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Abstract 
Northern Greenhouses: An Alternative Approach to Food Security in Nunavik 

Inuit communities are currently facing rapid sociocultural and environmental change as well 

as numerous food security issues.  However, these issues are being addressed in increasingly 

innovative ways; notably through the implementation of alternative agricultural projects that 

address the high cost and questionable quality of fresh food in the North. 

This research took place in Nunavik (the Inuit region of the province of Quebec, Canada) 

and was elaborated using a Community-Based Participatory Research (CBPR) approach.  

The objective of this work was to participate in and document the development of a 

greenhouse pilot project in the village of Kuujjuaq and, through this process, develop a 

framework for an alternative type of northern food security initiative. 

While many initially questioned the long-term viability of a greenhouse project in an Inuit 

community, results of this research show that there is indeed interest in and concerted support 

from all sectors for this type of initiative.  Results also show that a greenhouse-based local 

food strategy in Nunavik is technically feasible and can be developed in a manner that is 

culturally appropriate and socially acceptable. 

The overall conclusion drawn from this research is that northern greenhouses have the 

potential to become key elements in a new type of northern food strategy, a strategy that will 

be more resilient than the one that we know today and that will contribute in a sustainable 

manner to the building up of the community capacity and socioeconomic stability of northern 

villages. 
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region comprising Greenland, Nunatsiavut, Nunavik, Nunavut, the Inuvialuit Settlement 

Region, Alaska, and Siberia (Makivik Corporation, 2009).  In a political context, the 

Circumpolar World may also refer to the eight member states of the Arctic Council: Canada, 

Denmark (including Greenland and the Faroe Islands), Finland, Iceland, Norway, the Russian 

Federation, Sweden, and the United States of America (Alaska) (Arctic Council, 2011). 

 

FIGURE 1 Map of Nunavik. 

Source: www.makivik.org/images/map/01_nunavik.gi 

The Inuit Territory of Nunavik is part of the region commonly referred to as the Canadian 

Eastern Arctic.  Nunavik covers roughly 660,000km2 and contains approximately one third 

of the landmass of the province of Quebec (Makivik Corporation, 2009).  Inuit have inhabited 

the territory of Nunavik for over 4,000 years.  Like all polar peoples, Nunavik Inuit were a 

nomadic population until their adoption of a more sedentary lifestyle during the middle of 
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this, Gombay details how, in some instances, Inuit have begun to sell country food (often via 

Facebook), something that is quite contrary to the traditional notion of sharing and reciprocity 

that has always existed in Inuit society.  This is done in order to make money and thus better 

participate in the market economy (and also buy hunting equipment).  This obviously raises 

a number of moral questions and is one of the big issues that Inuit in the eastern Canadian 

Arctic are struggling to come to terms with today. 

Compounding the difficulties associated with obtaining country foods is the high cost of 

market food in the North.  This is notably due to the high cost of transportation: the further 

away the community from a centre of distribution (i.e., a southern city), the higher the cost 

of living in that community.  Another thing that drives prices up in the North is the fact that 

Inuit, having never been included in the reserve system that structures First Nations 

communities in Canada, pay taxes, and the latter are calculated on the sale price of 

commodities (Duhaime and Caron, 2012).  Therefore, the higher the price of an item in the 

North, the higher the tax paid, thus making Inuit the most highly taxed individuals in all of 

Canada and driving up the cost of living in the North exponentially.  While food prices have 

always been higher in the North, the difference has become even greater in the past few years.  

For example, a 2006 study comparing the cost of food in Nunavik with the cost of food in 

the Quebec City area found that food was 57% more expensive in Nunavik (Bernard, 2006).  

A similar study, published in 2012, found that the average price difference had jumped to 

81% (Duhaime and Caron, 2012).  The authors of this study also note that the further away 

the village is from a regional centre (i.e., Kuujjuaq or Puvirnituq), the higher the prices, this 

being due to the cost of transportation (fuel) and the difficulties associated with transferring 

cargo to smaller communities using intraregional airplanes. 

1.2.2.3  Health and Inuit Food Practice. The role that traditional food plays in the lives of 

Inuit today has altered considerably since the sedentarization of communities and the 

associated increase in the proportion of industrial foods in  the diets of Northerners (Blanchet 

and Rochette, 2008; Counil, Gauthier, and Dewailly, 2010).  Since the creation of regular air 

transport routes to remote regions, new types of foodstuffs have been introduced to northern 

communities, and significant changes in household diet over the last several decades have 
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community gardens in remote villages) can lead to comprehensive sustainable development 

in marginalized regions. 

2.2 Agricultural Initiatives in Nunavik 

As in other parts of arctic and subarctic Canada, attempts to develop agriculture, including 

small-scale gardens and several greenhouses, were also made in the past in Nunavik, either 

by missionaries or by Hudson's Bay Company employees.  One of the best-known 

greenhouses in Nunavik was constructed in Kangiqsujuaq by the Oblate Missionaries (see 

Figure 5). 

 

FIGURE 5 Father Jules Dion in front of the greenhouse at the Kangiqsujuaq Mission. 

Source: Haché, 2009: 236 
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the decades included potatoes, carrots, wax beans, baby cucumbers, and lettuce (Jones, 

2013). 

While not technically in Nunavik, the hamlet of Sanikiluaq, N.W.T., (located on the Belcher 

Islands, just off the Hudson Coast between Kuujjuarapik and Inukjuak) is geographically 

much closer to Nunavik than to the Northwest Territories.  For that reason, the former 

greenhouse project there deserves mention here.  In 1976, the Northwest Territories 

Department of Economic Development, in cooperation with the Manitoba Greenhouse 

Research Project, undertook two large greenhouse projects: one in Frobisher Bay (Iqaluit) 

and one in Sanikiluaq (Campbell, 1976; Webb, 1976a and 1976b; Romer, 1983).  For the 

Sanikiluaq project, virtually all of the necessary components, including the greenhouse 

structure, sphagnum peat moss substrate, and seedlings, were imported.  Despite the great 

cost, damage to seedlings during transportation, and a late start, 75 cucumber plants matured, 

producing a total of 600 pounds of cucumbers.  A small number of tomato plants also 

produced fruit (Willams, 1976; Romer, 1983).  Records show that this project (as well as 

concurrent initiatives in Pelly Bay, Inuvik, and Frobisher Bay) was technically and 

economically viable (Poole, 1985); however, the project did not last.  The downfall of the 

Sanikiluaq project (as well as the others) seems to have been a result of the abrupt termination 

of funding, and the abrupt departure of the person responsible for the project, these two 

factors being, of course, interrelated (ibid.). 

Perhaps the best-known example of coventional agriculture in Nunavik is the former federal 

experimental farm (see Figures 6 and 7).  Between 1944 and 1956, agricultural research in 

the Canadian North was at its most active level, and five agricultural substations were 

established, including one near Kuujjuaq (Nowosad, 1958 and 1963; Hunt, 1978). 
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FIGURE 6 Photo from the Fort Chimo federal experimental farm. 

Source: Nowosad et al, 1967: 18 

The False River Experimental Substation was established in 1956 (Romer, 1983) and was 

operational until the mid-1960s.  It employed not only government scientists, but local Inuit 

as well (Saunders, 2009).  It was built near the junction of the Upper False River and 

Kohlmeister Lake (located about 11.5 kilometres east of Old Fort Chimo and about 

18 kilometres from present day Kuujjuaq).  Research at the substation was oriented towards 

experimentation with, and selection of, hardy, rapid growing, early maturing, and cold-

resistant crops, as well as the development of techniques aimed at increasing the length of 

the growing season (i.e., greenhouses), improving soil nutrient status and moisture retention, 

and increasing low substrate temperatures (Nowosad, 1958 and 1963; Nowosad et al, 1967; 

Romer, 1983). 
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FIGURE 7 Interior of one greenhouse at the Fort Chimo federal experimental farm. 

Source: Nowosad et al., 1967: 23 

Of note are the four greenhouses that were constructed and used to start seedlings, raise crops, 

and conduct experiments at the farm site (see Figures 8 and 9) (Hamilton, 1958; Nowosad et 

al, 1967).  As shown in Figure 10, animals, including sheep, pigs, geese, and chickens, were 

also raised on the farm, and their manure was used to fertilize the soil along with compost 

manufactured on-site (Saunders, 2009).  Final results from a decade of tests suggest that the 

most viable crops for field production in the Fort Chimo region are cabbage, cauliflower, 

broccoli, turnips, lettuce, spinach, and radishes (Nowosad et al, 1967).  While these 

vegetables were not commonly consumed by Inuit at the time, Saunders (2009) notes that 

people were nonetheless very happy to receive them, as hunger was still often a reality in the 

community. 
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FIGURE 8 Greenhouses 1 and 2 at the Fort Chimo federal experimental farm. 

Source: Nowosad et al, 1967: 10 

 

FIGURE 9 Greenhouses 2, 3, and 4 at the Fort Chimo federal experimental farm. 

Source: Nowosad et al, 1967: 10 
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FIGURE 10 Sheep at the Fort Chimo federal experimental farm. 

Source: Courtesy of M. Romer 

The federal experimental farm was the most elaborate agricultural undertaking in Nunavik; 

however, it was not the first agriculture initiative in the region.  Long before the Dominion 

Department of Agriculture arrived on the scene in the 1950s, traders and missionaries had 

experimented with raising pigs, geese, and chickens at Fort Chimo (see Figure11) (Gordon, 

2013).  As well, the federal department of transportation experimented with raising sheep 

and chickens on Nottingham Island at the western end of Hudson Strait in the 1940s and 

1950s. (Grasser, 2014).  

  









 

49 

Development in cooperation with the Manitoba Greenhouse Research Project (Campbell, 

1976; Webb, 1976a and 1976b; Romer, 1983).  The 1976 greenhouse was a prefabricated 

structure that used passive heat absorption techniques and local sand as a planting substrate.  

Unfortunately, due to a late start and improper planning, only some greens and small root 

crops were harvested at the time (Webb, 1976b). 

No further attempts to build and operate a greenhouse were made until 2001, when a group 

of local residents formed the non-profit Iqaluit Community Greenhouse Society (ICGS, 

2014).  Partially funded by the government of Nunavut, the greenhouse was constructed in 

2007 out of polycarbonate over a steel frame and covers an area of approximately 90 square 

metres (see Figure 12).  It is notable for being the most northern society-driven greenhouse 

above the treeline (National Post, 2013).  The local store (Northmart) helps support the 

greenhouse by shipping up manure at a discounted rate and the city provides free water 

(Murphy, 2012).  This greenhouse functions as a community garden, and in 2012 and 2013 

it was run using a collective model, in which all thirty members participated jointly in 

gardening tasks and then divided up the harvest equally. 

 

FIGURE 12 Exterior view of the Iqaluit Community Greenhouse. 

Source: http://sybaritica.me/2012/06/14/nunavut-the-iqaluit-community-greenhouse/ 
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for many of the day-to-day tasks.  Since its inception, the Inuvik Community Greenhouse 

has not only provided opportunities for both recreational gardening and food production but 

has also contributed to the building of a sense of community (through member support and 

the sharing of knowledge) and has provided learning opportunities through workshops, 

classes, and work placements (ICG, 2014).  The Inuvik Community Gardening Society also 

helped to launch a small community greenhouse in Tuktoyaktuk. 

2.3.1.3  Little Salmon / Carmacks First Nation Community Greenhouse. The Little 

Salmon / Carmacks First Nation (LSCFN) is located in south-central Yukon, about two and 

a half hours north of Whitehorse, and is home to approximately 630 status and non-status 

beneficiaries (LSCFN, 2014).  The community greenhouse and farm operations have really 

come into their own over the last decade (see Figure 15), and the facilities now include two 

greenhouses, a garden, a potato farm, and cold storage (Yukon Wellness, 2012). 

 

FIGURE 15  Inside view of the LSCFN Greenhouse. 

Source: http://www.yukonwellness.ca/stories_greenhouse.php#.VHTiIosVho5 



 

54 

This initiative is owned and operated by the LSCFN, which hires a full time 

manager/supervisor as well as seasonal staff (North of 56, 2012).  The operation produces a 

wide variety of organic vegetables (including corn and zucchini), which are distributed to 

members or sold farm-gate style to tourists and locals (ibid.).  Vegetables are also distributed 

free-of-charge to Elders, to the sick, and to single and nursing mothers in order to promote 

and encourage healthy eating habits (Climate Telling, 2014).  The greenhouse has also given 

extra vegetables to the local school lunch program.  Project supporters are proud to 

underscore the fact that vegetables from the greenhouses, garden, and the farm ensure safe, 

locally grown, healthy food for local residents and citizens (ibid.).  As well, recent tests 

comparing produce (tomatoes) grown at this operation to produce bought in Whitehorse 

concluded that LSCFN tomatoes are not only a safer, more reliable, and more nutritious food 

source but are responsible for fewer greenhouse gas emissions (ibid.). 

2.3.1.4  Hay River Community Greenhouse. Hay River is a community of 3,600 people, 

located on the south shore of Great Slave Lake in the Northwest Territories.  In 2013 users 

of the Hay River Community Gardens finished building a brand new 10 by 20 metre 

greenhouse.  This new structure extends the growing season in this northern community by 

two whole months; cold crops can now be planted and harvested well into October.  Of note 

is the fact that, with the guidance of a local expert, this new structure was built entirely by 

volunteers, mostly women who use the community gardens already.  Jackie Milne, president 

of the Territorial Farmers Association, notes that the community gardens in Hay River (which 

have been in existence for several years now) are a great place for people with less gardening 

experience to learn from other more experienced gardeners.  For Milne, the learning process 

and experimentation are part of what makes the initiative an effective and worthwhile pursuit 

(Ladik, 2013).  As well as enhancing food production, this community garden project is 

playing an important role in the reclamation and remediation of its physical site, since all the 

natural topsoil had previously been cleared away some time ago to make way for industrial 

use.  This community garden/greenhouse project is also part of a study commissioned by 

NWT Senator Nick Sibbeston, who is looking at ways to build local economies in the North 

(CBC News, 2012).  Environmental consultant Jamie Bastedo, a promoter of projects driven 

by community spirit and based on appropriate small-scale technologies,  notes that building 
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a greenhouse in Hay River (and having other communities learn from their experience), also 

enhances federal sovereignty (ibid.). 

2.3.2 Research and Educational Greenhouses 

2.3.2.1  Keewatin Gardens, Rankin Inlet, Northwest Territories. One of the first 

comprehensive, university-based, greenhouse research projects in the Canadian North was 

undertaken in Rankin Inlet, Northwest Territories, in the late 1970s.  The Keewatin Gardens 

project ran from 1979 until 1982 and was the subject of an M.Sc. thesis written by Marc J. 

Romer (currently Director of the McGill University Phytotron).  This work was based at the 

University of Toronto and was financially supported by the Donner Canadian Foundation.  

This five-year research program involved constructing greenhouse facilities in Rankin Inlet 

and at Alexandra Fiord on Ellesmere Island.  Research at these sites was focused on the 

small-scale seasonal cultivation of crops, and a heavy emphasis was put on the utilization of 

local resources and the implementation of inexpensive techniques to improve growing 

conditions (Romer, 1983; Bergsma, 1986; Cummins et al, 1987).  A wide range of temperate 

crops and several edible tundra species were grown during the summer months in insulated 

cold frames and lightweight domes (see Figure 16).  Soil mixtures used in these structures 

were prepared using local sand, organic peat, and lake sediment deposits.  According to a 

comprehensive report written by Romer in 1987, the studies clearly demonstrated that: 

- A wide variety of vegetables including potatoes, lettuce, spinach, Chinese 
cabbage, turnips, radishes and beets could be grown economically in small-
scale cold frame gardens during the short growing season; 

- Local soil resources could be utilized to provide an effective growth medium 
for vegetable cultivation; 

- Several species of indigenous tundra plants including Dandelion (Taraxacum 
lacerum) and Mountain Sorrel (Oxyria digyna) demonstrated potential use as 
northern cultivars; 

- Growing conditions could be easily improved using simple and cost-effective 
ameliorative techniques which reduced heat loss and extended the growing 
season; and 

- Sufficient local interest was generated to ensure acceptance by the community 
and its participation in future projects. 

(Romer, 1987: 5) 
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FIGURE 16 Cold frames and lightweight domes at the Keewatin Gardens, Rankin Inlet. 

Source: Romer, 1983:271 
Green Igloos Experimental Farm, Alexandra Fiord, Northwest Territories (1982-1984) 

Following on the heels of the work that was done in Rankin Inlet, a team composed of 

graduate students and their supervisors from the University of Toronto and the University of 

Guelph embarked upon a sister research project in the High Arctic in order to further the 
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FIGURE 18  The Yukon College Greenhouse. 

Source: Drury, 2012  

The greenhouse provides hands-on education in greenhouse operation and supplies fresh 

greens to the school cafeteria in winter.  One of its principal objectives, however, is to test 

new technologies for making growing more efficient and overcoming challenges particular 

to the North, especially extreme cold weather, low-light winter growing conditions, moisture 

build-up inside the greenhouse, the high cost of heating, air exchange problems, and carbon 

dioxide depletion in the growing environment (Drury, 2012).  Adapting existing greenhouse 

technologies (such as, polycarbonate glazing and insulated shades) to the North is also an 

important part of the research being carried out at Yukon College.  Some recent innovations 

that have been incorporated into this greenhouse include the mechanization of most of the 

greenhouse systems (watering, shutters, lighting, ventilation, bed temperature control, and 

battery charging/generator operation) as well as the installation of LED grow lights (ibid.).  
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help the state become more self-sufficient.  The Dean of SNRAS underscores this point, 

noting the fact that controlled environments are the future of agriculture in Alaska (ibid.). 

2.3.2.5  Arthur Clarke Mars Greenhouse, Devon Island, Nunavut. Also worthy of 

mention, even though its goals differ substantially from the food security goals of most of 

the previously described initiatives, is the Arthur Clarke Mars Greenhouse, on Devon Island 

in Nunavut (see Figure 21). 

  

FIGURE 21 Outside and inside views of the Arthur Clarke Mars Greenhouse. 

Source: http://www.cbc.ca/news/technology/arctic-greenhouse-may-lead-to-farms-on-mars; 
Haughton-Mars Project 2005 http://www.spaceref.com/news/viewsr.html? 

This greenhouse was built during the summer of 2002, and additional equipment was 

installed in 2003.  Full operations began in 2004 (SpaceRef Interactive Inc., 2009).  The 

purpose of this greenhouse is to allow the growth, propagation, and harvesting of selected 

plants in support of basic and applied research in the fields of astrobiology, space biology, 

life support systems studies, information technologies, and human factor investigations 

(ibid.).  While these fields of study are not directly related to community food security and 

local economic development, advances in technological applications from this highly 

specific research greenhouse could likely be applied in future commercial greenhouses in the 

North.  The principal institutions involved in this project include the Canadian Space Agency, 

the University of Guelph, Simon Fraser University, and the University of Florida (Mars 

Institute, 2009).  The main crops grown in this greenhouse (which is characterized by periods 

http://www.cbc.ca/news/technology/arctic-greenhouse-may-lead-to-farms-on-mars
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high tunnel structure at the top left of the image; the old greenhouse is just outside the bottom 

of the frame. 

 

FIGURE 22 CEN research station showing greenhouse and old high tunnel structure. 

Source: http://132.203.57.253/document/kuujjuarapik_en_2013_08_22.pdf 

The new CEN greenhouse currently operates only during the summer months (from mid-

June until the end of August), when researchers and students are on site.  However, since the 

greenhouse does have comprehensive heating and lighting systems, the structure could 

theoretically be used for a much longer period.  CEN researchers are hoping that interest in 

using this state-of-the-art facility will increase over the years. 

2.3.2.7  Antarctica. While obviously not in the North, it is still pertinent to mention that 

there are greenhouses at many of the operating bases in Antarctica, including the Italian base 

at Terra Nova Bay, the South Pole Research Centre, and McMurdo Station.  The main 

purpose of these greenhouses is to provide fresh food to staff who are overwintering.  

However, increasingly, experiments are also being done on the growing of hydroponic 

vegetables in controlled environment systems, notably for future applications in space 

(Campiotti, 2009; NASA-Space Biosciences Division, 2014).  One of the most interesting 
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FIGURE 23 Tomato greenhouses in the village of Nybyn, Sweden. 

Source: http://www.gettyimages.ca/detail/news-photo/tomato-greenhouses-are-seen-at-the-nybyn-
village-north-of-news-photo/156657122 

Right at the Arctic Circle, this small village of 245 inhabitants in Swedish Lapland is now 

home to a 1,500 m2 greenhouse that produces tomatoes year-round (ibid.).  The greenhouse 

holds 3,700 plants and produces 1000 tonnes of tomatoes per year.  Although it is expensive 

to heat in winter, producing tomatoes this way and marketing them locally actually uses less 

energy than importing tomatoes from countries like Spain (Laouchez, 2012). 

2.3.3.3  Commercial Greenhouses, South Iceland. Perhaps some of the most famous 

northern greenhouses in the world are those in Iceland, which are unique because they use 

geothermal energy to power their operations (see Figure 24). 










































































































































































































































































































































































































































































































































