technology (De

Figure 2 - Example of growing under different light conditions. Credit:
NASA/KSC https://www.nasa.gov/missions/science/biofarming.html

Gruyter Open, 2017). Then in 1994, a group of Canadian researchers at the University of Guelph
developed a research facility for space crop agriculture (De Gruyter Open, 2017). Today, the
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research completed within space agriculture has opened up the possibility of growing crops in
other harsh environments, such as Northern Canada.
Companies currently employing CEA technology in Northern Canada include CropBox,
Growcer, and Modular Farms. These companies all have similar missions; to deliver quality,
healthy greens to a food insecure Northern Canada (Dunne, 2018). Many of the CEA farms
developed by these companies are modular or created in a shipping container. They are
considered vertical because trays of plants are stacked vertically with room to grow or placed
into vertical pipes. For example, figure 3 shows the utilization of space that CropBox employs

Figure 3 - CropBox shipping container vertical farm system https://inhabitat.com/cropbox-grows-small-scale-mobile-farms-outof-shipping-containers/

within a shipping container. Each CropBox can produce up to an acre of greens and herbs,
strawberries, or microgreens and fodder (Consultants, 2017). Northern CEA has the potential to
bring fresh greens to a population that relies on shipped greens from thousands of kilometers
away. Other possibilities also exist for CEA technology in Northern environments.
2.2.1. Potential
Dr. Dickson Despommier, an emeritus professor from Columbia University, credited
with the idea of modern-day CEA (or vertical farming), highlights many potentials of CEA
technology. These potentials include the elimination of agricultural runoff and a higher cost of
addressing climate change than the cost of implementing CEA (Despommier, 2010). Other
researchers and industry partners have highlighted Despommier’s ideas in their own writings on
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CEA and food security (Graamans, Baeza, van den Dobbelsteen, Tsafaras, & Stanghellini, 2018;
Gwynn-Jones et al., 2018; Martin & Molin, 2018). Together, the list of potentials highlighted by
Despommier and others fall under two major themes that are used to promote CEA in remote
communities: reducing transportation costs and environmental benefits.
First, one of the often-cited benefits of CEA is the reduction in transportation costs of
food. According to Despommier (2010), CEA will enable farmers to reduce their food miles and,
therefore, their carbon footprint. He suggested that transporting food long distances significantly
adds to the consumption of fossil fuels, emission of carbon dioxide, and significant spoilage
(Despommier, 2009). Other advocates of CEA echo this sentiment and highlight how urban
dwellers wish to be closer to their food source and reduce their carbon footprint (Al-Kodmany,
2018; Benke & Tomkins, 2017; Kalantari et al., 2018; Specht et al., 2014). Additionally, in the
Northern context, food miles are high, which increases the cost but also the poor quality of
market foods delivered (Inuit Tapiriit Kanatami, 2017). CEA implemented in Northern
communities has the potential to reduce the costs in transportation of food.
Second, a popular benefit of CEA often cited is the environmental sustainability of these
farms through their water usage, no herbicides, pesticides, or fertilizers, and energy
consumption. In the Northern context, climate change, as highlighted above, is a significant
negative factor in the challenge of food security. CEA is noted to use 70-90 percent less water
than conventional farms, which use approximately 70 percent of the world’s fresh water
(Barbosa et al., 2015; Despommier, 2010; Martin & Molin, 2018; Treftz & Omaye, 2016).
Second, CEA does not use pesticides, herbicides, or fertilizers (Despommier, 2010). Instead,
CEA employs a system of nutrient feeding to the roots of the plants through water (Al-Chalabi,
2015; Al-Kodmany, 2018; Barbosa et al., 2015; Benke & Tomkins, 2017; Despommier, 2009;
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Germer et al., 2011; Graamans et al., 2018; Gwynn-Jones et al., 2018; Hallock, 2013; Kalantari
et al., 2018; Kozai, 2013; Martin & Molin, 2018; Specht et al., 2014; J. Taylor, 2018; Thomaier
et al., 2015; Treftz & Omaye, 2016). Consumers have been judgemental of this nutrient feeding
as they believe it is not natural and, therefore, do not want to eat the products (Benke &
Tomkins, 2017; Specht et al., 2014). However, it prevents a lot of the agricultural runoff that
damages the environment and contributes to climate change. Third, research estimates that CEA
requires 40 percent less energy than traditional agriculture (Al-Kodmany, 2018), and with new
technology like LED lights, this number continues to drop (Benke & Tomkins, 2017). However,
critics suggest that the current energy needs of CEA are much higher than conventional farming,
considering the energy is derived from lights and not free sunlight (Hallock, 2013; Specht et al.,
2014; J. Taylor, 2018; Thomaier et al., 2015). In Northern Canada, many communities still rely
on electricity from diesel generators, which would increase the cost of the energy necessary for
CEA. As research suggests, a host of environmental benefits exist within CEA and has the
potential to reduce the speed of climate change in Northern Canada; however, several limitations
have been found with CEA.
2.2.2. Limitations
Despommier notes the initial costs of construction as a major limitation of CEA (2010).
The initial costs of constructing CEA technology are high. While any invention will initially cost
a lot of money, Despommier (2010) argues that once the technology is accepted, the cost will go
down. In a thesis written by Lindsey Hallock (2013), models of CEA for urban centers can
range in cost from 1 million to 4 million dollars to develop. This exorbitant cost does not take
into account the price of renting or purchasing property in urban centres to set up CEA (Benke &
Tomkins, 2017). Unless CEA farmers have a strong cash flow or corporate investment in their
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product, it is quite an unreachable goal, especially for marginalized communities, to start up
CEA technology (J. Taylor, 2018). Northern communities are no exception, with current CEA
technology in Northern Canada costing between $50,000-$400,000 depending on size, location,
and power source (Consultants, 2017; McKay, 2018). According to the Inuit Health Survey and
the 2016 Nunavik Cost of Living Survey Report, Inuit residents in Northern Canada can spend
anywhere from 70 percent to 99 percent of their income on food and shelter (Inuit Tapiriit
Kanatami, 2017). When residents of Northern Canada are struggling to make ends meet, it is
difficult to justify the high cost of implementing CEA technology, not to mention its yearly
upkeep. Additionally, CEA technology utilizes a different skill set than many Northerners have.
A Northerner who has a skill set that includes hunting and fishing may be able to maintain food
security in the Northern environment. However, if CEA technology was developed, this hunter
and fisher would need a different set of training or education to become food secure, which could
add further cost and time that may be inaccessible for Northerners. In order for CEA technology
to benefit marginalized communities, the initial costs of constructing CEA and the education and
training necessary to maintain CEA, must be addressed.
Two more important limitations include CEA’s dependence on a capitalist market
economy and a lack of diversity in the types of produce grown. First, the goals of the competitive
market economy upon which CEA is dependent, conflict with the subsistence-based economies
that Northern Indigenous people have employed for centuries (Paxton-dunn, 2016). J.C. Altman
has dedicated most of his academic career to the study of Aboriginal Australia’s hybrid economy
which he defines as the linkages between the market (or the productive private sector), the state,
and the customary economy (or productive activities outside of the market based on cultural
continuities) (2004). The hybrid economy is a way in which Indigenous communities have
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attempted to blend traditional, subsistence economic practices within the market and state
economies. In the literature on Northern Canada’s food security, the hybrid economy is often
synonymous with household Indigenous food sovereignty, which focuses on cultural values, a
commitment to community food sharing, and Indigenous control over their food system
(Matthews, 2019). In contrast with the hybrid economy and household Indigenous food
sovereignty, CEA was created based on a market economy that requires high financial input and
financial gain to maintain profitability (J. Taylor, 2018). Through a market economy, the food
industry views kitchens and consumer’s stomachs as an avenue of profit (Wenoah, 2012). While
profit in a market economy is seen as positive, the goal of subsistence food production, present in
hybrid economies and household Indigenous food sovereignty, is not to make a profit but rather,
food produced is shared with the community. If the profit is consumed by the CEA company and
not shared within the community, Northern Indigenous residents who rely on the hybrid
economy and household Indigenous food sovereignty may see the development of CEA as
destroying their way of life. In order for CEA to have a role in Northern food security, CEA
must address its capitalist heritage in a market economy.
Second, the types of plants that CEA is able to produce do not provide high levels of
protein for the maintenance of energy, particularly in the Northern context. In the North,
traditional foods are primarily animal protein-based and provide the necessary dietary energy and
other essential nutrients within adult diets (H. V. Kuhnlein et al., 2004; Paxton-dunn, 2016). In
contrast, the types of produce that are produced at this stage of CEA are leafy greens, culinary
herbs, and vine plants (Al-Kodmany, 2018; Benke & Tomkins, 2017; Specht et al., 2014; J.
Taylor, 2018; Thomaier et al., 2015). Lettuce and cucumbers contain about 96 percent water,
leaving little room for substantial energy nutrients needed by the human body (Guelinckx et al.,
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2016). To maintain profitability, CEA farms have yet to grow plant protein on a large scale,
although experiments done at nine research stations in Antarctica and the Kennedy space station
successfully showed growing plant protein is possible (Gwynn-Jones et al., 2018). Yet, even
though CEA can grow plant protein, Northern residents do not rely on plants for their protein.
Instead, Northern residents rely on animal protein through fish and wild game, which provide
them with nutrients that are far superior to the market food alternatives (H. V. Kuhnlein et al.,
2004). While CEA could add fresh greens to traditional foods, to rely on CEA as a meaningful
contribution to food security in Northern Canada is not possible at this time with the high
reliance of the Northern diet on protein obtained from fish and wild game (Specht et al., 2014).
Contrary to the idea that CEA may not provide meaningful food security to Northern
Canada is the Canadian food guide recommendations. The Canadian food guide encourages at
least half of a healthy diet to include fresh fruits and vegetables (Government of Canada, 2020a).
Due to transportation costs and lower growing ability in Northern Canada, fresh fruits and
vegetables are often expensive and are of poor quality. CEA technology may be able to provide
greater access to fresh fruits and vegetables, achieving the Canadian food guide for healthy diets.
Additionally, the Canadian food guide encourages cultures and traditions in securing a healthy
diet. Following the culture and traditions in relation to food can enable Northerners to pick the
foods they enjoy, foster a sense of community, and keep food traditions alive by passing them
from generation to generation (Government of Canada, 2020b). Although CEA technology may
not be able to provide the protein needs for Northerners, it may be able to provide the fruit and
vegetable intake necessary to ward off obesity, diabetes, and other chronic health issues.
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2.3. Conflicting Narratives
Despite the research being done on the potential and limitations of CEA, little is known
about the role of CEA in Northern food security or the relationship between Northern food
security and CEA. The media and CEA technologist experts have a tendency to highlight a
positive outlook for CEA in the North. By contrast, Northern food security experts paint more of
a negative picture for the North and wonder whether CEA could provide a meaningful
contribution to the challenge of food security. Together, these two conflicting narratives provide
a research gap to study the relationship between Northern food security and CEA and determine
if there is a role for CEA in the North.
Advocates such as Williamson from CropBox and Dixon from the University of Guelph,
provide a narrative that focuses on a year-round supply of fresh vegetables, the high
transportation costs, and increased climate change (Pinstrup-Andersen, 2018; Wiles, 2016). In
the North, with a shorter growing season, getting fruits and vegetables fresh from the land can be
a struggle. Grocery stores most often charge a premium cost for fresh food, citing high
transportation costs (Gladstone, Kennedy Dalseg, & Sabin, 2017; Paxton-dunn, 2016). Yet, even
the fresh food that is found in grocery stores lack the nutrient density needed to be healthy
(Kenny et al., 2018). Advocates, such as Curwin, believe with the implementation of CEA in
these communities, residents will be able to access year-round fresh produce to address the
health detriments already experienced by Northern residents (Lavoie, 2018). To add emphasis to
their opinion, advocates including the CEA technology company Modular Farms, highlight the
role that climate change is playing in traditional food loss and difficulty in transporting outside
food into these communities (Al-Kodmany, 2018; Despommier, 2010; Thurton, 2016).
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In contrast, the Northern Farm Training Institute promotes a narrative that focuses on the
lack of food sovereignty, the energy bill, and the deeper causes behind the lack of food security
in the North (Institute, 2017). Critics, such as Talya Rotem from Feeding Nunavut, highlight how
the South develops these solutions for a part of the country they know little about to appease
their saviour complex (Rotem, 2016). These solutions, instead of helping to address the
challenge of food security, perpetuate the South’s ignorance of Northern sovereignty in making
their own decisions. Northern residents know how to address the challenge of food security;
however, they need space and support to develop these solutions (Rotem, 2016). When
discussing CEA technology in these communities, critics highlight the high energy bill and bring
attention to the fact that these communities often rely on diesel generator power and the cost of
keeping lights and heat running year-round (Cox, 2016; Institute, 2017). The last issue that
critics bring up in their narrative is that the challenge of food security is a social problem that is
caused by more profound issues such as colonialism and high poverty rates (personal
communication, August 1, 2019). Critics ultimately focus on how a technological solution
cannot address the challenge of food security as it is a social problem. Therefore, this research
aims to explore, compare and contrast different expert narratives to determine the relationship
between Northern food security and CEA while determining what role CEA may (or may not)
have in Northern food security.

Chapter 3 Methodology
The purpose of this thesis project is to understand the relationship between CEA and
Northern food security through exploring and comparing different expert narratives to develop a
perspective on the role of CEA in Northern food security. In order to achieve this purpose, four
objectives were accomplished. The first objective of this study was to identify the relationship
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between CEA and Northern food security, as portrayed by CEA technologist experts. The second
objective was to identify the relationship between CEA and Northern food security, as portrayed
by Northern food security experts. The third objective was to identify the relationship between
CEA and Northern food security, as portrayed by national news media. The fourth objective was
to compare and contrast these portrayals and to identify similarities and differences between how
each group describes and understands the relationship between CEA technology and Northern
food security.
In order to achieve these goals, I applied a thematic analysis methodology. Thematic
analysis identifies, analyzes, and interprets the patterns found within meaning or themes (Clarke
& Braun, 2017). Thematic analysis is useful for identifying the patterns from participants
perceptions and experiences that enable the researcher to understand how they think and feel
about a specific topic (Clarke & Braun, 2017). In addition, thematic analysis can be used in both
inductive (that is, data-driven) or deductive (that is, theory driven) research projects (Clarke &
Braun, 2017). Since my research was largely inductive, and inductive approaches are useful
when studying a new topic, thematic analysis fit my research needs best (Clarke & Braun, 2017).
The following paragraphs outline how I accomplished the objectives using the five steps of
thematic analysis.
Step one in thematic analysis methodology is compiling the data. The data must be in a
useable form. For my research, compiling the data included transcribing the interviews and
gathering media articles for analysis. By transcribing the interviews myself, I became familiar
with my data which enabled me to have a greater understanding of the phrasing or terms used
within the interviews (Castleberry & Nolen, 2018).

30
Step two in thematic analysis methodology is disassembling the data. In order to create
meaningful groupings I took my data apart and identified similarities and differences through
coding (Castleberry & Nolen, 2018). To facilitate coding, I uploaded all transcribed interviews
and media articles into the computer software NVivo. I then asked my data questions built from
my research question, “What is the relationship between CEA and Northern food security and
what role could CEA play in Northern food security?”. The codes were verbatim phrases from
the interviews and media articles. As I coded each interview and media article, I was developing
definitions for each code, which required me at times to return to my previous codes to ensure
they were coded in the same manner (Castleberry & Nolen, 2018). When no new codes emerged
I had reached theoretical saturation and my coding was complete (Baker, Waterfield, & Bartlam,
2018; Castleberry & Nolen, 2018; Urquhart, 2013).
Step 3 in thematic analysis methodology is to reassemble the data. The codes are put into
context with each other in order to determine themes (Castleberry & Nolen, 2018). It is
important during this analytical step to ensure the theme is robust in comparison with the codes
and is telling the full story, not simply my theory (Castleberry & Nolen, 2018). Once the codes
were placed into themes, the story of my research was told with flowcharts to present my data
(Castleberry & Nolen, 2018). Reassembling my data did not summarize the data but rather
identified and interpreted the key features/themes of my data (Castleberry & Nolen, 2018; Clarke
& Braun, 2017).
Step four in thematic analysis methodology is interpreting. While these steps are laid out
in a linear fashion it is important to note that interpretation occured in all stages of my thematic
analysis (Castleberry & Nolen, 2018). Once the data had been disassembled and reassembled, I
identified thematic patterns (Castleberry & Nolen, 2018). These thematic patterns were answers
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to my research question that captured something important in relation to my overall research
question (Castleberry & Nolen, 2018). Interpreting my codes into thematic patterns provided a
deeper understanding of the themes in relationship to one other and the global findings rather
than simply restating the themes and codes as the interpretation (Castleberry & Nolen, 2018).
Step five in thematic analysis methodology is concluding. In conclusions, the response is
recorded that answers the research questions or purpose of the study and are typically not
generalizable (Castleberry & Nolen, 2018). In my research, my interpretation answered my
research question “What is the relationship between CEA and Northern food security and what
role could CEA play in Northern food security?” through nine themes that will be discussed in
chapter 4. The following sections will layout the study design, the geographic region, ethical
implications, recruitment strategies, sample criteria, data collection, data analysis, and the
limitations of this study.

3.1. Geographic Region
The geographic region for this study was broad and covered most of Canada. I chose this
area for several reasons. First, because I wanted to identify how national news media articles
portrayed the role of CEA technology in Northern Canada, the three national media
organizations in Canada (CBC, The Globe and Mail, and The National) were chosen as they
were more likely to focus on my topic. Second, as I wanted a wide range of perceptions from
experts knowledgeable about CEA technology and/or Northern Canada, the majority of my
experts resided in or had some understanding of Canadian issues and politics. Using a vast
geographic region provided this study with a more encompassing perception of the role of CEA
technology in Northern Canada.
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3.2. Ethical Implications
Due to the involvement of human participants in this research, ethical approval was
sought. There were no major ethical concerns for confidentiality for the participants due to their
expert status. The only ethical concern was that some of the questions might cause discomfort to
experts who may have found the subject of Northern food security a sensitive topic. Knowing the
settler colonialism harm in the North and my position as a settler, I did not want to seem
insensitive to the struggles of Northern food security. As such, I was clear in my introduction
that they did not have to answer any question they were uncomfortable with, and to know I did
not create any of the questions to be deliberately insensitive. I knew some of my interview
respondents would be Indigenous. So, as a settler researcher with knowledge about settler
colonialism in the North, I did not want to be seen as insensitive to the needs of Northerners’ nor
did I want them to feel that I exerted dominance over them. This may have originated from my
insecurities of being a settler and not wanting to perpetuate stereotypes of settlers or Indigenous
peoples. The Research Ethics Board cleared the study at the end of the Fall semester, which
meant recruitment started in January, with the first interview in the beginning of February.

3.3. Positionality
Reflecting on my positionality both in terms of worldview and values and power and
privilege sets the stage for understanding how I define myself and how others define me in
relation to my research and provides context to the process and shape that this research was
given. Positionality refers to the “relational place or value one has that influences and is
influenced by varying contexts (e.g. social, political, historical, and economical to name a few)”
(St. Louis & Barton, 2002).
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In terms of my worldview and values, I am a white settler, middle class, Canadian
woman who is pursuing a master’s degree at a Canadian accredited university (historically these
institutions have been founded by settler colonialism). As well, my lived experiences, spiritual
beliefs, and historical context factor into my relationship with this research. My research was set
within Northern Canada, a place that is home to many Indigenous people experiencing settler
colonialism. It was important, therefore, to be aware of the role my positionality would play
within the research.
In terms of my positionality within power and privilege, it was important to understand
how my power and privilege could influence my study. As Rocheleau and Slocum (1995) wrote
researchers must “attempt to include the distinct perspectives and interests of diverse groups
[and]…confront the question of how actively they will promote the participation…of the less
powerful groups” (pg. 22). In my research, done in a geographic location that is historically
known of places of unequitable power and privilege relations, attempting to include the distinct
perspectives and interests of those less powerful was an important part of my research. As a
researcher from the South, there were those I interacted with who voiced their suspicion and
concern that my power and privilege would prevent their voices from being heard in my
research. Since oftentimes research can inadvertently reinforce or draw on negative stereotypes
and representations of Indigenous people and I knew a few of my expert interviews would be
with Indigenous people, taking time to reflect on my positionality in my research enabled me to
be mindful of this situation. To guard against perpetuating settler colonialism through my
interviews and research, I employed a critical examination of both settler colonialism and
Indigenous food sovereignty to inform my personal understandings of the topics.
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3.4. Methods of Data Collection
3.4.1. Method 1: Collecting relevant news media articles
A number of steps were employed to develop a systematic way to collect relevant news
media articles for this study. First, I developed a list of search terms. Initially, the search term
vertical farming was utilized, but due to the low number of articles, three more search terms were
employed: Northern food security, hydroponics, and indoor farming. These search terms
encompassed a broader range of articles that were relevant to CEA technology in Northern
Canada.
Second, the search was scoped to include only media published in mainstream national
media outlets (CBC News, Globe and Mail, and the National Post). These media outlets were
chosen for their broad readership and coverage of national issues. CBC News is the oldest
national public broadcasting organization and, as of 2019, employed 6,497 permanent
employees, 383 temporary employees, and 579 contract employees (CBC Radio Canada, 2019).
Additionally, CBC News has two main networks located in Canada with 27 television stations,
88 radio stations, and one digital-only station located Canada wide (CBC Radio Canada, 2019).
As a crown corporation, the government funds CBC News to fulfill its mandate to “inform,
enlighten and entertain; to contribute to the development of a shared national consciousness and
identity; to reflect the regional and cultural diversity of Canada; and to contribute to the
development of Canadian talent and culture” (Government of Canada, 2020c). The Globe and
Mail was founded in 1844 and currently reaches over 6 million readers every week (The Globe
and Mail, 2020). The company is owned by the investment arm of the Thomson family
Woodbridge, and is therefore independent from the government (The Globe and Mail, 2020).
The Globe and Mail’s mandate is “to inspire and to inform Canadians through courageous,
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empathetic and honest journalism” and do this by meeting the needs of their customer (The
Globe and Mail, 2020). The National Post is owned by PostMedia and provides a distinct
Canadian voice (PostMedia Network Canada, 2020). A lack of conservative political
representation in western Canada news media, encouraged the founding of the National Post
(Black, 2018). By building off of the 111 year readership of the Financial Post (PostMedia
Network Canada, 2020), the National Post has beoame a Canadian national news outlet success.
Third, a set timeframe was chosen to collect the articles under. This time frame was 20
years, from 1999 to 2019. This time frame was chosen since CEA technology has become more
mainstream with the advent of the 21st century, according to Dr. Despommier’s book The
Vertical Farm: Feeding the World in the 21st Century.
Using each outlet’s online search platform, the search terms were used to generate a list
of articles. Each article was briefly reviewed to determine whether it was relevant to the topic of
CEA technology development for the challenge of Northern food security. Those that were
relevant were copied and pasted into a word document. If an article showed up under multiple
search terms, it was only counted once. In the end, the search generated 50 articles from CBC,
ten from the Globe and Mail, and four articles from the National Post. One of the articles in the
National Post was written by my thesis advisor and was discarded. Once the articles were
collected, they were uploaded into NVivo to facilitate thematic analysis in relation to the
research question “according to the national news media, what is the relationship between CEA
and Northern food security?”
3.4.2. Method 2: Semi-structured interviews
Semi-structured interviews with the experts chosen were given to understand their
perception of the relationship between CEA technology and Northern food security. As noted by
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Valentine (2005), the semi-structured interviews were employed in this study to “explore the
subjective values, beliefs, and thoughts of the individual respondent” (p. 51). The interviews
were done by phone or in person if the expert resided in Guelph, Ontario. One interview was
done via Skype. In the introductory email, experts received an information letter and consent
form, which were provided per the regulations of the University of Guelph Research Ethics
Board. Once I received confirmation that the expert was willing to be interviewed, I set up a time
to call them for the interview. The interviews were recorded using a digital audio recorder and
later transcribed by myself. Verbal consent was obtained at the beginning of each interview, as
most of the interviews were done by phone. Interviews lasted between 30 minutes to an hour, but
on average, they were 40 minutes in length. I invited 30 experts via email to participate in an
interview with me. Interviews were conducted until data saturation was reached. It was
determined that data saturation was reached during the interviews when the comments from
participants were being repeated and no new ones were emerging (Baker et al., 2018). At the
point of saturation, 24 interviews had been completed: 12 CEA technologists and 12 Northern
food security experts. The interview schedule is contained in Appendix 1.
In general, each of the experts were asked the same questions in the interview schedule,
in the order given. Since, in a semi-structured interview format, it is okay to ask follow-up
questions, and the interviews do not need to be identical, a couple of exceptions arose to the
general interview structure given. Some experts shied away from answering policy related
questions because of their discomfort of their knowledge in that area. Other experts voiced
strong opinions of their own on the topic, and only specific questions were needed to make sure
they touched on every aspect of my research question. For example, one interviewee had strong
opinions on CEA technology and was able to hit all of my questions, just by giving me their
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opinion on the subject. Still, other experts strayed off topic and needed to expound upon their
answers to a given question. To facilitate this, I would ask them follow-up questions to points
they had raised. Finally, some of the experts brought up points that were not necessarily
important to my research question but were useful pieces of information for me to round out my
knowledge on my topic of research. For these experts, I asked follow-up questions related to the
point they had brought up. In these ways, I probed for answers to my research question that
would give me a greater depth of understanding of the relationship between CEA technology and
Northern food security.
Recruitment commenced in the beginning of January 2019 after returning for the new
semester. The recruitment method began with purposive sampling and ended with snowball
sampling. Purposive sampling is described as a non-random technique where the researcher
decides what needs to be known and sets out to look for the people who are able to provide the
knowledge they seek (Etikan, Musa, & Alkassim, 2016). This sampling method is often used
when the opinion of experts is needed in a particular field of interest (Martínez-Mesa, GonzálezChica, Duquia, Bonamigo, & Bastos, 2016). A number of steps are taken with purposive
sampling. First, participants are identified who are proficient or are well-informed on the topic of
interest (Etikan et al., 2016). Second, the participant must be available and willing to participate
in the research and able to communicate effectively towards the topic of interest (Etikan et al.,
2016). Diversity is not the goal in purposive sampling; rather, participants are picked with
specific characteristics that are best able to help with the research (Etikan et al., 2016). As my
study is investigating a relatively new area of research, purposive sampling of experts was useful
to determine if effort on further study of this research topic was necessary (Etikan et al., 2016).
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Following the method of purposive sampling, I did a Google search on CEA companies
in Canada and Northern food security experts that I had learned of in my readings and during my
attendance at the Food Secure Canada conference in November 2018. I also asked those with
knowledge on CEA technology within my university for potential experts in the fields of CEA
technology and Northern food security. Participants were determined based on their professional
characteristics. The experts had to fulfill two specific criteria. First, participants needed to be
considered experts in their respective fields of study; CEA technology or Northern food security.
This study defines experts through the eyes of society as a person who is regarded or addressed
by others as an expert (Mieg, 2006). Second, they had to have at least two years’ experience
within their respective field and were preferably working within an organization or business
focused on CEA technology or Northern food security.
Once I had a list of 5 experts in each field, I employed snowball sampling to minimize
the researcher bias limitation of purposive sampling (Martínez-Mesa et al., 2016). Researcher
bias refers to the judgment call researchers make when determining participants in their research
and can be especially damaging to the research if clear criteria is not laid out for the
determination of the participants (Sharma, 2017).
Snowball sampling refers to selecting a group of individuals to begin with and then
asking them in subsequent interviews to recommend other individuals with a specific set of
characteristics (Martínez-Mesa et al., 2016). This method of sampling is widely used within
qualitative research across the social sciences (Noy, 2008). Using snowball sampling after the
initial purposive sampling, allowed me to be able to ask my initial group of 10 experts in their
interviews to recommend other experts in their field that would help this study. In doing so, I
was cognizant of respect, relational accountability, and reciprocity that is important to
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Indigenous methodologies (Martens, Cidro, Hart, & Mclachlan, 2016). Completing my research
on a topic such as Northern food security demands from the researcher a certain level of respect
and understanding of Indigenous history and experiences. Employing snowball sampling
encouraged relational accountability in my participants. After each interview I thanked my
participant and asked if they would be willing to refer me to any of their expert colleagues in
either CEA technology or Northern food security. Some of the experts referred me by email to
their expert colleagues, others provided me a name of an expert I could follow up with. After the
interview, I would then send an email to their expert colleague to ask them to participate in my
study through an interview. The limitation of snowball sampling is a lack of diversity in the
participants (Kirchherr & Charles, 2018). By combining both purposive and snowball sampling,
I limited this lack of diversity by starting with a diverse participant network that was Canada
wide (Kirchherr & Charles, 2018). I created an invitation letter and sent out emails to each of the
ten experts (five in each group) asking them to participate in my study with a semi-structured
interview. In total, I gained 24 expert participants (12 in each group) through the sampling
methods described in this section. Participant recruitment ended in June of 2019 with the last of
the interviews.

3.5. Data Analysis
The content of the interview transcripts and media articles were analyzed separately using
a thematic analysis approach. Both pools of data were uploaded into the qualitative data analysis
software, NVivo. Although the media articles and transcriptions were not analyzed at the same
time, both were analyzed using the same analytical methods and will be discussed together.
Analysis of the interview and media data was done according to the thematic analysis steps
outlined above: compiling, disassembling, reassembling, interpreting, and concluding
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(Castleberry & Nolen, 2018). The data was compiled from the interviews with the experts and
media articles and disassembled into codes that showed the similarities and differences such as
Northern food security challenges, vertical farming potential, and power-hungry. As I was
constantly defining these codes, I returned to previous codes to ensure the codes remained the
same throughout (Castleberry & Nolen, 2018). Once no new codes emerged, theoretical
saturation had been reached and coding was complete (Baker et al., 2018; Castleberry & Nolen,
2018; Urquhart, 2013). Theoretical saturation is defined when no new codes are found in the data
and there are no emergent themes (Baker et al., 2018; Urquhart, 2013). During my analysis,
theoretical saturation was achieved when no new codes emerged from the data and no more
themes emerged from the data. Since I used thematic content analysis for my data, theoretical
saturation was easily identifiable by completing the five steps of thematic analysis.
Once the data had been fully disassembled, I reassembled the data by putting the codes in
context with each other to determine themes before interpreting and concluding. In total I
determined nine themes through thematic analysis that will be discussed in more detail in the
following chapter. These themes do not summarize the data but rather identifies and interprets
key themes within the data (Castleberry & Nolen, 2018).
The themes that emerged answered my initial analysis questions “what were some of the
negative aspects of CEA in relation to Northern food security” and “how did CEA improve food
security”. Interpreting the final nine themes provided a deeper understanding of the themes in
relationship with one another. The concluding step of my thematic analysis is presented in the
results chapter where my themes are examined in relation to one another and in relation to the
literature to present a deeper comprehension of my data.
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3.6. Limitations of Study
There were a couple of limitations to this study. The first limitation was my positionality
as a researcher. The term “positionality” refers to a researcher’s world view and where they
position themselves in terms of their values within their research (St. Louis & Barton, 2002).
This limitation is essential to reflect upon. My research was within Northern Canada which is
home to many Indigenous groups and the experts I interviewed reflected this. My positionality in
this research was developed through my experience on an organic farm and encouraged by
family to view technology as a negative thing. This may have created a bias in me when framing
the results. Additionally, as a non-Indigenous person and living at the time in Southern Ontario, I
may have been viewed as just another Southern do-gooder, regardless of my time spent in
Northern communities. While I tried to remain as aware of my biases and stereotypes as possible
in collecting the data, by acknowledging my own biases and beliefs, the reader may be able to
interpret this thesis as only one way to view perceptions of CEA technology in Northern Canada.
Interviewing only experts does provide another limitation. While the knowledge that the
experts gave was important for creating a perspective on the role CEA plays in Northern food
security, the results cannot be generalized to all Northern communities. As this study did not
seek to measure food security but rather develop a perception of the role CEA plays in Northern
food security, according to experts, potential bias may have occurred during participant
selection. Many of the experts were employed by or working in connection with universities and
large organizations. Only a small number of Northern food security experts were interviewed for
their perspectives. However, despite these limitations, this study reached saturation in
knowledge, and the results were able to inform a perspective of the role CEA plays in Northern
food security.
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Chapter 4 Results/Discussion
This section describes the analysis results from 63 media articles and 24 interview
transcripts. Through the thematic analysis, I developed a perspective on the role of CEA in the
challenge of Northern food security and the relationship between CEA and Northern food
security. Below, the results are described from the following nine themes.
1) The popular narrative of CEA technology as a positive influence on Northern food
security;
2) Educational opportunities are provided by CEA in schools and communities;
3) Health issues are addressed in the North through CEA technology's provision of betterquality food and year-round production capabilities;
4) Food sovereignty for Northern Canada, not CEA technology;
5) Economic opportunities are created by CEA through job creation, particularly within
the means of social enterprise;
6) Economic opportunities of CEA are hindered by prohibitive cost and excessive power
needs;
7) CEA contributes to further marginalization of Indigenous groups;
8) CEA technology will not provide Northern food security;
9) CEA technology works to limit climate change and is a sustainable alternative to
conventional agriculture.
These nine themes are further explained in Table 1, which shows each theme and how it
was addressed by which set of experts and whether they agreed on the theme. Each of these
themes will be explained and expanded upon in the following paragraphs.
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Table 1 - Themes of the role of CEA technology in Northern Canada as explained by three expert groups
Theme

Media

Summary

Technologists

"It's an industry that is in the midst of exploding on the global
The popular narrative of CEA
scale over the next 10 years," he said. "Indoor vertical farming
technology as a positive Throughout media and popular opinion, CEA technology is acknowledged as a will become a major player in the agriculture industry in many
influence on Northern food positive contributor to food security around the world, including Northern Canada. urban settings and for just a reliable source of farming where
security
you can guarantee what's in your food and what's not in your
food." ~ CBC.ca 2016

"You must have a controlled environment, that's without question. The only
way you're going to address food production in the North for 6 to 8 months of
the year largely, is with a reasonably sophisticated controlled environment" ~
Interview 4

Education was an important theme across the board especially in schools where
Educational opportunities are students could be taught not only how to run the technology but also how to eat
provided by CEA in schools healthier. Additionally, students and people in the community could be taught how
and communities
to utilize the food by growing it in their neighborhood and feeling a greater
connection to their food.

"A pair of green and white metal shipping containers hold an
"I think it’s a really amazing education tool that’s one of the things with
experimental hydroponics farm at Place Shamrock, with the
vertical farming that I’ve really enjoyed the most was it’s very difficult to look
goal of teaching Quebecers to think about where their food
at it and not want to learn more." ~ Interview 13
comes from." ~ CBC.ca 2016

Health issues are addressed in
the North through CEA
technology's provision of better
quality food and year-round
production capabilities

"'A lot of issues that were plaguing the health department are
linked up to the diet, of what people are eating in the
community because technically we live in the north, it's not
exactly easy to get a hold of say kohlrabi or certain produce
throughout the year,' said Cook." ~ CBC.ca 2018

It is well known the health issues such as obesity and diabetes that affect much of
Northern Canada's population. There are those who see the provision of fresh
produce as a way out of these health problems and with CEA technologies yearround production capabilities, health problems related to diet could be a thing of
the past

"And then finally, the nutrition side, we know unequivocally that cropping a
plant and getting it to your plate, I mean this is half of our model, you get the
profound level of nutrient components in the plant. But every day from the day
you cut that plant, you start to lose its nutritional content. And I think (no one’s
done a study on this) but by the time those folks eat any type of vegetable up
there, I can only imagine that they’re probably only have 20-30 percent of the
nutritional content. Which exacerbates your disease problem." ~ Interview 21

Community Members
"I do not think that [CEA technology] is a good use of human and financial
capital. It's a nice supplement…For me it is not an answer to food security.
We like glitz, we like high-tech and I think this is what we need to move
away from…and then I hear well we don't have soil in the North.
Absolutely, I'm on sheer bedrock here. I made my soil...every community up
North should be able to have and to put in place [the tools necessary]...to
make their own soil." ~ Interview 23
"You see we don’t want to turn around and create food systems that are
dependent on fossil fuels. That’s why I teach people how to even garden
without having to use the Rototiller. Because if we are dependent on that one
tool and it breaks down does that mean that we can’t grow food for
ourselves?" ~ Interview 9
"Just because maybe it’s a higher nutrient quality, is better quality, or its
local or it’s right there on your front doorstep, all these things are good but if
it costs twice as much money to produce the same head of lettuce, so the
question is how much food security is that actually addressing." ~ Interview
7

"So if the community says this is a priority, we need funding for this or we
need, you know, experts, or we need mentorship or what taking that
guidance from the community to enable that and I think it comes down – I
"...food independence is key. In the past it wasn’t possible. I mean you could think it really comes down to sovereignty and decision making – the ability
suggest greenhouses and things like this sort, but they weren’t plant dense to make decisions for your own community and your own food system and
enough to supply enough food for the people that actually required that." ~ your own people. And you know, that’s the basic human right that we all
Interview 2
have. We all have our own sovereignty and autonomy as humans and I think
for first nations people, particularly, Indigenous people they have an inherent
sovereignty in their nations because they’re sovereign nations whether
they’ve given up their land or not..." ~ Interview 22

Food sovereignty (or food independence) is a topic at the heart of many
Food sovereignty for Northern
community member experts, but it is the technologists who believe food
Canada, not CEA technology
sovereignty could be provided through the provision of CEA technology.

Both technologists and community members see CEA technology as an economic
development opportunity, but the postivity of this term was highly contested.
While technologists saw economic development opportunities as positive for the
North, community members focused on a political economic critique of CEA
technology of extracted resources and not benefiting those who actually needed to
be benefited. The only way the community members saw the economic
opportunities benefitting the North was through social enterprise where CEA
technology was created by and for the Northern communities

"'Our response to finding a solution that's fair to the
community was to look at coupling the food production to
both increase the number of jobs created per megawatt usage,
and also the greater community gets the benefit of having
fresh, high-quality food,' Edgeworth said." ~ CBC.ca 2019

"...there’s labour associated with operating a vertical farm so the physical
operation of having a vertical farm in the Northern territories might provide
economic activity and often times that is associated with food insecurity
because where there is economic activity people have money to spend and
maybe grocers will come to that area." ~ Interview 1

"...the history of the development in the north has not been this narrative that
oh and local people will become employed and then they have lots of money
and jobs. No, these companies come in they exploit the resource and the
people until both are burnt out and then they move onto the next place and
the people who are there are now left with less resources then were there
before and a transition into an economy is also not there anymore." ~
Interview 10

CEA technology is only just becoming mainstream. This means current
development of CEA technology must factor in the prohibitive cost and excessive
Economic opportunities of
power needs of the technology. On average a CEA seacan container used in the
CEA
are
hindered
by
North can cost at the low end anywhere from $50,000-$85,000 US or up to
prohibitive cost and excessive
$150,000 CAN. Many Northern communities still rely on diesel fuel pushing the
power needs
price of electricity up as well, since many Northern communities who are on diesel
electricity has an estimated price of $0.50-$1.12/kWh.

"Power and heat up here [Yellowknife] isn't cheap, so this
isn't something to subsidize produce here, he said. 'Produce is
cheap, it's no different than other locations in the South.'" ~
CBC.ca 2019

"It’s very expensive. So, there is no getting around that. You know, I’ve built
a few vertical farms now and we’ve consulted for a few and it’s a long-term
plan. You’re not making revenue on that for quite a while. For a community to
be able to invest that kind of money when there are other problems and just
other concerns in the community, it’s a difficult pill to swallow." ~ Interview
13

"They are limited again by their power signatures. These things 10 kW, 15
kW, depending on the size of the container, the general way of operating it,
they require expertise, both growing expertise, mechanical engineering
expertise, electrical engineering expertise, which certainly can be brought to
the community but is not necessarily always available in the community." ~
Interview 7

Economic opportunities are
created by CEA through job
creation, particularly within the
means of social enterprise

"And you see that in other places, so unless there’s some type of more
inclusive, you know, program that vertical farming has in these
communities, you’re going to continue to see those who are more transient,
white populations in northern communities or the relatively affluent in these
communities, benefiting from these new technologies." ~ Interview 6

Community members were the only group to suggest that Indigenous people
CEA contributes to further
would be further marginalized by the development of CEA technology. Because of
marginalization of Indigenous
the initial costs of production, the only ones able to afford the greens produced
groups
would be the rich segment of the population.
This was a highly contested issue in the interviews and media articles. Some felt
that there was no role for CEA technology in the solution to Northern food "'This is technology that can make a huge difference for food "...we’ve developed technology to address food security issues in space, so we
CEA technology will not
insecurity while a few others felt it was the only solution. Many sat in the middle security," said Eoin Sheridan, project officer with Cold have the technology and in fact in Canada we are home to the best technology
provide Northern food security
with arguments that although it was not a magic bullet it was a good piece of the Climate Innovation.'" ~ CBC.ca 2018
in the world to solve these problems..." ~ Interview 4
puzzle in the solutions to Northern food insecurity.
"believed this was a possible solution to slowing down climate change. That’s
"'Produce has to travel long distances, there's costs associated
CEA technology works to limit Climate change is a real concern in today's world. According to many experts,
basically what we all were interested in doing. To slow down, meaning stop
with that transport. If we're able to grow the produce locally,
climate change and is a CEA technology could provide a more sustainable form of agriculture that would
cutting down forests to make room for crops, start farming in another way so
pass it right to the store's hands, obviously we're taking a big
sustainable
alternative
to prevent many of the climate damages that convetional agriculture currently
the trees that you chopped down could grow back and sequester carbon and
variable out of the equation here and hopefully that will drive
conventional agriculture
produces.
perhaps balance the CO2 in the atmosphere, with the amount being released,
the cost of produce down.'" ~ CBC.ca 2016
with the trees..." ~ Interview 2

Legend

Experts agreed positively Experts had mixed ideas

"As opposed to addressing the social drivers of the issue that are already
there, been there, haven’t changed, we just keep ignoring them. Generally
speaking, I’m skeptic of technological approaches to what are fundamentally
social problems. And food security is a social problem first." ~ Interview 12

Experts did not agree
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4.1. The popular narrative of CEA technology as a positive influence on Northern food
security
The popular narrative throughout the world is that CEA technology will improve food
security by providing fresh produce that improves the health of those who consume it. Much of
this popular narrative can be seen as a reflection of western ideals and science that promote
cultural superiority through science, as was first seen in the industrial revolution (Pyenson,
1993). This narrative is particularly promoted throughout mainstream media in the form of news
stories, and opinion pieces. In the three national news media organizations that I analyzed, the
vast majority of the news stories agreed that CEA technology was an innovative technology that
has the potential to improve food security in places such as Northern Canada and urban centers,
while slowing the progression of climate change.
“Some harsh realities are driving investment. Rising world population means
more mouths to feed, while the availability of arable land isn’t just capped, it’s
shrinking as a result of development and changing climate patterns. Vertical
indoor farming allows nutritious food to be grown where it’s needed,
regardless of land availability or climate. It also reduces, sometimes
dramatically, the amount of water and energy that goes into agriculture
production.”
~ Globe and Mail, 2018
"Indoor vertical farming will become a major player in the agriculture
industry in many urban settings and for just a reliable source of farming where
you can guarantee what's in your food and what's not in your food."
~ CBC.ca, 2016
Technologists repeated this narrative by suggesting that CEA technology would provide
much needed nutrition through the availability of fresh greens to the Northern population that is
mainly dependent on processed foods. In providing fresh produce, technologists believe the food
security of Northerners would be improved. The technologists also believe that CEA technology
could provide Northerners other improvements such as year-round food production in a harsh
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climate, a decrease in chronic diseases such as obesity and diabetes, and a lowering of the price
for fresh fruits and vegetables.
“As you know the big difference in vertical and indoor farming is your
efficiency skyrockets, right. So, you know, with a vertical farm we have the
ability to take back at least the vegetation, you know the horticulture side of
what we’re growing. And we can grow most of the vegetables that we need to
grow. We can grow year-round in a vertical set-up”
~ Interview 18
“…we’ve developed technology to address food security issues in space, so we
have the technology and in fact in Canada we are home to the best technology
in the world to solve these problems…It’s sort of the next most recent
generation of technology and infrastructure required to address food security
in really harsh environments like the moon and Mars. So, we are technically
capable of addressing this and based on [a] study that we did…a few years
ago, there are some economic feasibility issues that we can bring to bear as
well for specific commodities.”
~ Interview 4
Mainstream media and technologists dominate this popular narrative to encourage the use
of innovative technology in the fight against food security challenges in the North, as is noted in
Figure 2. However, this popular narrative is not the only point of view out there. The Northern
Development of CEA in communities

Better nutrition in
homes

Food production
in North

Utilization of food grown in CEA
technology

Restore traditional knowledge and food
independence to Northerner’s

Increase food security
Figure 2 - Popular Narrative of CEA Technology

food security experts I interviewed advocated for a different narrative, a perspective that did not
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see CEA technology as having a significant role in food security solutions in Northern Canada.
The following themes will outline some of the concerns brought forward by Northern food
security experts in looking to CEA technology as the solution to Northern food security.

4.2. Educational opportunities are provided by CEA in schools and communities
Both mainstream media and technologists perceived the educational opportunities
afforded by CEA technology would benefit the North. These positive benefits ranged from
providing education to young people, restoring culture, and training Northerner’s how to produce
their own food. Specifically, within the media articles and technologists’ interviews, two main
educational opportunities were suggested: 1) CEA technology could teach healthy nutrition; and
2) CEA technology could teach how to grow food in the North.
Media articles were filled with positive stories of CEA technology teaching community
members how to have a healthy diet and how to grow their own food. Of the 63 news media
articles that were analyzed, seven articles focused on the educational opportunities of CEA
technology. CBC.ca released the most stories on the educational opportunities of CEA
technology in the North, from Quebec to the Northwest Territories.
"A pair of green and white metal shipping containers hold an experimental
hydroponics farm at Place Shamrock, with the goal of teaching Quebecers to
think about where their food comes from."
~ CBC.ca 2016
"We've been showing people how to cook it, they're putting it in stews," she
said. "It goes great with caribou."
~ CBC.ca 2018
The above quotes suggest CEA technology provides opportunities for teaching communities
where their food comes from and how to utilize the food produced, particularly when it is not
commonly seen in these communities.
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In addition to these media stories, technologists promoted the educational opportunities
provided by CEA technology. Many of the technologists saw CEA technology being utilized to
enhance the community’s knowledge about healthy food and enrich young people’s education.
These technologists spoke well of the technology being used for educational purposes, citing
such opportunities as bringing culture back to the communities, and teaching about what
constitutes healthy food choices.
"I think that the vertical farm is a great way to educate communities about
healthy food because it brings our culture and kind of sustainability closer to
the population it’s serving and then there are a lot of other…things that
sometimes…are done on outdoor farms that could be done on vertical farms
like classes and tours, and chores and so forth that could really engage the
community more."
~ Interview 1
"So, the answer to that question is yes, education becomes really important. I
think there’s a big component of educating Northerners on why you would
want to eat kale or a certain variety of lettuce."
~ Interview 17
The technologists also acknowledged the importance of education in ensuring the foods
produced from CEA technology were utilized and not wasted.
"...without education on how to cook and education on how to use the product
it actually end[s] up being very wasteful and not utilized. And so, I think a lot
of work needs to be done on the programmatic, not just job training on how to
run the…systems but how to sell and market the product."
~ Interview 8
"...if you suddenly have those foods in your community and you’ve generated
interest in it and people start taking it home then they’re going to learn how to
use it. And I think…that opens the door for learning how to make more healthy
foods…"
~ Interview 16
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The technologists who focused on young people’s educational enrichment through CEA
technology were in agreement with current research where it is suggested that CEA technology
can be developed easily into education programs since the school building can be utilized in
housing the CEA (Specht et al., 2014). Yet, historically, school buildings have been places of
assimilation, child neglect, and sexual and physical abuse, particularly within Canadian
residential schools that were developed through settler colonialism (Canada, 2015). Using the
same instrument of settler colonialism to promote food security may be seen by some as
counterproductive. While only three technologists focused on this aspect of CEA technologies
role in Northern food security, they spoke in positive terms, agreeing with current research,
towards providing youth with opportunities to be educated in CEA technology.
"It is a really great place to learn about ag. We’ve... done tours with young
kids from kindergarten all the way up to grade 12...they are super stoked and
really excited to see it and really excited to learn about it. Really excited to get
their hands dirty so it kind of has this really cool visual, kind of unique, and
they maybe haven’t seen it before. So, it really engages people quite a bit."
~ Interview 13
"...[we] incorporate the kids, the students, into our centre so they can see how
things can be grown, you know. They’ve been doing this on traditional farms
for decades but the likelihood of someone finishing school and going to a
traditional farm for the next 40 to 50 years is not as strong today as it was 50
years ago. What is more likely is get them involved in an indoor vertical
farming operation where they can learn the technology behind growing in this
controlled climate that can be done anywhere in the world."
~ Interview 18
One technologist did acknowledge the importance of restoring Northern culture and food through
the current ways of education and by doing so, enabling the younger generation to be empowered
in taking control of their food system through technology.
"Let’s look at the history of food in the north and let’s try and restore that and
use the current mechanisms for education and cultural development and
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empower those existing mechanisms in the culture to restore that to the
younger generation. Then we can ignite the younger generation, who is
probably a little more interested in technology than the previous generations
with technology and agriculture."
~ Interview 8
While mainstream media and technologists spoke in glowing terms about the educational
opportunities provided by CEA technology, many of the Northern food security experts
disagreed with this educational role of CEA and added a different dimension to the conversation
that excluded CEA entirely. This dimension focused on the return of traditional knowledge
education in restoring food independence and culture to Northerners.
Educating people on how to grow food is very important. Showing people how
to grow food is the most revolutionary thing you can do. Once people are able
to feed themselves, that’s what fishing and hunting is also doing.”
~ Interview 23
“So, our goal was to be able to teach as many people as we could to grow
their own food or to know where they could grow it and that sort of stuff.
Including for us then culture and community with that. Because we brought in
people who spoke the language, we taught traditional growing methods. The
community garden has mound gardens, which are traditional to our
community…And the other thing is allowing for or creating situations where
policies are put in place for education. And understanding that things they can
pay for that are considered practical and necessary include things like food.
Where it’s okay for the curriculum of a school to teach how to find and eat
country food and process it. In a place where they’re already at. Not that I
have no issue with math or geometry but I think if you could also teach how to
skin a caribou or how to hunt, how to snare a rabbit, or those sorts of things in
a setting where they already have to spend their time then that would be
amazing.”
~ Interview 5
Another Northern food security expert acknowledged that the traditional knowledge once relied
on by Northerners is no longer as present in the communities, negatively contributing to the food
security crisis in the North. This expert advocated for the return of traditional knowledge to the
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Northern communities to improve food security, a recommendation put forward by the truth and
reconciliation committee to support reconciliation (Canada, 2015)
.
So that’s a big one but I mean I think the disenfranchisement from traditional
lands and destruction of cultural ways and discrimination from those cultural
ways through the residential school system and a myriad of other, you know
the historical traumas that Indigenous people have experienced. So that sort of
has led to a disconnection to a lot of those traditional values and practices that
are protective and I mean there’s a lot of resilience and a lot of those activities
are still going on but not in the same way where many communities used to
rely 100 percent on eating from the land and very little came from the store.
~ Interview 22
These comments from Northern food security experts suggest that higher importance should be
placed on returning traditional knowledge to schools before implementing a new technology
such as CEA to return food security to the North. Other research, particularly by Indigenous
researchers, supports a similar understanding that if technology is developed in the North it must
be culturally sensitive to the people it will serve. Teaching the technological knowledge must be
woven together with Indigenous ways of knowing and knowledge systems (Bartlett, Marshall, &
Marshall, 2012; Tobin, French, & Hanlon, 2010). A few Northern food security experts did
touch on the educational role of CEA technology in the North for jobs or enrichment of young
people.
"So, we’re trying to create a whole kind of a workforce, I guess. That would
have the knowledge and the skill set to manage it. So, I think that education
piece has to be built into this integrated food farm model that incorporates
containerized or vertical farming, whatever you want to call it."
~ Interview 3
"So, it can be if it’s integrated and if the policy starts with the social capital
first. Who’s in control, who’s making the decisions, who’s getting the
education they need to run it."
~ Interview 12
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"I think it’s about providing training opportunities and opportunities for folks
in the community to learn. And I think those pieces would go a long way to
solving the levels of food insecurity."
~ Interview 7
In connection with the idea that CEA technology could provide educational enrichment
for Northern students, other Northern food security experts felt more support was needed in the
teaching of the technology and healthy food utilization.
"So that whole issue of knowledge is really important, and I’ve thought about a
kind of revival of home economics. It’s not really that but interest, maybe have
somebody like yourself for example to teach a class in some of these village
schools from the perspective of a chef because that not only creates a
knowledgebase, but it also is potentially a career opportunity. I think we could
do a lot more if we could work with the schools on the curriculum to create
those kinds of opportunities."
~ Interview 3
"I mean as I said, well because I’m in an academic institution I think that
training in this area that needs to be supported as well. So, education. And
going into the schools and just providing some support that way."
~ Interview 15
Evidently, there is a discrepancy between mainstream media and technologists’ views on
the educational opportunities provided by CEA technology and on-the-ground Northern food
security experts dealing with food insecurity daily. Northern food security experts encourage the
use of traditional knowledge in fighting the food security battle before bringing in technological
knowledge such as CEA. Yet, traditional knowledge is often a missed issue within media
representation of the educational opportunities of CEA. One reason for this missed issue may
stem from the media’s historical colonial beginnings (Harding, 2006). As Harding (2006) found,
the vast majority of media stories seek to protect Canada’s best interests while painting
Indigenous groups as a threat to the country of Canada. This portrayal of Indigenous people
continues into today as was noted by the Conversation in an article written by Callison and
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Young who argued that the Stanley trial on the death of Colton Boushie strengthened media’s
continued colonial efforts of portraying Canada as a united nation and Indigenous people as a
threat to this unity (Callison & Young, 2018).
My results suggest that education, while important, is not necessarily a direct relationship
between CEA and Northern food security. Rather, training may be necessary for CEA
technologist experts to teach their technology, but Northern food security experts rely on
traditional knowledge, not technological knowledge to improve food security. To summarize my
results, Figure 3 provides a narrative flow chart on the educational benefits of CEA technology
and whether it is proposed to increase or decrease food security through an education theme. As
Figure 3 highlights, the development of CEA in schools may indirectly increase food security.
The development of CEA in schools, according to many technologists, may provide youth jobs
and training opportunities, and better nutrition. Northern food security experts do not see an
educational role for CEA. Rather, they would prefer education that taught traditional food
systems knowledge. Within both groups of experts, a few also mentioned CEA as being useful in
restoring traditional knowledge and food independence to Northerners. Technologists see many
educational opportunities for Northerners through CEA technology that will benefit not only
Development of CEA in schools

Better nutrition

Youth job and training
opportunities

Partnership between traditional
knowledge and technology

Restore traditional knowledge and food
independence to Northerner’s

Indirectly increase food security

Figure 3 - Narrative of Education
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their health but also for the production of jobs. In comparison, Northern food security experts
would rather see education that focuses on bringing back traditional knowledge and supporting
the development of their youth.

4.3. Health issues are addressed in the North through CEA technology's provision of
better-quality food and year-round growing capabilities
Northern communities experience many diet related health problems, including diabetes
and obesity brought about, according to many, by the lack of fresh produce available and the
ability of Northerners to access that produce. Others argue that the introduction of the Western
diet through settler colonialism is the reason behind diet related health problems (Council of
Canadian Academies, 2014). An unpredictable supply of food in Northern Canada can limit
Northerners access to fresh produce, increasing their susceptibility to diet related health
problems (Stevenson, Alessa, et al., 2014). In Northern Canada, finding fresh vegetables is often
difficult due to high prices in grocery stores because of transportation costs and the lack of local
growing abilities. Promoters see CEA technology as the technological tool to increase vegetable
intake within Northern Canada and thus decrease the current health issues.
Media articles were overwhelmingly positive that CEA technology could provide better
health for Northern communities. They cited both providing higher quality food and year-round
growing capabilities as the benefits of CEA technology toward mitigating health concerns.
“’A lot of issues that were plaguing the health department are linked up to the
diet, of what people are eating in the community because technically we live in
the north, it's not exactly easy to get a hold of say kohlrabi or certain produce
throughout the year,’ said Cook.”
~ CBC.ca 2018
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“Instead this 40-foot container is growing hundreds of heads of lettuce and
plants like mountain sorrel using hydroponics. Makivik says the garden is a
pilot project to improve food security and grow produce year-round.”
~ CBC.ca 2018
As many people are aware, Northern Canada receives a lot of snow for much of the year, making
it difficult for the development of agriculture, particularly in locations with substantial bedrock.
As a result, food is shipped into these Northern communities by boat or airplane. For example,
the coastal community of Postville, Labrador, was visited in 2016 by Enactus, a group of
Memorial University students, who created hydroponic kits. Postville’s fresh produce is all
shipped by plane in the winter, increasing the cost and decreasing the quality. Having a
hydroponic system could reduce this cost and provide year-round access to fresh foods, while
helping address health issues, no matter the weather.
“Some people in the small community of Postville on the north coast of
Labrador are hoping fresh and local vegetables could be available even in the
dead of winter this year. Enactus, a group of business students from Memorial
University, came up with an idea to supply people in isolated communities with
hydroponic kits that can grow vegetables year-round. They visited Postville
this week to give a seminar about Project SucSeed and deliver the first
hydroponic kit.”
~ CBC.ca 2016
In accordance with the positive benefits media attributed to CEA technology,
technologists also suggested many health benefits to Northern communities with CEA
technology. In speaking on the quality of food produced by CEA technology, two respondents
summed it up best that CEA technology could be controlled to provide the best nutrients in the
vegetables and would prevent nutrients from being lost during transportation
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"Just in the food safety side and the quality side are above and beyond what
traditional producers can get with our LED lights and our complete control
over minerals going to the plant. We can really boost up mineral content,
turfing profiles, and just general vigour of the plant. So, we are really growing
those plants to the best of the genetic capability. Which is a solid thing. So,
they are very nutritious and very healthy..."
~ Interview 13
"And then finally, the nutrition side, we know unequivocally that cropping a
plant and getting it to your plate, I mean this is half of our model, you get the
profound level of nutrient components in the plant. But every day from the day
you cut that plant, you start to lose its nutritional content. And I think (no
one’s done a study on this) but by the time those folks eat any type of vegetable
up there, I can only imagine that they’re probably only have 20-30 percent of
the nutritional content. Which exacerbates your disease problem."
~ Interview 21
In addition to the higher quality of food produced, technologists were excited to be able
to try out CEA technology in the North because of its year-round growing capabilities. One
technologist I interviewed felt that CEA technology was better than relying on food from the
South.
“So, what’s the problem, the problem is relying on 98% of your food for your
population coming in from out of the Territory. While a model like aquaponics
or really any indoor vertical farming gives us the ability to grow year-round.”
~ Interview 18
Despite the glowing reports from both media and technologists, Northern food security
experts were warier of the benefits attributed to CEA technology. Although the Northern food
security experts were interested in the health benefits CEA technology is proposed to have, they
questioned if it was the best way to deliver health benefits to Northern communities. One of the
issues that was brought forward in the Northern food security expert interviews was the lack of
diversity in plant production with CEA technology.
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"Well it sure seems like it could, whether or not the diversity in product, type of
vegetables, if it’s pretty limited I’m not sure how much of an impact but
anything would be better than what’s currently available in the stores, between
shipping time and delays in shipping time and storage and you know the
quality is often…pretty unacceptable to consumers."
~ Interview 6
Another issue that a couple of vocal Northern food security experts voiced, was whether or not
CEA technology was actually providing better quality foods for Northerners. These experts were
passionately against CEA as it only produces non-nutrient dense foods, rather than the foods
necessary for survival.
"So, it is immoral to try to say the words food security and salad green
hydroponic production in the same sentence. Because food security is about
nutrient dense foods. Okay? Even quality calories because right now what do
they live on? They live on Ichiban noodle and Kraft dinner and cereal. That’s
it. Okay? So those are empty calories, empty. Boy, we need to have calories
that have nutrition in them and they’re going to come from staple core foods
and now I’ve already calculated out. Realistically, we could produce 25% of
our diet, our calories from fruits and vegetables here. The rest is going to
come from animal-based foods."
~ Interview 9
"What can be grown through those methods is very limited in terms of calories.
They’re not calorie dense, they’re not nutrient dense. And so, I do not think
that this is a good use of human and financial capital."
~ Interview 23
These quotes provide contrasting opinions between Northern food security experts. The first
quote, by interview 6, suggests the Northern food security expert wonder whether the plant
diversity (or lack thereof) would provide the necessary healthy food to Northerners, but at the
same time, they have hope that anything is better than current food choices. The second two
quotes argue that the real concern of CEA technology is that it is a vastly expensive undertaking
for the lack of nutrient dense foods it provides and, therefore, not a good use of human or
financial capital. Other Northern food security experts acknowledged the limits of the role that
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CEA technology could have in the health of Northern communities, including the diversity of
plant production, and cultural appropriateness.
"...that’s been one of my problems with some of these technologies. The
innovations are really cool, and I think people are trying to do some important
things, but I’m not convinced that it’s really making a measurable impact on
dietary change or the quality of people diets."
~ Interview 6
"...quantities of produce that can be produced far exceeds sort of traditional
agriculture, relative to the amounts of input that you have to bring in. But they
are limited by the types of produce that can be grown. They are limited again
by their power signatures."
~ Interview 7
Notwithstanding the Northern food security experts’ opinions on the quality of food
provided by CEA technology, these experts also voiced their thoughts on CEA technologies
ability to provide year-round fresh food to the North. Two community members could see the
positives of CEA technology in this area. As one of the community members had to say,
"But it’s the season extension piece, that we can provide, assuming it all
works. We can provide fresh, either root crops or produce during the dark
months. Let’s say December to March or April and May even when you can
start to plant. I think that season extension piece is really an important
component of vertical farming. That’s one thing we can’t do any other way." ~
Interview 3
The second community member also felt that year-round fresh food would be amazing for the
North but recognized that what Northerners feel is fresh food may not be grown in a greenhouse.
"And if we can have fresh food year-round that would be amazing, to me. If,
however my version of fresh food is raw seal, I don’t think we’re growing
those in a greenhouse. But I know that some of those greenhouse systems are
also aquaponic systems. And you know having a constant supply of fresh
greens and fish to go with it that might be an intervention that makes sense."
~ Interview 5

57

58
My results suggest the need for a deeper understanding of what constitutes a solution to health
issues in Northern Canada. While media and technologists were quick to point out the many
health benefits that CEA technology could bring to Northerners, Northern food security experts
contrasted this opinion with their concerns about CEA technology benefits to health issues.
Searching deeper within these results, suggest it is not just about the provision of healthier food
but also the access to that food and the ability of Northerners to afford that food. Material
poverty is most often to blame for poor food security and increased health concerns in the North
since those with material poverty most often lack the ability to access quality food (Council of
Canadian Academies, 2014). Many of the Northern food security experts believe CEA could be a
nice additive but will not address the deeper issues of food security, such as poverty and a lack of
nutrient dense foods.
My results from the technologist interviews are consistent with the popular idea that the
provision of CEA technology will provide lower cost, quality food to those in the North.
According to Inuit Tapiriit Kanatami (2017), because of the great distance food must travel to be
delivered in the North, the food quality is poor when finally put on the market shelves. If this
food was better quality, there would be fewer health issues (Lavoie, 2018). While CEA has the
potential to provide better quality greens, as noted by the Northern food security experts, it does
not address the more profound struggles of food security.
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To summarize, media, technologists, and Northern food security experts differed widely on
their understandings of the health benefits provided by CEA technology in Northern Canada and
its provision to food security. Figure 4 provides a narrative flow chart that simplifies the narrative
discussed in the media, technologist, and Northern food security expert interviews. The media and
technologists were more positive about the benefits afforded by CEA in the provision of health to
Northerners, citing such things as year-round access to fresh food. Some of the Northern food
security experts acknowledged these acclaimed benefits, but most were concerned that CEA did
not address the root causes of food insecurity, such as the provision of nutrient dense foods and
poverty reduction. Therefore, many of the Northern food security experts were cautious and some
outright opposed to suggesting CEA could provide the role of health in Northern food security.

Figure 4 - Narrative of Health

4.4. Food sovereignty for Northern communities, not CEA technology
Food sovereignty (or food independence) to Northern Indigenous peoples describes the
idea that food is sacred, and each community has the right to participate in the self-determination
of their food systems (Desmarais & Wittman, 2014). With the advent of settler colonialism,
Northern Indigenous people autonomy over their own food system was stripped away as their
land was dispossessed and their children forced into residential school systems (Coté, 2016).
Unfortunately after World War II, the over-commodification of food put the decision making
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power over food, land, and seeds in the hands of only a few large agri-businesses and
impoverished millions of Indigenous people by forcing them off their lands and into forced labor
(Coté, 2016). As a result, small-scale farmers formed La Via Campesina in opposition to stateled food security and promoted community-based food sovereignty (Coté, 2016). Many Northern
food security experts during the interviews spoke on the topic of food sovereignty. This theme of
food sovereignty arose throughout their interviews and in most of their answers, suggesting
Northern food security experts placed high importance on food sovereignty in discussions on
solutions to the challenge of food security.
Within the Northern food security expert interviews, few believed food sovereignty
would come from CEA technology. Most of the eight respondents who touched on food
sovereignty focused on making room for a Northern voice in the development of food security. It
was not about letting in outside solutions with no input from the community members. Rather,
Northern food security experts felt that each Northern community had the ability to make their
own decisions relating to food security. If CEA technology was part of that solution, then those
who developed it could support Northerners in developing this technology in the communities
who want it.
"So if the community says this is a priority, we need funding for this or we
need, you know, experts, or we need mentorship or what taking that guidance
from the community to enable that and I think it comes down – I think it really
comes down to sovereignty and decision making – the ability to make decisions
for your own community and your own food system and your own people. And
you know, that’s the basic human right that we all have. We all have our own
sovereignty and autonomy as humans and I think for first nations people,
particularly, Indigenous people they have an inherent sovereignty in their
nations because they’re sovereign nations whether they’ve given up their land
or not..."
~ Interview 22
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"...it could be an important component of northern food systems if people want
it to be. That’s where the food sovereignty piece comes in. I think that
container production like that is energy intensive and I know that in order to
implement something like that it would need to be in concert with addressing
the energy-security issues in the rural North."
~ Interview 7
As another way to encourage food security in communities through food sovereignty, one
Northern food security expert suggested a policy measure of more individual food sovereignty
support.
"So that is where I think there needs to be a fundamental shift in the way that
policy is developed is to incentivize household food sovereignty."
~ Interview 10
Despite the importance that Northern food security experts placed on food sovereignty in
their interviews, both technologists and media were relatively silent on this theme. Only one
technologist touched on the theme through the lens of food independence for Northerners.
"...food independence is key. In the past it wasn’t possible. I mean you could
suggest greenhouses and things like this sort, but they weren’t plant dense
enough to supply enough food for the people that actually required that."
~ Interview 2
The lack of voice from technologists and media suggest technological solutions to food security
are kept separate from culture/social relations. Since Northerners rely heavily on their
culture/social relations in all aspects of their life, including food security, separating
technological solutions from culture may hamper the adoption of technological solutions to
Northern food security.
Reflecting on this divergence between media, technologists, and Northern food security
experts provides an avenue of colonial critique. While my results are consistent with current
literature on food sovereignty where food security solutions should be developed by the people
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who experience them (Council of Canadian Academies, 2014), deeper reflection suggests a
colonial underpinning. Without Northerners requesting CEA technology as a contributor to
Northern food security, it may be possible that instead of food sovereignty, this technology will
perpetuate colonialism in communities still ravaged by the effects of the first wave (Corntassel,
2012; FemNorthNet, 2016; Kepkiewicz & Dale, 2018; Rotz, 2017).
Much literature exists on the colonialism effects of industrialism in the North such as
mining and logging (Corntassel, 2012; Daigle, 2017; Fairhead, Leach, & Scoones, 2012;
Kepkiewicz & Dale, 2018). Instead of providing positive benefits to Northerners, industrialism
through mining and other resource extraction has historically created further plays of power,
reducing Northerners’ ability to be self-sufficient in food and material goods (Fairhead et al.,
2012). Industrialism in the North has also contaminated food sources, decreasing the health of
Northerners, and contributing to the challenge of food security (Paxton-dunn, 2016). My results
indicate a comparison with current literature on development and industrialism in the North,
where it would be vital to acknowledge the historical roots of development and industrialism,
before developing CEA technology and potentially perpetuating settler colonialism. Figure 5
Development of CEA technology in communities
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Figure 5 - Narrative of Food Sovereignty
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provides a summary flowchart of the narrative of food sovereignty in increasing or decreasing
food security.

4.5. Economic opportunities are created by CEA through job creation, particularly
through means of social enterprise
All three distinct groups saw economic opportunities with the development of CEA
technology in Northern Canada. However, the positivity of economic opportunities in the North
was highly contested. The media and technologists were quick to point out the benefits of
having economic opportunities in the North, such as job creation. From a western perspective,
economic development opportunities in a capitalist economic system are viewed as the way to
successful growth. At the same time, Northern food security experts saw CEA technology
through a political economic critique where the technology would only continue to extract
Northern resources without benefitting those who need it most. From an Indigenous perspective,
economic development opportunities should follow community led priorities that assert rights of
Indigenous people to resource management and their own food system (Bastedo, 2017). The only
way the Northern food security experts saw the economic opportunities benefitting the North
was through social enterprise where CEA technology is created by and for the Northern
communities.
The mainstream media articles focused on the economic opportunities of job creation in
Northern Canada and discussed CEA technology as a new and exciting industry.
"’Many communities want to create jobs and economic development, they want
to produce food, so they don't have to rely on the south, but not in a way where
they have to depend on grants," he said.”
~ CBC.ca 2018
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"'Our response to finding a solution that's fair to the community was to look at
coupling the food production to both increase the number of jobs created per
megawatt usage, and also the greater community gets the benefit of having
fresh, high-quality food,' Edgeworth said."
~ CBC.ca 2019
Despite many financial advisors cautioning against buying into hot new investments that tank
fast (Bach, 2003), entrepreneurs and investors continue to look favorably on CEA technology as
a burgeoning industry.
“Though vertical farming has seen some high-profile failures
in Vancouver and Chicago, entrepreneurs and investors see fresh
opportunity.”
~ CBC.ca 2018
While the media articles did not touch on the subject of social enterprise, they painted CEA
technology as an important avenue for economic development in Northern Canada.
Technologists agreed with the media articles that economic opportunities were a positive
aspect of CEA technology in Northern Canada.
"I don’t know about where you are, but I see the eyes of the world now daily
looking at this concept. And like every other business and this is a business by
the way we have to look at it this way. At least it is in most parts the world, be
the business model of anything related to how well you do something and not
whether you do something."
~ Interview 2
"The timeliness of delivery and distribution will address the quality issue
immediately, just out-of-the-box. It’s still going to be expensive, though. But
what seems to be missed in the economic argument is that the money will be in
the economy of the north, not in the distribution system from the south."
~ Interview 4
These quotations echo Despommier’s (2010) work on the benefits of CEA technology.
Specifically, he suggests that those farmers displaced by CEA technology or who can no longer
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grow due to climate change effects will be provided jobs through the development of CEA
technology.
Additionally, technologists suggested the social enterprise model of CEA technology
development in Northern Canada, where the communities would be responsible for decisionmaking on how the farm was utilized while concentrating on the social benefits and not the
financial benefits of CEA technology. For example, two of the technologists focused part of their
interview on the social enterprise model of CEA technology.
"...how can you convince people there’s a market there or that it’s important.
And the answer to that is it has to be more of a social enterprise, and you have
to make people understand there’s a social benefit to it and if they do it it’s not
just for the finances, finances have a very good chance of actually panning out
once it’s in there. And people start getting it, understanding it, and then you
also have to change cultural preferences too."
~ Interview 20
"So, by either municipalities or community groups like having some type of
vertical farming and all of the control is there, already in the community
and…– you have what you have, always. It’s not, no one else is deciding about,
whoever's already made the decision to do the vertical farms, depending on if
they’re set up as a social enterprise or set up privately. Hopefully, if someone
in a community was able to get the capital and set one up privately, I would
hope that they would consult and try and figure out what their community
wants."
~ Interview 16
Northern food security experts argued that the economic development opportunities of
CEA technology would not benefit the North and suggested alternative solutions to the lack of
economic development opportunities. When considering CEA technology as an economic
development opportunity, none of the community members saw this aspect in a positive light.
Instead, they focused on the history of development and the exploitation of Northern Indigenous
peoples.
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"...the history of the development in the north has not been this narrative that
oh and local people will become employed and then they have lots of money
and jobs. No, these companies come in they exploit the resource and the people
until both are burnt out and then they move onto the next place and the people
who are there are now left with less resources then were there before and a
transition into an economy is also not there anymore."
~ Interview 10
"...but by and large they’re being sold to communities who then use them to
support a local mine or some kind of other local industry, and they’re an
economic development opportunity, they are not a food security solution."
~ Interview 7
One Northern food security expert, in particular, argued that looking at other countries’
development should provide a lesson to the Northern development on whether the impacts of
CEA technology will provide positive change to food security challenges.
"And some of the promises being made, it really harkens back to other
development games that you see in other parts of the world. That you see these
new technologies are going to be the savior to food insecurity. And you’re
seeing the same type of discourse used in the north about how the new
technological innovations are going to be the remedy for food insecurity. And
if we’ve learned anything from other parts of the world, that usually these
types of technological developments, even if they are adopted, and even if they
are scaled out for broader adoption, the impacts are maybe marginal."
~ Interview 6
The above quotations suggest CEA technological development is another method of colonialist
expansion that is not going to benefit the very people who need it most (FemNorthNet, 2016).
Whether CEA technology will follow in the path of other developments has yet to be seen, but
community members are cautious about jumping in too fast to more technological development
that has the potential to perpetuate colonialism. Instead, the Northern food security experts
suggest that to limit the perpetuation of colonialism, developing CEA technology as a social
enterprise may lead to a more positive outcome.
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"If the emphasis is truly on the eater, on the grower, on the person who is
actually putting the inputs in, then we have a very different way in which we
have to approach the innovation itself. And that could possibly work in the
North. If the approach was that, that you know, social enterprise, that
approach to things is a much better approach to a small place like this.
Because it actually includes people. It’s not just about the dollars in and out.
So, small place. People matter here."
~ Interview 24
Connecting with this train of thought, Northern food security experts questioned what
economic model the CEA technology would be using to develop farms in the North.
"...the economic model that it’s put into though. So, what I mean by that is, this
is about giving, or you know like making reparations for damages to the
traditional systems. That would mean, again, empowering households to do
this or communities in a communal approach, not through a capitalist model."
~ Interview 10
Media and technologists diverge considerably from Northern food security experts’ perceptions
of the economic opportunity role provided by CEA technology. Taking a closer look at this
divergence opens up room for a discussion on the history of development, colonialism, and
economic systems of the North. Focusing on the history of development, not only in Canada but
also globally, suggests that rarely is an agricultural technological development beneficial in the
long term for the local population (Friedmann, 2005). Rather, for example, in the case of the
Green Revolution, rural communities were marginalized, farmers grew dependent on industrial
inputs into their farm, and Indigenous knowledge and plants was threatened (Friedmann, 2005).
All three of these results, make a good argument that technological advancements such as CEA
technology will not benefit rural populations such as Northern Canada where poverty is high.
Northern Canada experienced and continues to experience colonialism that was brought to
rule under a capitalist economic system, making Northerners wary of new economic
opportunities brought to them under this capitalist economic system (Kuokkanen, 2011). Since
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CEA technology is developed through a capitalist market system and this system tries to destroy
Indigenous self-determination, then it is possible that the development of CEA technology will
Development of CEA technology in communities
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Figure 6 - Narrative of Economic Opportunities

only benefit non-Indigenous people in large Northern centres (Kuokkanen, 2011). As many
Northerners are Indigenous, they do not see a capitalist market system benefitting them due to its
colonial beginnings (Kuokkanen, 2011). Figure 6 outlines a narrative summary of economic
opportunities through CEA in the North.

4.6. Economic opportunities of CEA are hindered by prohibitive cost and excessive
power needs
Economic opportunities, as discussed in the last theme, are seen as positive to both
mainstream media and technologists; however, both of these expert groups also recognize the
limitations of CEA technology. Since CEA technology is only just becoming mainstream, the
current development of CEA technology must factor in the prohibitive cost and excessive power
needs of the technology. On average, a CEA intermodal container (also known as a sea can) used
in the North can cost anywhere from $50,000-$85,000 US or up to $150,000 CAN. History has
shown how technological supremacy is the goal of Western/European society (Pyenson, 1993).
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However, technological supremacy also increases the marginalization of certain groups such as
Indigenous groups and peasant farmers as seen throughout settler colonialism and the Green
Revolution (Friedmann, 2005; Pyenson, 1993). These high costs of CEA intermodal containers
has the potential to marginalize Indigenous groups and peasant farmers. Additionally, many
Northern communities still rely on diesel fuel, pushing the price of electricity up as well. The
Northern communities who are dependent on diesel fuel pay an estimated $0.50-$1.12/kWh for
electricity.
Media articles touched on both the economic development costs and the excessive power
needs of CEA technology. For example, one article wrote about the high costs of power and heat
in the North, which prevents CEA technology from truly being helpful to the challenge of food
security.
"Power and heat up here [Yellowknife] isn't cheap, so this isn't something to
subsidize produce here, he said. 'Produce is cheap, it's no different than other
locations in the South.'"
~ CBC.ca 2019
While this article focused on a large city center, it can be assumed (and quoted by other
interviews) that the further North you go out of city centers, the more expensive power, heat, and
food become. When considering the added costs of power and heat in CEA and the added costs
of transportation of food to the North, it can be assumed that food grown in CEA will not be
cheaper than the products shipped to Northern grocery stores.
Technologists acknowledged the limitations of CEA technology in some areas of the
North due to cost.
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"So, I’m not big on running to vertical farming to be the answer. So definitely
after being in the industry for as long as I have and kind of the ups and downs
it’s difficult to make it a functional business or profitable where you’re not
losing money in a centre of 350,000. It’s going to be difficult to do in a small
community. Especially with the start-up costs associated. And you can do it
cheaply, but if you get cheaper equipment it’s going to cost you in the long
run."
~ Interview 13
"...the really Northern communities are still powered by diesel and electricity
is very expensive there, so it is actually pricier, like some of those communities
will be paying almost 10 times the amount that I’m paying to produce a head
of lettuce just because of the cost of the hydroelectricity being so much more
expensive than mainland Manitoba."
~ Interview 16
Entrepreneurs of CEA technology often struggle to get funding for a project that is built on a
“field of dreams”, as one technologist said.
"So, when you go to – as an entrepreneur – if you’re buying this as an
entrepreneur then how do you go to a bank and say I’m going to feed
everybody their $4/month, right? That doesn’t look like a very viable business
model. And then you have to build this business model on the field of dreams
where it’s like yeah if you do give them fresh greens and they’re more likely to
buy them because they’re cheaper, but that’s not really what banks like to
hear. You really can’t bring that to the bank. They like to see numbers and so
that’s actually a bit of an issue to overcome because how can you convince
people there’s a market there or that it’s important."
~ Interview 20
The lack of interest in the produce is also a concern for technologists who are utilizing CEA
technology in the North.

70

71
"...public health or dietitian or whatever, like lots of those places, have a
diabetes counselors or whatever they have like those people play a super
important role in the success and sustainability of a project like a vertical
farm, cause it’s not free, they’re not free, they’re super expensive. And the
maintenance of them is expensive, and it’s time consuming, and sure there’s
some job creations and some great educational opportunities there, but the
reality is if you can’t unload 400 pieces of produce each week or that’s what
I’m dealing with in my case – if your communities not interested in that then
you’re just doing it for nothing, and it’s not going to make money, and
eventually you’re banned or your municipality or the fact that if you took out a
loan and tried to run a business, you’re just not going to be able to make a go
of it as a business."
~ Interview 16
Ultimately, it comes down to the entrepreneurs of CEA technology being able to sell their
produce and make enough money to pay for the upkeep of the technology. With both a
prohibitive set-up cost and high energy needs, entrepreneurs are currently finding it difficult to
sustain their CEA farms.
While the Northern food security experts echoed the media and technologists concerns of
prohibitive cost and high energy needs of CEA technology, they were less forgiving towards the
technology’s limitations. One particular Northern food security expert was adamant that glitz
and high tech were not what Northerners need.
"...there’s the cost...We like glitz, we like high-tech, and I think this is what we
need to move away from." ~ Interview 23
Other Northern food security experts voiced their concerns over the cost and energy signatures of
CEA technology.
"I mean…[it] certainly could. But again, I think the cost makes it prohibitive.
And I know a little bit about it because I’ve had conversations, I’ve been asked
to be a part of some proposals for vertical farming. So, I know here it’s the
cost of getting it set up, right? To my understanding, it’s quite expensive." ~
Interview 19
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"They are limited again by their power signatures. These things 10 kW, 15 kW,
depending on the size of the container, the general way of operating it, they
require expertise, both growing expertise, mechanical engineering expertise,
electrical engineering expertise, which certainly can be brought to the
community but is not necessarily always available in the community." ~
Interview 7
Research in the past has also acknowledged the limitations of CEA technology. The first
experiment done by Cornell University on CEA technology showed its economic unfeasibility
due to the high cost of the technology development and the cost of the upkeep of said technology
(Cornell University, 2012). Further research has shown that the cost of CEA technology remains
high (Consultants, 2017; McKay, 2018). There are technologists who point out the continued
development of new technology that requires less energy, such as LED lights (Al-Kodmany,
2018; Benke & Tomkins, 2017). However, this idea is contested by others who suggest current
energy needs are actually higher with CEA technology than traditional farming (Hallock, 2013;
Specht et al., 2014; M. Taylor, 2018; Thomaier et al., 2015). Technologists acknowledged the
conflicting research during their interviews, but they still saw CEA technology as a step in the
right direction of solving Northern food security challenges. Northern food security experts were
inclined to disagree with the positive CEA research that suggested the cost and energy needs of
CEA were reducing. Rather, Northern food security experts focused on CEA research that
argued the energy needs were higher than conventional farming.
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Overall, my results demonstrate conflicting viewpoints on the limitations of the
development of CEA technology. The summary flow chart in Figure 7 suggests these limitations
negatively impact food security.

Development of CEA technology in communities

Economic Opportunities
Limited by cost and energy needs
Reduction in economic feasibility
Decrease in food security

Figure 7 - Narrative of Economic Opportunities Limitations

4.7. CEA contributes to further marginalization of Indigenous groups
Northern food security experts were the only group to suggest that Indigenous people
would be further marginalized by the development of CEA technology. They were concerned
that CEA technology would take advantage of already marginalized Indigenous people and only
benefit the rich, ‘white’ centers in the North with the means to afford the produce. Settler
colonialism created this gap by presenting Indigenous peoples as ‘savage’ and in need of
assimilation to Western ways of living (Chartrand et al., 1996; Coté, 2016). CEA technology
development would further marginalize Indigenous people by creating a wider gap between the
poor and the rich and furthering health and dietary issues. These concerns echo the results of the
Green Revolution in developing countries where rural communities were marginalized, and
Indigenous cultivars and knowledge were threatened (Friedmann, 2005). There were four
Northern food security experts who discussed the issue of marginalization with the development
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of CEA technology. One respondent, who was very vocal against CEA technology development
in the North, had multiple things to say on this topic:
1) "...because it’s exploitative."
2) "what’s this new gizmo that we can sell them to extract, is nothing but
extraction."
3) "...if there’s a hydroponic system that goes in anywhere in the north, it’ll be
in a white [settler] community, and it will be white bureaucrats who approve
it. That will be what happens."
4) "We’re talking genuine, compromised food system that is affecting the
actual, physical growth and brain development of our children. So, it is
immoral to try to say the words food security and salad green hydroponic
production in the same sentence. Because food security is about nutrient dense
foods."
5) "food value that they represent are only food for the richest segment of
population. Poor people are not going to spend that much money on 40 cal."
~ Interview 9
Other community members echoed the sentiments.
1) "We know generally that those who benefit from the northern greenhouses
are not those who are most vulnerable to food insecurity in these
communities."
2) "And you see that in other places, so unless there’s some type of more
inclusive, you know, program that vertical farming has in these communities,
you’re going to continue to see those who are more transient, white
populations in northern communities or the relatively affluent in these
communities, benefiting from these new technologies."
~ Interview 6
Those who did touch on the marginalization that would be caused by CEA technology
made a strong statement towards trying to end the Southern development mentality where the
South solves the North’s food security challenges. This result adds another dimension to current
knowledge about technological development created by goodwill countries and investors.
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As a summary, the results are presented in Figure 8 as a flow chart. In particular, the flow
chart suggests CEA development will result in an increase of resource extraction. This idea of
resource extraction was brought out in interview nine. The Northern food security expert
believed the investors, entrepreneurs, and governments only desire with CEA was to get
Northerners to buy something to save them from food insecurity and therefore extract precious
financial resources from the already poverty stricken North. Interview nine agreed with current
research that argues capitalism is used to accumulate more capital for investors and corporate
food systems (Hallock, 2013). The danger of CEA being developed in the North is once profit
can no longer be gained by CEA, those involved will pack up and move onto other places that
will provide the money necessary to make a profit (Hallock, 2013). Once again, Northern
Indigenous people will suffer at the hands of a capitalist system that extracts their resources and
leaves them with nothing. The Northern food security experts want those in charge of
development to understand the issues of marginalization that occur with the development of any
technological solution to food security challenges and to support Northerners in determining
their food security solutions.

Development of CEA technology in communities

Increase in resource extraction

Increase in marginalization

Decrease in food security

Figure 8 - Narrative of Marginalization
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4.8. CEA technology will not provide Northern food security
Although all three expert groups touched on this theme, whether or not CEA technology
would contribute to Northern food security is contested. While current Western worldview
argues that technology is the way to improving food security, history of previous technological
developments suggests otherwise (Rosegrant et al., 2014). The Green Revolution increased grain
production but marginalized rural communities and put control of seeds and food in the hands of
only a couple large agri-food systems (Coté, 2016; Friedmann, 2005). Even the Industrial
Revolution caused marginalization between groups of people, a stunting of human growth, and
declines in health until close to the 20th century (Komlos, 1998).
Some of the Northern food security experts felt that there was no role for CEA
technology in the solution to Northern food insecurity, while a few of the technologists felt it
was the only solution. Many of the technologists and a few of the Northern food security experts
sat in the middle, suggesting that although it was not a magic bullet, CEA is part of the solution
to the challenges of Northern food security. The media articles and technologist interviews
tended to discuss the positive impact CEA technology could have on Northern food security. The
Northern food security experts focused more on how CEA technology was not a fix for the
challenge of Northern food security, while acknowledging it could provide some fresher foods.
Most of the media articles articulated a positive role for CEA technology for providing
fresh produce in the North. Only two media articles expressed no role for CEA technology in
Northern Canada. One of the media articles focused on the difference CEA technology could
make for food security.
"'This is technology that can make a huge difference for food security," said
Eoin Sheridan, project officer with Cold Climate Innovation.'"
~ CBC.ca 2018
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Other media articles expressed how CEA technology was an essential part of a food security
solution but not the only solution.
“’There is a huge number of different aspects to Northern food security, this
alone [isn’t] a one size fits all solution, but it’s definitely part of a broader
solution,’ Sheridan said.”
~ CBC.ca 2018
“’What attracted us to this technology is the ability to grow greens yearround. It’s a goal and a mission for the government of Carcross-Tagish First
Nation to become food secure. This is one piece of the puzzle,’ she says.”
~ CBC.ca 2017
Technologists agreed with the positive outlook of the media articles. Seven technologists
felt that Northern food insecurity could be solved by CEA technology. For example, one
technologist had this to say,
“we’ve developed technology to address food security issues in space, so we
have the technology, and in fact, in Canada, we are home to the best
technology in the world to solve these problems”.
~ Interview 4
Another technologist echoed the above statement on the role technology will play in food
security, including in the North.
“… [CEA technologies] are absolutely required to feed hundreds of thousands
of, perhaps even millions of people. And I think that the technologies now exist
to actually do that.”
~ Interview 2
The remaining five respondents were less forceful in their belief that CEA technology
would solve any food security challenges. These respondents, when asked further questions,
believed that CEA technology was an excellent solution, but there were other things to consider
in the equation such as Northerner bureaucracy, and economics of the technology.
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“It is a solvable problem that we’re not solving. So, from like day one, when
we realized that we could grow food in Cornwall in the winter, we quickly
realized that there was a need up North, and the only thing getting in the way
was a lack of knowledge of Northern bureaucracy if you will. To get our
technology up North, everybody wanted to help us do it, but nobody actually
knew how.”
~ Interview 17
“But also, tomatoes, cucumbers and peppers and mushrooms, right? So, all of
those can be grown vertically. Now, the unit economics is another question,
but you have to go back to what’s the true cost of the current way we’re doing
it versus this model. And this model would shine ten times better for a whole
host of reasons. You’re eliminating a lot of transportation. Most importantly,
you’re delivering nutrition and getting rid of food insecurity”.
~ Interview 21
Two technologists who believed CEA technology was a good solution to the challenges
of Northern food security focused their answer on the lack of soil within the North. With CEA,
no soil is needed. Both of these technologists understood this as they both run vertical farms in
Northern Canada.
“So even if they have the will to grow locally, then often getting topsoil is
actually a pretty big hindrance. So yeah, I think that hydroponics is a really
good solution to that problem because it’s lightweight. You don’t have to bring
in soil, you just have to bring in the nutrients that you need in the soil.”
~ Interview 20
“…even though all of the studies show that soil-less farming is actually the
solution here.”
~ Interview 18
The final respondent acknowledged the need for a restoration of Northerner’s culture of
food and the provision of food security before highlighting the importance of technology in
creating independence for Northerners.
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“…as Canadians we owe, we have a responsibility to both invest in restoring
the cultural heritage of food and the food security that did exist for the
northern tribes and then also using technology to help them adapt to a
changing climate. Because their climate is changing rapidly and there is a role
for technology and high-tech approaches to kind of create jobs and to create
independence as opposed to kind of ‘let’s import product from Canada that’s
packaged and processed, or southern parts of Canada let’s say’.”
~ Interview 8
These technologists who saw CEA technology as a viable solution to Northern food security
challenges confirmed current research that promotes technological development as a solution
(Al-Kodmany, 2018; Dunne, 2018; Gwynn-Jones et al., 2018).
Other technologists felt that CEA technology could be part of a solution to Northern food
insecurity but not the whole answer. One of the technologists had this to say about CEA’s role in
being part of the solution to Northern food security challenges:
"I see farming as a solution. Do I think vertical farming solves any solution
100%? No. So, I come from a background and a place where I think there’s
many pieces to the puzzle, and we have to have a lot of different pieces to make
everything work. You know, the food system isn’t strengthened by one
greenhouse growing or vertical growing or outdoor ag or whatever it is. It’s
all of this working in unison."
~ Interview 13
They acknowledged that farming was definitely a solution to improving Northern food security
but did not see CEA technology as a complete solution. Other technologists echoed their
statements:
"Because here’s the thing and I guess the piece I’ll leave you with, the we’re
not going to feed – we can’t sustain (and this part is probably fairly
controversial right now) we can’t sustain people on leafy greens, right? It
doesn’t work from a consumption, habitual standpoint. It doesn’t work from a
nutritional standpoint and dietary needs, and so I think it’s important (and
maybe you already have this in your project), but you know it’s okay to admit
that we are not the magic bullet here."
~ Interview 18
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"...but in terms of achieving like a diversified group of crops for a population
like you are going to have to still have some other food inputs. It’s not
necessarily going to be able to achieve a closed-food system."
~ Interview 1
Technologists who saw CEA technology as a part of the solution to Northern food security
challenges were cognizant of the limitations of this technology.
Additionally, several technologists did not see CEA technology as playing any significant
role in Northern food security challenges. The three technologists who discussed this in their
interviews did not see it as a solution but rather a nice add-on to introducing fresh greens into a
region that does not have much.
"I think she said we’re not going to solve any serious food security issues with
lettuce. And like as facetious as that comes across, it’s pretty true. I mean, it’s
a low calorie, you know, situation that I’m growing here. It’s a nice add-on,
it’s a good nutritional add on, but it’s not filling hungry bellies in that way..."
~ Interview 16
Another technologist focused on the need for culturally appropriate farming practices:
"Not bringing some technology that’s developed in New York or some big
centre in LA to Northern communities and expect them to work but actually
developing farming practices with models that are based around the culture
that you’re actually bringing it too; I think is maybe my final note."
~ Interview 13
These last two technologist’s quotes were closest to many of the Northern food security experts
who saw a limited to no role for CEA technology in the North.
Although none of the Northern food security experts saw CEA technology as being the
ultimate solution to Northern food security challenges, many saw CEA technology as having a
role. Seven Northern food security experts felt there might be a role for CEA technology as a
solution to Northern food security challenges, but they were skeptical about how large a role
there may be. The Northern food security experts were much more likely to focus on CEA
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technology not being a one-size-fits-all and the need to focus more on hearing Northerner’s
solutions to their food security challenges.
1) "What I think we need to do though is work in collaborative ways with the
communities to, and I hear this quite a bit on the Alaskan side and on the
Yukon side, is to promote systems of food production or harvest if you will that
will give them an element of food sovereignty. So, they could produce and
consume locally. And that’s not a one-size-fits-all or a perfect solution."
2) "...question came up if containerized agriculture or vertical farming was a
solution to food insecurity. I think the answer to that is no, not by itself, it has
to be integrated into a food and farm system. And farm means something
different than annual wheat production"
~ Interview 3
"I think the only thing that I ever come back to is that I think all solutions have
to come from the North. If we’re going to solve these things for the North, it
has to be with the North and in the North. The South can’t solve it. They just
have to be a part of the solution."
~ Interview 19
A few of the Northern food security experts expressed concern over the media representation of
CEA technology as a solution to Northern food security challenges.
"I think that there’s a relation to like food security as it relates to selfsufficiency, but I don’t – like I think that there are problems like when I’m
hearing in the media, “this is the solution to food security”. I find that
problematic because one, there’s only so much you can grow in shipping
containers and most of its pretty low caloric value. So, if it’s access to fresh
vegetables, great. But one, is that what people want to eat and two, that’s not
going to solve hunger. So, it’s a – I would say more that it is related to food
systems development and building self-sufficiency and potentially also food
sovereignty as well, because if communities want to do that and have vertical
farming as a part of their food system well, that’s food sovereignty. It does
improve access to fresh vegetables and things like that."
~ Interview 22
My results, as presented in the above quotes, acknowledge there may be a place for CEA
technology in adding an element of food security to the North. Yet, at the same time there are
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contradicting elements within these quotes that suggest Northerners are more concerned with the
development of solutions on a community level in the North than technologists.
As well, there were five community members who saw no role for CEA technology in the
development of solutions to Northern food security challenges. The community members
highlighted the many social factors of Northern food security challenges that were being ignored
with the development of these technological solutions. One of the Northern food security experts
suggested that media representation of CEA technology hampered real solutions from being
developed for Northern food security challenges.
"When the media makes those calls, it creates this perception that technology
is the way we’re going to solve this and that gets away from these bigger more
important topics like colonialism which I think, you know, the self-government
and food sovereignty pieces then fall maybe more away from that and the
cultural connection to food."
~ Interview 22
Other Northern food security experts focused on the problems caused by ignoring the more
difficult conversations in Northern food security challenges such as colonialism and seeking a
technological solution to a social problem.
"As opposed to addressing the social drivers of the issue that are already
there, been there, haven’t changed, we just keep ignoring them. Generally
speaking, I’m skeptic of technological approaches to what are fundamentally
social problems. And food security is a social problem first."
~ Interview 12
“...when we’re talking about Canadian investment in solving the Northern
food security issue and that these technologies are going to be the solution,
we’ve circumnavigated perhaps more difficult conversations of, you know,
conversations where you have to take a different approach to the subject
matter, and you actually have to listen to the variety of things that are going to
be innovative in themselves as we try to address these more holistic issues of
system change on a grand scale."
~ Interview 24
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Another Northern food security expert argued that a just, sustainable food system in the North
did not involve CEA technology even though it was cool and innovative. Ultimately, they
believed it would do little to solve food security challenges.
"When we say a just and sustainable food system, we’re not necessarily talking
about vertical farming and the technology thereof. It’s very cool, it’s very
innovative, people like it. But it needs tremendous amounts of inputs that are
not the types of foods that one could suggest those inputs are procured in a
culturally appropriate way to who Northern people are. And so, we can’t use a
technology as the one size fits all way or addressing or dealing with food
security issues."
~ Interview 24

These results show a discord between media, technologists, and Northern food security experts.
As suggested by technologists, CEA technology could provide either the whole or part of
the solution to Northern food security challenges. These results are in agreement with current
research that suggests CEA technology could be a positive influence over Northern food security
challenges (Al-Kodmany, 2018; Benke & Tomkins, 2017; Thomaier et al., 2015). This research
also recognizes the limitations of CEA technology, such as lack of diversity in crops (AlKodmany, 2018; Benke & Tomkins, 2017; Specht et al., 2014; J. Taylor, 2018; Thomaier et al.,
2015). Products produced from CEA technology that are economically feasible are limited to
mostly greens, herbs, and some vine plants (Al-Kodmany, 2018), affirming that CEA technology
does not have the means to be a full solution to Northern food security challenges. These results,
in conjunction with current research, could suggest that CEA technology may provide a nice
add-on to current Northern food security measures but should not be viewed as a total solution.
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Many difficult issues exist to try and address Northern food security challenges. While
CEA technology is being promoted in media as one positive solution to Northern food security
challenges, my results suggest that those living in Northern Canada see a technological solution
to a social issue only causing further damage, as described in Figure 9. There are so many causes
of the food security challenges in the North, most notably colonialism, that need to be the focus
of solutions in the North. Yet, few of the technologists I interviewed were comfortable having
such a conversation. Many focused on the technology alone, and few brought up the underlying
food security factors such as colonialism. When it comes to the adoption of technologies, other
research has found that in rural Nepal, the social determinants of adoption needed to be

Increase food security

Provides access to healthy produce in communities,
year-round

Decrease environmental damage

Development of CEA technology in communities

Would not provide nutrient dense foods

Cost and energy needs would increase cost of fresh
foods produced

Introduce increased amounts of fresh vegetables

Provide a piece of food security

Decrease food security

Figure 9 - Narrative of Provision or Not of Northern Food Security

addressed before the technologies were adopted (Karkie & Bauer, 2004). As well, my results
suggest that even for those who believe CEA has the potential to provide food security to
Northern Canada, they do consider it will only provide marginal benefits by providing a closer
source of fresh greens but would need to be mixed with other food security solutions.
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4.9. CEA technology works to limit climate change and is a sustainable alternative to
conventional agriculture
Mainstream media and experts emphasized climate change as a big concern for Northern
Canada. Anthropogenic climate change has impacted the biodiversity and ecosystems throughout
the world (Prober et al., 2019). Northerners are now daily threatened with diminishing sea ice,
permafrost melting, and more extreme weather events that impact their supply and access to both
traditional food and market food (Power, 2007). According to many experts, CEA technology
could provide a more sustainable form of agriculture that would prevent many of the climate
damages that conventional agriculture currently produces (Despommier, 2010; PinstrupAndersen, 2018; Wiles, 2016). There were eight media articles that discussed CEA technology as
being beneficial in feeding millions in a world that is experiencing increasing climate change.
Within the interviews, four technologists and seven Northern food security experts discussed the
topic of climate change in relation to Northern food security challenges and CEA technology.
While the technologists focused on how CEA would reduce climate change in the North,
Northern food security experts focused on the negative impacts of climate change on traditional
food sources such as wildlife.
The media encouraged the idea that CEA technology would bring food closer to the
consumer and reduce transportation emissions that increase climate change. As well, the media
argued that as climate change increased, the warming temperatures and extreme weather events
would significantly limit conventional agriculture, making the world rely on these food
technologies more.
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“Growing vertically indoors, rather than horizontally in fields, makes sense in
a world marked by food insecurity, population overcrowding, and an
environment destabilized by climate change. The model also allows food to be
brought closer to the people who consume it.”
~ Globe & Mail 2016
“Five years ago, the concept of growing plants in this manner was still very
much rooted in science fiction. But with a growing global population,
declining freshwater resources and an increasingly volatile climate, Mr.
Brusatore believes the world will become to rely on food technologies like his
sooner than we realize.”
~ Globe & Mail 2009
In the past, many farmers and sustainability experts have pointed to organic farming as the
solution to a world overrun by food insecurity and climate change. Today, many are focusing on
new technologies such as CEA, although not all see this technology as beneficial in Northern
Canada.
“There is growing concern about the environmental effects of pesticides and
fertilizers used in traditional agriculture. Some see organic farming as the
answer, others argue organic farming can't deliver the yields necessary to feed
the world. But vertical farming would virtually eliminate the need for
pesticides because air coming in could be filtered to keep pests out, and
whatever fertilizers were used could be kept within the system and out of lakes
and rivers.”
~ CBC.ca 2009
Despommier (2010) echoes these statements from mainstream media and acknowledges that
current methods of food production increase agricultural runoff, deforestation, and land
degradation. All of these problems lead to increased climate change from conventional
agriculture.
Four technologist interviews focused mainly on the benefits of CEA technology to
climate change issues faced by Northern Canada. For example,

86

87
“…also using technology to help them adapt to a changing climate. Because
their climate is changing rapidly and there is a role for technology and hightech approaches to kind of create jobs and to create independence as opposed
to kind of ‘let’s import product from Canada that’s packaged and processed,
or southern parts of Canada let’s say’.”
~ Interview 8
“…[they] believed this was a possible solution to slowing down climate
change. That’s basically what we all were interested in doing. To slow down,
meaning stop cutting down forests to make room for crops, start farming in
another way so the trees that you chopped down could grow back and
sequester carbon and perhaps balance the CO2 in the atmosphere, with the
amount being released, with the trees”
~ Interview 2
Technologists recognized the impact climate change was having on the North and felt that CEA
technology could provide a real benefit to slowing down climate change.
The seven Northern food security experts who discussed climate change and Northern
food security challenges were quick to point out the damage that climate change had caused in
Northern communities. However, they had mixed ideas on whether CEA technology could have
a role in providing a solution to slowing climate change. Some looked at food aid, while others
praised the benefits of CEA technology using examples from other countries.
“But that being said we are now at a point where climate change is going to
be, is locked in for the North, someone said is going to be so dramatic that
even with food…I’m not convinced anymore that food sovereignty is going to
be enough. And so, I think that we need to be thinking about fixing the market
food system, being, we need to get prepared at a level we’ve never been
prepared before with food aid.”
~ Interview 12
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“And that’s attending to problems in Costa Rica and other places where
climate change and various different levels of deforestation are causing
banana populations to decrease. In a lot of ways, that’s no more different than
the issues being faced in the north, right? It’s about a local community level
problem that’s being solved through this technology. I think it’s interesting the
number of [climate change] solutions that are trying to be attended to by
hydroponics and containerized agricultural systems.”
~ Interview 7
One Northern food security expert was hopeful that CEA technology would be able to pair nicely
with climate change interventions to provide positive results to Northern food security.
“Ultimately, I think the reality is that we’ve come to a point in the environment
and the climate where an intervention is going to be the option no matter what,
right. Whether it’s because the Arctic is getting warmer and so consequently
different things are growing. Or the fact that climate change is happening, and
animals are moving. I think that relationship [to CEA] is something definitely
to be viewed as a hopeful thing.”
~ Interview 5
My results imply that all three of the distinct groups generally view CEA technology as a way to
combat and prevent some of the effects of climate change in the North. In Figure 10, a summary
of the narrative of climate change and sustainability suggests the development of CEA
technology in the North could either increase or cause no change to food security.
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My results propose that media and technologists believe CEA will be needed in the face of
increasing climate change or that CEA could slow the effects of climate change in the North.
Northern food security experts had mixed opinions. Some believed there was a role for CEA in
decreasing climate change or that it would mitigate its effects. Others were willing to look into

Climate Change

Decrease in access to traditional foods

Development of CEA technology in communities

Provide options for growing
traditional plants and berries

No change to food security

Slow down climate change

Increase food security

Figure 10 - Narrative of Climate Change and Sustainability

CEA as a help to mitigate climate change, as climate change requires a holistic approach to
solutions that are invested in by all.

4.10. Analysis of Results
As discussed in chapter 2, current literature suggests conflicting narratives on the role of
CEA in Northern food security and the relationship between the two. The results of my research
confirm these conflicting narratives and indicate broader issues at play in the challenge of
Northern food security than just the development of CEA as a technological solution. As well,
the results of my research argue that the same structures that created the challenges of food
security in the North, such as colonialism and capitalism, are the same structures that promote
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CEA as a solution to Northern food security challenges. In this way, one could argue that the
structures used to create food security challenges in the North cannot be used to develop a
solution to these same challenges. This study confirms that the media and technologists are
largely in agreement on the relationship between CEA and Northern food security and the role
that CEA could play. Northern food security experts, however, challenge the mainstream role of
CEA and the relationship it has to Northern food security. The task of this study was to compare
and contrast mainstream media and expert opinions on the role of CEA in Northern food security
and the relationship between the two. Similarities were not found between Northern food
security experts, the media, and CEA technologist experts. The following paragraphs will discuss
the differences between the narratives, the significance of the lack of similarities, and reflect
upon the reasons behind the lack of Northern food security.
Several significant differences emerged from the results of this study. First, food
sovereignty/independence was a topic brought up by Northern food security experts that
appeared in almost all the nine themes. This result suggests food sovereignty is highly important
to Northern food security experts (and therefore Northern residents) when discussing solutions to
the challenge of Northern food security. For centuries, Northern Indigenous people have been
forced to be silent on issues that affect the core needs of their people and take whatever the
settler governments allowed them to have (Coté, 2016). The results from the Northern food
security expert perceptions suggest an alternative form to improving food security, food
sovereignty, which would allow the Northern voice in developing their own solutions to the
challenge of Northern food security. This result is affirmed within relevant research on food
sovereignty (Coté, 2016; Wendimu et al., 2018). It is not enough to talk about Northern food
security; rather, food sovereignty must be coupled with food security, particularly in large
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Indigenous populations so that food is self-determined along with economic and political
systems (Wendimu et al., 2018). Through allowing for food sovereignty in the North, settler
Canadians would be recognizing Indigenous sovereign rights on making their own decisions in
all areas of their life (Council of Canadian Academies, 2014). Once determined by the North
through food sovereignty, solutions to the challenge of Northern food security should then be
supported by Southern settler Canadians (Council of Canadian Academies, 2014). Accepting
food sovereignty to be utilized in the fight against the challenge of Northern food security would
stop the perpetuation of settler colonialism.
Another significant difference in this study was understandings between experts of food
security and what constitutes a good solution to the challenge of Northern food security. The
media and technologists focused on a technological solution to provide improved food security
for the North through the provision of lower cost, higher quality foods produced in the
communities to lower diet related disease rates. In contrast, Northern food security experts
argued that the challenge of Northern food security could only be solved through solutions
developed by Northerners that focus on food sovereignty and nutrient dense foods. The media
and CEA technologist experts focused on the settler understandings of food security where
higher quality foods that match a settler diet are good providers of food security (Hiebert &
Power, 2016). Northern food security experts focused on an Indigenous understanding of food
security that is paired with food sovereignty and relies on the Indigenous diets (Council of
Canadian Academies, 2014). As noted by Hiebert and Power (2016), the media has been quick to
perpetuate colonialism in their display of the Nunavut food insecurity crisis. The media has
focused on portraying the Inuit as helpless and in need of Canadian government intervention
while ignoring the Inuit determined solutions to their problems (Hiebert & Power, 2016). CEA
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technologist experts buy into the media representation of Northern Indigenous peoples and have
developed solutions to their problems, often without proper consultation. CEA technologist
experts have already developed the technology, and many of them believe they must now send it
up North to implement it and provide the solution to the challenge of Northern food security.
In addition to the presence of differences, the results also show a lack of similarities
suggesting the media, CEA technologist experts, and Northern food security experts do not see
the challenge of food security in the same light. Each set of experts views Northern food security
through a different set of lenses that have been developed in the culture and community in which
they grew up. The media organization that produced the most articles on CEA technology in the
North was CBC.ca, which is funded by the government. In this way, the idea that media
perpetuates colonialism could be attributed to the governments’ desire to control Northern
Indigenous people (Hopma & Woods, 2014; Rudolph & McLachlan, 2013). However, another
study found that the Globe and Mail and National Post perpetuated the colonialism of Northern
Indigenous people (Hiebert & Power, 2016). As such, the perpetuation of colonialism within the
media may be attributed to the historical beginnings of all Canadian media (Harding, 2006).
Since the media is often where people go to learn about present day events, colonialism ideals
are perpetuated throughout society.
CEA technologist experts perpetuate colonialism by developing a technological solution
that addresses their media influenced understandings of Northern food security. The results seem
to imply that CEA technologist experts understand Northern food security challenges to stem
from the lack of quality food, which exacerbates the diet related health concerns. To CEA
technologist experts, Northern food security challenges will be reduced if quality food is
provided to the North, year-round, to prevent the health-related diseases such as obesity and
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diabetes (Despommier, 2010; Specht et al., 2014). Added benefits of this technology in the
results are seen as educational and job-related. Throughout the narratives of the CEA
technologist experts, the common thread is that these experts see Northern Canada as a thirdworld country in need of better technology to meet their needs. Unfortunately, this view
perpetuates colonialism in the North. As Rudolph (2012) found in his thesis, the Southern
developed solutions for Northern food security challenges were often culturally and
environmentally inappropriate. Southern groups have engineered a food system that has been
brought to the North through colonialism (Rudolph, 2012). Instead of helping, these Southern
solutions undermine and displace local solutions while serving the interests of those in the South
(Rudolph & McLachlan, 2013).
Northern food security experts try and dismantle the perpetuated colonialism wrought by
the media and taken up by CEA technologists, through their lived experience and knowledge of
Northern food security. As understood through the results, Northern food security experts
understand Northern food security challenges to stem from causes such as colonialism, climate
change, and poverty. The Northern food security experts are adamant that these causes will not
be solved by the use of CEA technology and rather, this technology will only further serve to
perpetuate these causes of the challenges of Northern food security. Instead, Northern food
security experts look to nutrient dense foods, gardening, and food sovereignty to provide
workable solutions to the challenge of Northern food security (Rudolph & McLachlan, 2013).
Dismantling the Southern food system and colonialism that is prevalent within Northern Canada
is not an easy task. Yet, Northern food security experts are committed to developing solutions
based on their resilience and innovative ideas (Council of Canadian Academies, 2014).
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Chapter 5 Conclusion
In this thesis, I have examined the narratives of media, CEA technologist experts, and
Northern food security experts on their perceptions of the role of CEA technology in the
challenge of Northern food security. I have also examined these narratives to determine their
relationship to one another. This examination is important because CEA technology is in its’
infancy, and little is known of the social impacts of this technology on communities or its
relationship to food security. Building on the literature outlined in chapter 2, I have developed a
qualitative study based on thematic analysis. This study analyzed the narratives of media, CEA
technologist experts, and Northern food security experts through a media analysis and semistructured interviews.
The analysis of the results of this study contributes positively to the literature on
Indigenous food sovereignty. As suggested by my results and in accordance with previous
literature, Indigenous food sovereignty must be recognized and coupled with the work of
Northern food security (Council of Canadian Academies, 2014). As many of the Northern food
security experts advocated for in their interviews, the solutions to improve Northern food
security should be developed by those in the North. This idea is confirmed in the food
sovereignty literature and is the basis for the successful inclusion of Indigenous food sovereignty
(Coté, 2016; Wendimu et al., 2018). The development of CEA without the input of Northern
Indigenous people goes directly against both food sovereignty literature and my results. As one
Northern food security expert so aptly said against both the media and CEA technologists’
narrative for the development of CEA technology in the North,
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“…it creates this perception that technology is the way we’re going to solve
this and that gets away from these bigger more important topics like
colonialism which I think, you know, the self-government and food sovereignty
pieces then fall maybe more away from that and the cultural connection to
food.”
~ Interview 22

5.1. Scholarly Contributions
This investigation is timely given the current development of CEA technology and the
push to have this technology in the North to help solve the challenge of food security. CEA is a
technological development that is argued to be necessary to slow down climate change and
increase fresh vegetable consumption in the North (Despommier, 2010). My results indicate that
the relationship between CEA and Northern food security is limited at best. Specifically, while
the media and technologists promoted CEA as having a role in Northern food security, some
CEA technologist experts acknowledged the role would be limited, and this technology should
be paired with other food security measures to have a positive impact in improving Northern
food security. In contrast, Northern food security experts argued that CEA would have limited to
no role in Northern food security and rather, food sovereignty and climate justice would be of
better use in solving Northern food security and combating settler colonialism. These results are
consistent with current literature where past technological developments aimed to address food
security challenges often had little to no effect, causing more damaging social impacts
(Friedmann, 2005).
Future research should address Northern food security in the context of ongoing settler
colonialism by grounding itself in relation to food sovereignty and climate justice. More research
is needed on the social impacts of CEA technology, especially on the challenge of food security
as it is a social issue and not a technological one (Council of Canadian Academies, 2014;
PROOF, 2018b). As this study has aimed to explore the narratives of media and experts on their
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perceptions of CEA technological development in the North, there is also the need to explore the
knowledge and experience of Northern communities in facing the challenge of food security.
Food security challenges are a lived experience for many in the North and separating these
experiences from the demise of local and traditional knowledge of food systems does not allow
Northerners to have a voice in their own experiences.

5.2. Study Limitations
This study had a number of limitations, including the inability to generalize the results.
Interviewing experts provided this study the ability to gain a perspective of the relationship
between CEA and Northern food security. It was limited by not being able to understand
Northern Indigenous people’s lived experience of a declining traditional food system that relied
on traditional knowledge and culture. This limitation prevents the generalization of these
perceptions to all of Northern Canada. Rather, the results of this study only name two
perspectives of the role CEA plays in Northern food security and the relationship between them.
Another limitation to this study was my interview questions. Although they were
designed to be as encompassing as possible to understand each side’s perspective, I found them
to be viewed with suspicion by a number of the Northern food security experts as they felt the
questions were geared towards encouraging CEA development in the North. Upon reflection, the
interview questions would have been better with the addition of a question or two that sought to
understand more in-depth the steps to address food security in the North as well as rephrasing my
questions on how CEA could address the four food security pillars of access, availability,
quality, and utilization to include how experts would address these pillars without CEA. Despite
these limitations, this study was able to determine the role of CEA in Northern food security and
develop a perspective on the relationship between the two.
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5.3. Recommendations
This research is one of the first to consider the relationship between CEA technology and
Northern food security. My results suggest that technologies such as CEA are not the solution to
the social and political problem of food security. Rather, my results make it clear that the roots of
food security challenges in Northern Canada lie in the destruction of traditional economies and
food systems that persist in the impoverishment and dispossession of Indigenous peoples. In this
way, my results recommend that instead of focusing on technological solutions to Northern food
security, the media and technologists would be wise to look to Northerners and support them in
whatever food security solutions they decide for themselves. As one of the Northern food
security experts said:
“So, I think from that standpoint we can learn from the North. The entire
country can learn from the North. By actually listening to what people are
saying and then begin to understand how that can be represented in all the
policies, in all the things that we do, related to food in Canada. If we can
actually understand it up here than should be able to understand it for small
farmers in Saskatchewan and food sovereignty issues in New Brunswick or
PEI. And all over the country…”
~ Interview 24
It is about listening to and supporting Northerners in their fight for food security and food
sovereignty.
My results suggest that policy makers and governments should focus on social supports
before implementing technological solutions and these results coincide with current research on
Northern food security. As noted in my literature review, poverty is a determining factor in food
insecurity, and to achieve food security, social supports such as a living wage, affordable
housing, Canada’s pension programs, and Universal Child Care Benefit may offer solutions to
Northern food insecurity (PROOF, 2019). While my research did not explore social supports as a
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solution to Northern food security challenges, it is evident from my results that further research
would benefit from studying the impact of social supports on Northern food security.
Finally, for educational institutes and researchers, this research advises support for the
creation of Northern food security solutions that are wanted by Northerners and that address the
social and political problems that are at the root of food security challenges such as government
bureaucracy, poverty, and settler colonialism. One way to accomplish this would be through the
development of research projects that start with Northern communities wants and needs.
Supporting the Northerners in their own solutions to food security challenges would encourage
Northern sovereignty and making a way past colonialist ideals.

5.4. Concluding Remarks
As one Northern food security expert explained through quoting a Northerner, “we’re not
going to solve any serious food security issues with lettuce”. My thesis attempted to determine a
perspective from experts on the relationship between CEA and Northern food security and the
role CEA may play. CEA technology is an innovative new technology that excites technologists,
entrepreneurs, and governments. Yet, my thesis found that although assumed to be promising,
the mass development of this technology in Northern communities disregards the root causes of
the Northern food security challenge, including settler colonialism, poverty, and government
bureaucracy. Through exploring media and expert narratives on the role that CEA technology
has in the North, my research has found broader underlying social causes of food security in the
North that cannot be mitigated through the technological development of CEA technology. In
order for CEA technology to have a positive effect on Northern food security, care must be taken
to address the social causes and promote food sovereignty in Northern communities; many of
which are impacted daily by the lasting legacy of colonialism.
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Chapter 7 Appendix
Sample Questions – Controlled Environment Agriculture (CEA) and Northern Food Security
Expert Interviews
[Overall Thesis Question: How do experts (in Northern food security and Controlled
Environment Agriculture) perceive controlled environment agriculture (CEA) could contribute
to food security in Northern communities?]
1) I was wondering if you could provide a picture of what started you down the path of
working on Northern food security and what your role is within Northern food security.
2) How do you explain food security in Northern Canada? (Main causes, drivers, how
would we explain the differences between Northern food security to others)
3) Based on your explanation of food security in Northern Canada, what do you think the
main causes of food insecurity in Northern Canada are? (why is this a main cause, why
do you think this is a cause)
4) From your perspective what needs to be done to address food security in the North?
5) Do you see a relationship between vertical farming and Northern food security?
a. What do you think some of the challenges may be by trying to implement this
vertical farming technology within Northern Canada?
Four pillars of Northern food security that are identified in the literature. 1) availability of food
which refers to the supply of country food, 2) access to food that refers to the affordability and
allocation of food, 3) quality of food, which refers to both the nutritional quality and food safety
of market and country foods, and 4) utilization of food which brings into focus food knowledge
skills and cultural preferences of Northern communities.
6) In the Northern context, food availability refers to an available supply or production of
country food and the supply of market foods. In your opinion, how might CEA
technology address the issue of food availability?
7) In the Northern context, access to food refers to the affordability of good food and the
ability of everybody to access to that food (for example, there may be access to market
foods in stores, but can everyone afford the food). In your opinion, how could CEA
technology address access to food?

115

116
8) In the Northern context, quality of food refers to both the nutritional quality and the food
safety of country and market foods (for example, although country food is often more
nutritionally rich, they can also be one of the largest source of environmental
contaminants). In your opinion, how could CEA technology address the quality of food?
9) In the Northern context, utilization of food refers to the food knowledge skills and
cultural preferences of food within Northern communities. In your opinion, how could
CEA technology address the utilization of food?
10) Media coverage of the linkage between vertical farming and food insecurity has increased
significantly, for example, a quick google search on vertical farming and Northern food
security yielded 6.2 million results. Do you think media attention to this issue is helping
us to address food insecurity in the North?
11) What do you think the governments’ role should be in addressing food insecurity within
Canada’s North?
12) Imagine that you are a policy developer in Northern Canada who is making policy
recommendations about food insecurity in the North. What is your main
recommendation?
13) Is there anything else that you would like to add that may be useful to my study?

116

