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 Newfoundland and Labrador’s biophysical environment has not been particularly 

conducive to crop agriculture. The province’s agricultural industry accounts for only 1% of its 

GDP. The number of farms, farm operators, farmland, and cropland within Newfoundland and 

Labrador are all experiencing decline outside of national averages. This has led to great 

provincial interest in increasing agricultural capacity in the province. A potential avenue for 

agricultural development is strengthening the province’s wild blueberry industry. Through a 

mixed methods case study that involved a geographic information system-based multi-criteria 

land suitability analysis and interviews, this research explores the potential for this industry and 

the different challenges and values that may impact it. This thesis analyzes the biophysical 

potential for this industry through the manipulation of various geospatial layers to determine 

suitability for commercial wild lowbush blueberry farming. This thesis also engages with 

perceptions of the barriers that impede the wild lowbush blueberry industry in Newfoundland as 

well as the potential opportunities to strengthen this sector. Finally, it examines the socio-cultural 

values surrounding wild lowbush blueberries in Newfoundland and cautions that these values 

may be more important than the potential market value created through blueberry 

commercialization.
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Chapter 1: Introduction 

 

Driving through the island of Newfoundland in early October, I was greeted by the 

bright, red fall foliage of wild lowbush blueberry plants that dotted the landscape in all 

directions. Later, somewhere on the Sugarloaf Path overlooking the colourful row houses across 

Quidi Vidi Lake, I came across several people kneeling in the grass, all carefully picking berries 

(see Figure 1 for images from this hike). At one point, I stopped to watch a young boy, hand 

clutching a cup of freshly picked berries while he teetered up a steep part of trail, smiling 

gleefully at his own hard work, reluctant to let go of his cup even to steady himself. Further 

down the trail, I stopped again, this time to talk to a friendly man who, upon hearing of my 

interest in wild berries, told me stories of his own memories berry picking. A similar 

conversation had already occurred in the taxi from the airport, and another would occur later in a 

pub in St. John’s. Of course, this conversation would later repeat itself many times throughout 

my formal interviews but in this first day what quickly became quite clear to me was (1) that 

Newfoundlanders are incredibly friendly, and (2) that they are passionate about their berries and 

berry picking.  

 

 

Figure 1: A collage of personal photos taken during my hike along the Sugarloaf Path near 

Quidi Vidi, Newfoundland. September, 28th, 2019. From left to right: an image of a worn sign 

directing people to the Sugarloaf Path portion of the East Coast Trail; an image of the view of 

colourful houses across Quidi Vidi Lake with blueberry plants in the foreground; an image of a 

sign for Quidi Vidi Lake along a very rocky trail.  

 

Wild berries occur abundantly across the island of Newfoundland, flourishing in the very 

biophysical environment that many have described as largely unsuitable for crop agriculture. 

Several of the wild berry species found throughout Newfoundland are commercially popular on a 

global scale including the lingonberry/partridgeberry (Vaccinium vitis-ideae L.), the cranberry 
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(Vaccinium macrocarpus Aiton), and the lowbush blueberry (Vaccinium angustifolium Aiton). 

As well, other wild berry species, for example the bakeapple (Rubus chamaemorus L.), exhibit 

significant potential for commercial use (Opal Consulting, 2010). Despite the increasing interest 

in the commercialization of other berry species, blueberries remain the most popular fruit 

commodity in Canada, comprising the largest area under production and possessing the highest 

farm gate value (Agriculture and Agri-Food Canada, 2020). While the blueberry industry 

includes both lowbush blueberry and highbush blueberry varieties, lowbush blueberries account 

for the majority of total blueberry value. As well, they are the most popular and readily available 

variety in Newfoundland (Everett, 2007). Resultingly, despite the existence of three different 

blueberry varieties in Newfoundland – wild lowbush blueberries (V angustifolium), northern 

blueberries (Vaccinium boreale I.V. Hall & Aalders), and velvet-leaf blueberries (Vaccinium 

myrtilloides Michx.) -  the wild lowbush blueberry is the focus of this thesis.   

 

The commercialization of wild lowbush blueberries in Newfoundland is a curious case. 

Despite a long history of lowbush blueberry use and abundantly occurring wild lowbush 

blueberries, the province of Newfoundland and Labrador remains the smallest wild lowbush 

blueberry producer in Canada. While the 2016 Census of Agriculture recorded 816 blueberry 

farms in Nova Scotia, 343 in New Brunswick, and 153 PEI, Newfoundland and Labrador 

blueberry farms totaled only 14 (Statistics Canada, 2016). With a landmass larger than triple the 

area of the above Maritime provinces combined (Government of Newfoundland and Labrador, 

2018), and adequate climate and habitat for the natural proliferation of wild lowbush blueberries 

(Tirmenstein, 1991), one is left to wonder why Newfoundland and Labrador’s wild blueberry 

industry appears to be relatively underdeveloped.  

 

Moreover, outside of market value, wild berries and berry picking has endured as a lasting 

part of the culture, tradition, and identity of Newfoundlanders. During berry season, islanders 

customarily take to the heathlands to pick berries in their free time (Everett, 2007; Omohundro, 

1994). Along with the wild lowbush blueberry, commonly harvested berries include bakeapples 

(R. chamaemorus) partridgeberries (V. vitis-idaea) blackberries (Rubus canadensis L.), 

raspberries (Rubus Idaeus L.), strawberries (Fragaria virginiana Duchesne), and cranberries 

(Vaccinium macrocarpon Aiton), to name a few of the abundant wild berries that proliferate 

throughout the island. Wild berries are weaved throughout the plotlines of Newfoundland based 

literary works (Proulx, 1993), recipe books, and travel literature (Everett, 2007). Berries are even 

celebrated annually in multiple festivals around the island (Everett, 2007). This social and 

cultural focus on wild berries raises questions of how the people of Newfoundland value berries 

and whether these values are compatible with expanding the commercial wild blueberry industry.  

 

Thus, this research project arose from my interest in understanding the relative lack of 

development of Newfoundland’s wild blueberry industry despite the prominence of naturally 

occurring wild blueberries in the province. As well, in an effort to conceptualize agricultural 
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systems as greater than their productive aspects, I wanted to comprehend the non-monetary 

values that Newfoundlanders attributed to their blueberries, particularly those of a socio-cultural 

nature. This research proposes to acknowledge the values surrounding wild blueberries in 

Newfoundland as well as to comprehend the barriers that impede the wild lowbush blueberry 

industry in Newfoundland and potential opportunities to strengthen this sector.  

 

Respective of the above aim, this research focuses on answering three main questions: 

(1) What is the land-use suitability for industrial wild lowbush blueberry farming within 

Newfoundland? 

(2) What are the perceived socio-cultural values surrounding wild berries in 

Newfoundland? 

(3) What are the perceptions of the opportunities and constraints of wild lowbush 

blueberry farming in Newfoundland? 

 

In order to answer these research questions, I applied a case study methodology to 

explore the research objectives in a way that accounts for the contextual conditions that surround 

the wild lowbush blueberry industry in Newfoundland. A case study is an in-depth study that is 

bound in some way, generally geographically (Prokopy, 2011), and is particularly appropriate 

when a researcher wants to understand a specific case due to its uniqueness (Lune & Berg, 

2017). Specifically, this case study employed mixed methods which is an approach that uses both 

qualitative and quantitative methods to better understand characteristics of a phenomenon 

(Prokopy, 2011). Particularly, GIS-based spatial analysis is increasingly being used in concert 

with interviewing methodologies, “thus strengthening research findings by bringing together 

these different ways of knowing” (Elwood & Cope, 2009, p.2). In this case, the mixed methods 

used involved a quantitative multi-criteria land suitability analysis through the use of geographic 

information system (GIS-based MCE) technology, and semi-structured interviews. The GIS-

based MCE was used to determine suitable land for lowbush blueberry farming based on the 

combination of spatial criteria specific to lowbush blueberry growth requirements and industrial 

blueberry farming. Semi-structured interviews were carried out with 23 participants that included 

blueberry pickers, growers, and industry professionals to explore (1) grower perceptions of the 

barriers limiting the success of the industry and potential opportunities to increase industry 

viability, and (2) the sociocultural values that surround berries and berry picking in 

Newfoundland.  

 

There exists significant discourse that positions climate change as a potential opportunity to 

expand agriculture into areas previously climatically unsuitable for agricultural production 

(Hannah et al., 2020; Ramankutty et al., 2002; Zabel et al., 2014). Though, the majority of this 

literature explores the potential for climate change induced agricultural expansion at an 

aggregate scale, ignoring the social, cultural, and non-climatic environmental variables that also 

shape agricultural suitability. As such, this research occurs in reaction to work by Hannah et al. 
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(2020) on climate-driven agricultural frontiers which has indicated that much of Newfoundland 

will become climatically suitable for the production of one or more major commodity crops 

under climate change (based on Representative Concentration Pathway 8.5) by 2060-2080, 

without considering non-climatic environmental, social, and cultural variables that also influence 

the suitability of the land. While for some the expansion of agriculture in Newfoundland may 

seem like a promising opportunity for rural development, caution must be given to how this 

‘development’ may impact traditional food systems, particularly if development follows the 

industrial agricultural model. Moreover, agriculture has long existed in Newfoundland, entangled 

intimately with diverse subsistence activities (Omohundro, 1985). Yet, the commercial success 

of agriculture on the island has been heavily constrained by biophysical factors, such as 

undulating topography and rocky soils, unconsidered in the model by Hannah et al. (2020). As 

such, my work is focused regionally in order to understand the productive potential of the land 

and the biophysical and sociocultural processes that shape it (Galt, 2016). This research cautions 

against broad claims about agricultural opportunities driven by climate change that do not 

consider other social, cultural, and environmental variables that shape agricultural and food 

systems.  

 

Particularly, this research is informed by critiques of the industrial food model which serves 

to contextualize discussions of the barriers experienced by lowbush blueberry growers and 

promote the importance of non-market values in food systems. In addition, literature on non-

timber forest products (NTFPs) and wild foods informed understandings of the socio-cultural 

values that are denoted to wild berries and gathering practices in Newfoundland as well as the 

barriers and opportunities present in wild lowbush farming as an agricultural system predicated 

on a wild, naturally occurring plant.  

 

As will be further expanded on in the chapters that follow, several key findings emerged 

from this work. First, this research suggests that wild berries and berry picking are socio-

culturally valued as a way to sustain tradition, build community, and promote well-being. 

Furthermore, I discovered through interviews with local community members that berry picking 

is important to how these relationships and values are maintained. Secondly, this research 

suggests that most land in Newfoundland is only marginally suitable for blueberry farming under 

an industrial model of farming blueberries. Rather, alternative ways of blueberry farming, 

primarily those which employ human pickers rather than mechanical pickers or that operate 

within an agroforestry system, may provide more suitable models for blueberry farming in 

Newfoundland. Similarly, growers have difficulty competing in the conventional industrial 

blueberry industry as characterized by the profit limiting cost-price squeeze and the reliance on 

mechanization over human labour as well as by the diminished decision-making capacity of 

individual growers. Overall, the results of this research suggest that alternative agricultural 

systems merit further exploration and research if the blueberry industry is to be successful in 

Newfoundland. 
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This remainder of this thesis follows in a monograph format and is divided into 9 chapters, 

including this introduction. Chapter 2 outlines the regional context of Newfoundland, providing 

the reader with an understanding of the biophysical and sociocultural background of 

Newfoundland with specific focus on how this background has shaped food systems and 

agriculture in the province. As well, it includes both a species and industry profile on wild 

lowbush blueberries (V. angustifolium) in Newfoundland. Chapter 3 reviews the relevant 

literature, overviewing literature concerning the future of food production in agricultural 

frontiers and on non-timber forest products and wild food. Chapter 4 outlines the method of 

geographical information system (GIS) based multi-criteria suitability analysis used to analyze 

land-use suitability for lowbush blueberry farming in Newfoundland. Chapter 5 described the 

method of semi-structure interviews used to explore the barriers and opportunities in 

Newfoundland’s wild lowbush blueberry industry as well as the sociocultural values of wild 

berries to people in Newfoundland. Chapter 6 then proceeds to present the findings of the GIS-

based multi-criteria suitability analysis which shows the province of Newfoundland divided into 

areas of marginal, moderate, and high suitability for status quo blueberry farming as well as 

areas that are unsuitable and constrained for this land use. Chapter 7 demonstrates the findings of 

the interview data analysis and begins building responses to my research questions. Chapter 8 

provides a discussion that contextualizes the research findings in order to answer my research 

questions. Chapter 9 is the conclusion which briefly summarizes key findings and provides 

policy recommendations, future research direction, and concluding remarks. 
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Chapter 2: Regional Context 

 

Understanding the region is an integral component of the research process particularly 

when research involves the productive potential of the land and the biophysical and sociocultural 

processes that shape it. Galt (2016) emphasizes the importance of a regional approach when 

endeavoring to understand components of the agri-food system through questions such as “what 

are the possibilities and constraints created by the regional biophysical environment” and “how 

have households, communities, the state, and capital shaped the productive conditions of the 

land” (p.131). It is through exploring these components that one can understand underlying 

characteristics that shape agri-food systems in the context of a region. This thesis explores the 

wild lowbush blueberry industry in the context of Newfoundland and as such warrants an 

understanding of the biophysical environment and the sociopolitical and cultural history that has 

shaped both gathering activities and agriculture in the region to culminate in a wild blueberry 

industry. As well, comprehension of the blueberry species in question and the existing wild 

lowbush industry is essential to ground the GIS model and provide further context for interview 

analysis. 

 

2.1 The Region: Newfoundland  

 

                                    

Figure 2: Map of the Island of Newfoundland 

 

This Photo by Unknown Author is licensed under CC BY-SA 

https://ja.wikipedia.org/wiki/Template:Location_map_Canada_Newfoundland
https://creativecommons.org/licenses/by-sa/3.0/
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Newfoundland and Labrador1, as can be seen in Figure 2, is the easternmost province in 

Canada and situated between the 46th and 61st parallel north (Government of Newfoundland and 

Labrador, 2018). The Strait of Belle Island divides the province geographically into two 

components: mainland Labrador and the island of Newfoundland. Labrador is a part of eastern 

mainland Canada while the island of Newfoundland is south-east of Labrador in the Gulf of St. 

Lawrence and lays mostly below the 50th parallel north (Government of Newfoundland and 

Labrador, 2018).  

 

The province of Newfoundland and Labrador is greater than three times the size of all the 

other Maritime provinces combined (Nova Scotia, New Brunswick, and Prince Edward Island) 

combined with a land area of 405 720 km2: 111 390 km2 in Newfoundland and 294 330 km2 in 

Labrador (Government of Newfoundland and Labrador, 2018). Relative to Newfoundland and 

Labrador’s size, the province’s population is only 519 716, giving it a low population density of 

1.28 people per km2 (StatsCan, 2016). More than 90 % of the province’s population lives on the 

island of Newfoundland (StatsCan, 2016). The capital of St. John’s holds the largest share of the 

population at 34.3 % while the remainder of residents are very rurally dispersed. The province’s 

significant coastline and history of fishing has led to the majority of the population being spread 

out in settlements along the coasts (Belanger, 2003). The largely forestry-based communities of 

Grand Falls and Deer Lake, located in the north-central interior of the island, are the exceptions 

(Belanger, 2003).  

  

The location and population distribution influence to a degree food and agriculture on the 

island. The island’s seclusion from the mainland forces reliance on ferry services to move food 

and agricultural products on and off the island which bottlenecks the transport chain (Quinlan, 

2012). A dispersed population complicates efficient infrastructural connectivity between remote 

settlements impacting the movement of food and agriculture related products on the island 

(Quinlan, 2012).  Food and agricultural products must travel far, and this combined with the 

reliance on the ferry system increases vulnerability to disruptions, particularly during hurricane 

season (Catto, 2010; Quinlan, 2012).   

  

2.2 The Biophysical Environment of Newfoundland 

 

Only between 1 to 2 percent of Newfoundland’s land mass is considered suitable for 

agriculture (Woodrow et al., 2011). The Newfoundland landscape is characterized as a mosaic of 

bogs, barrens and other heathlands, rock outcrops, water bodies, and mineral soil that impede 

agriculture in several ways (Government of Newfoundland, 2019a). Soils in general are poorly 

 
1 While this research project focuses specifically on Newfoundland, the majority of the information on the region 

includes information on Labrador since this data is often collected at the provincial level. Where possible and where 

more pertinent to agriculture, information becomes more specific to the island of Newfoundland.  
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drained, acidic, stony, and shallow, severely limiting arable land and increasing required 

management practices where agriculture might be viable (Government of Newfoundland, 

2019a). Often, soil amendments such as lime, fertilizer, and organic matter must be added to 

supplement plant growth where soil is thin or where fertility is limited by the acidity of soil. 

Drainage improvements are required where soils are wet, and rock-picking must be undergone 

often as stones emerge continually over time with successive tilling. Topography is varied and 

complex, reducing the efficacy, or even use, of labour-saving farm machinery. These 

characteristics make crop production difficult by limiting arable land and increasing the cost 

required to put that land into use.  

 

The climate of Newfoundland is also fairly averse to agriculture. The province is 

characterized by its seasonality and volatility with short-term changes in weather that can be 

difficult to predict. Since the province’s size extends it across a substantial span of latitude and 

longitude, climatic seasons vary significantly in their timing, duration, and character across the 

province making it difficult to designate specific climatic regions (Summers, 2010). As a whole, 

Newfoundland’s climate is critically influenced by the Labrador Current and Gulf Stream 

(AMEC, n.d.). Coastal areas are kept cool by the Labrador Current which brings cold water 

down from Western Greenland and the Labrador Sea. The proximity of the Labrador Current to 

the warm waters of the Gulf Stream to the south causes significant fog offshore and in coastal 

areas (Summers, 2010). As well, the contrasting water temperatures of these two nearby currents 

cause a frontal zone which is further fed by the flow of cold Arctic air off the continent, often 

leading to the sudden development of storms on the island (AMEC, n.d.).  

 

Coastal areas have a reduced temperature range between summer and winter due to the 

modifying effect of the ocean while inland regions show more marked differences (Summers, 

2010). In general, spring consists of cool to warm temperatures, summers mild to hot, autumns 

cool to cold, and winter cold to very cold with extremes greater in inland regions (Natural 

Resources Canada, 2019). Precipitation varies in a northwest to southeast direction across the 

island and is fairly even across months (Summers, 2010). Snowfall comprises about half the 

precipitation in northern locations and only about 12 percent in the milder southeast (Summers, 

2010).  

 

Spring and summer are notable seasons for agricultural production. Spring begins as 

daily air temperatures break above freezing which occurs around the first of April in the southern 

Avalon and Burin peninsulas while the most northerly portion of the island, around the Strait of 

Belle Isle, follows nearly a month after (Heritage Newfoundland and Labrador, 2014). Frost risk 

continues to be a threat until late May or early June in low-lying parts of the island. This can 

impede planting efforts and early development of many crops, but in the case of wild blueberries 

a late frost can injure blueberry flowers, reducing fruit sets (Barker et al., 1964). Summer marks 

the main growing period for agricultural crops but ranges only from early July until the end of 
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August (Heritage Newfoundland and Labrador, 2014). The length of this period and the low heat 

availability eliminate the potential for plants that require longer growing seasons. While these 

biophysical challenges may be largely averse to agriculture production in Newfoundland, they do 

not present a complete picture of agricultural potential. 

 

2.2.1 Climate Change Projections for Newfoundland and Labrador 

 

Climate change is projected to stimulate a Northward shift in seasonal climatic 

temperature in North America (King, 2020) which will create new opportunities for agriculture 

in Canada (Li et al., 2018). Specifically, recent work by Hannah et al. (2020) on climate-driven 

agricultural frontiers has indicated that much of Newfoundland will become climatically suitable 

for the production of one or more major commodity crops under climate change (RCP 8.5) by 

2060-2080. As such, it is important to overview the projected impacts of climate change in the 

province.2  

 

The province of Newfoundland and Labrador has already begun experiencing the effects 

of climate change as evidenced in the rise of average annual temperatures that now sit 0.8 

degrees Celsius above historical norms (Government of Newfoundland and Labrador, 2019). 

Moreover, coastal erosion, sea-level rise, sea surge and tropical storms and hurricanes are 

increasingly impacting coastal areas (Government of Newfoundland and Labrador, 2019). 

Already as a result of climate change, the province is suffering from increased permafrost melt, 

infrastructure damage, flooding, and reduced sea ice (Government of Newfoundland and 

Labrador, 2019). According to Environment and Climate Change Canada (2013), under RCP 8.5, 

which assumes a high emission scenario, Newfoundland and Labrador is expected to experience 

a winter temperature change of 7.7 degrees Celsius and a summer temperature change of 4.6 

degrees Celsius, relative to the 1988-2005 baseline period, by the end of this century. Further, an 

increase in precipitation of 23.2 percent during the winter and 11.5 percent during the summer 

period is also projected (Environment and Climate Change Canada, 2013). These dramatic 

changes will only worsen the impacts of climate change throughout the province.  

 

Yet, these changing climatic conditions may be conducive to the expansion of 

agriculture. More broadly, Li et al. (2018) project a lengthening of the frost-free and killing-

frost-free periods in eastern Canada and more crop heat units nationally (Li et al., 2018). These 

models also project an increase in the growing season of warm season and overwintering crops 

in eastern Canada. Increases in effective growing degree days (EGDD), or heat units available to 

spring seeded small grains adjusted for day length, are also expected within higher latitudes 

(Agriculture and Agri-Food Canada, 2014; Li et al., 2018). Precipitation-related indices present 

 
2 While this research project focuses specifically on Newfoundland, the majority of climate data is available only at 

the provincial and national level. As such, this overview discusses the projected impacts of climate change at the 

provincial level. 
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less certainty and project an increase in the north and in precipitation intensity (Li et al., 2018). 

These changes are likely to extend growing seasons and create climates more conducive to 

farming (Hannah et al., 2020; Li et al., 2018). 

 

2.3 Farming in Newfoundland: The Historical, Socio-Economic, and Cultural Context 

 

Despite significant limitations, Newfoundland has a long history of agriculture. While the 

biophysical environment poses several constraints to agriculture, it also interplays with 

historical, socio-economic, and cultural factors that have shaped diverse subsistence and 

agricultural activities developed since settlement.  

 

2.3.1 Indigenous History in ‘Newfoundland’ 

 

 The pursuit of agricultural development has been used as a tool of colonisation and 

dispossession of Indigenous lands and has had an enduring history of destructive and violent 

impacts on Indigenous peoples (Rotz, 2017; Tang, 2003). This entire research project is situated 

on land that was violently dispossessed from Indigenous peoples. The process of this 

dispossession resulted in (1) the eradication of the Beothuk peoples (Polack, 2018), and (2) 

ongoing attempts to assimilate and suppress the Mi’kmaq peoples that continue today in 

struggles for formal recognition of rights and claims (Robinson, 2014). An understanding of the 

Indigenous history of Newfoundland is essential to any project that engages with the socio-

cultural values of settlers and the productive capacity of lands particularly when that research is 

carried out on stolen lands.  

 

Before Europeans ever arrived in Newfoundland, the island had long been inhabited by 

the Beothuk and the Mi’kmaq. The Beothuk were Algonkian-speaking hunter-gatherers who 

lived throughout most of the island (Pastore, 1997). Due to European contact, the Beothuk 

culture is believed to have gone extinct in 1829. The Mi’kmaq were descended from Algonkian 

hunter-gatherers who were found throughout Newfoundland as well as Nova Scotia, Prince 

Edward Island, portions of New Brunswick, and the Gaspe peninsula (Pastore, 1997). 

Newfoundland is the home of two recognized Indigenous Bands: Miawpukek Mi’kmaq First 

Nation and Qalipu Mi’kmaw First Nation (though recognition in this manner is based on 

colonially imposed systems of governance and control). Many other Mi’kmaq First Nation 

groups who do not identify as Qalipu or Miawpukek are also found throughout the province.   

 

The Beothuk were eradicated insidiously through imported illnesses and the destruction 

and disruption of their lifestyle and food systems as well as directly through genocidal violence 

(Polack, 2018). The story of the Beothuk and their annihilation is seen as part of the historical 

narrative of Newfoundland rather than part of an ongoing lived history that comprises 

contemporary reality (Hanrahan, 2018). The existence of settlers in Newfoundland is directly 
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related to the extinguishment of the Beothuk community and this interaction continues to play 

out in “assertions of non-Indigenous ‘Indigeneity’” (p.4) entrenched in narratives of the settler-

culture nationhood of Newfoundland (Polack, 2018). The story of the Beothuk is articulated as 

one of extinction in attempts to justify settler colonial claims to land.   

 

The arrival of Europeans catalyzed the destruction of Beothuk culture and this continues 

to advantage settlers today. Settler land use and resource exploitation in Newfoundland benefits 

from the lack of Beothuk assertion of rights and land claims (Hanrahan, 2018). Moreover, the 

narrative of the past extinction of the Indigenous Beothuk also serves to erase surviving 

Indigenous peoples in Newfoundland to the sustained benefit of the settler-colonial state. 

Particularly, this approach has been used to delegitimize the surviving Indigenous communities 

in Newfoundland, the Mi’kmaq, to limit their rights, claims, and goals.   

 

Indeed, while the Mi’kmaq have endured massive change over the years since European 

contact, they have very much survived in Newfoundland despite substantial effort to assimilate 

and discredit them. Settler-historians have continuously framed the Mi’kmaq as complicit in the 

eradication of the Beothuk and as interlopers in Newfoundland, creating a narrative that 

promotes a questioning of authenticity that serves as justification to circumvent Mi’kmaq claims 

to the island (Hanrahan, 2018). 

 

Under British imperial policy as well as responsible government, the existence and 

presence of Newfoundland’s Mi’kmaq community was ignored (Robinson, 2014). When 

Newfoundland joined confederation in 1949, both federal and provincial representatives ignored 

Indigenous presence, regarding everyone within the province as the same (Robinson, 2014). The 

Indian Act was not applied to communities within the new province (Hanrahan, 2018). Conne 

River, where Miawpukek First Nation resides, became a federal reserve in 1987 while Mi’kmaq 

elsewhere throughout Newfoundland fought until 2011 to become recognized by the federal 

government as Qalipu Mi’kmaq First Nation (Hanrahan, 2018). The Qalipu Band is landless and 

is not exempted from taxation though it does receive federal support through funding of non-

insured medical and dental benefits, band administration, economic and community development 

programs, and post-secondary education (Robinson, 2014). Further, all rights to land and 

resources are forfeited with membership into this band. Thus, while strides are being made 

towards the recognition of Newfoundland Mi’kmaq, there is still significant changes that must be 

made to validate Mi’kmaq self-determined rights and freedoms. 

 

 Evidently, Indigenous dispossession, genocide, and erasure have been ongoing 

throughout the history of Newfoundland. This project is premised on the biophysical capabilities 

of the lands upon which these disputes are active. As well, it explores socio-cultural values 

surrounding wild blueberries without significantly including Indigenous voices. Failure to 

include Indigenous communities was a result of time constraints as well as the existence of 
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another project within my lab group that specifically explores and catalogues the values of wild 

foods within Indigenous communities in Newfoundland. A focused project of this sort possesses 

enough time to carefully construct thoughtful relationships with Indigenous community members 

that are crucial to true engagement. My particular project would not have had the scope to do 

this. Resultingly, it is important to note that further development and application of the work 

carried out in this project demands consultation and participation with Indigenous communities 

in Newfoundland.  

 

2.3.2 Farming & Subsistence in a Fishing Colony 

 

The settlement of Newfoundland was preceded by its initial status as a fishing colony. 

Situated just west of the Grand Banks, an underwater plateau where cod spawning flourished, 

Newfoundland was initially a seasonal fishing colony that supplied cod for European markets 

(Sider,1980). By the mid 1500s, English, French, Portuguese, Dutch, and Spanish fishing fleets 

would make the journey to the Grand Banks to fish from spring until fall, returning to Europe in 

the off season (Sider, 1980). The majority of fishing operations occurred on the ocean and boats 

came ashore infrequently to replenish supplies of wood and water and occasionally to offload 

fish onto another boat for transport to trade (Sider, 1980). English fishing boats proceeded in a 

different way: basing themselves along the Newfoundland shoreline because they lacked the salt 

needed to preserve fish at sea (Sider, 1980). Resultingly, the English cod fishery demanded 

substantial shoreline property for successful functioning in order to dry their cod with minimal 

salt, catalyzing settlement in the region (see Figure 3 for a modern-day example of drying cod in 

Newfoundland).  

 

 

Figure 3: A personal photo taken of salted cod drying on a deck rail in Tilting, Fogo Island, 

Newfoundland. October 19th, 2020. 
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Settlement began in the 17th century solely in the interest of the fishery. Year-round 

occupation by a small minority of fishermen and their families, while not essential to the fishery, 

proved beneficial, satisfying the fishery’s need for landed property by providing people who 

could maintain and protect it for use in the next season (Sider, 1980). The colonial government 

remained hesitant, concerned that settlers might compete with seasonal fishermen and threaten 

the monopoly of the English seasonal fishery. Restrictive property rights were imposed to ensure 

land and resources were devoted to the fishery. Some scholars argue that this was a concerted 

effort to restrict agriculture in Newfoundland to ensure reliance on the fishery for livelihoods. 

Others protest the lack of evidence supporting that interpretation and instead posit that such a 

point of view ignores that agriculture did exist in some forms but that it simply could not 

compete with the economic prowess of the fishing industry (Pope, 2003). Nonetheless, one 

cannot live on fish alone. 

 

 Farming and self-provisioning were integral, though often discounted and under-perceived 

throughout Newfoundland’s history (Pope, 2003). Diversified farming and self-provisioning 

activities including small animal husbandry, home gardening, gathering, and hunting were 

critical for the health of inhabitants and formed an informal economy that worked in close 

relationship with the cycle of the fishery (Omohundro, 1985; Sider, 1980). Animal husbandry 

supplied people with meat, eggs, and milk but was limited in its productivity: small pasturelands 

and long winters made supplemental fodder essential though few had the time to collect this 

resource after primary work was finished (Omohundro, 1985). Gardening was restricted by 

limited availability of labour time, photoperiod, and arable land. Resultingly, gardens mainly 

consisted of hardy, cold weather vegetables such as root crops, cold crops, and potatoes that were 

maintained using manual labour performed by entire households and fertilizer from the fishery 

(Omohundro, 1985). During the fishery’s off season, settlers could leave their communities for 

longer periods of time in the pursuit of hunting and forestry. Gathering also offered a rich bounty 

of berries in the late summer which provided a healthy addition of vitamin C to diets (Pope, 

2003). Berry picking was a common activity practiced by the majority and offered a dependable 

supplement to other subsistence activities. Evidently, despite poor climate and unfavourable 

soils, Newfoundland has a long history of supplementary farming and self-provisioning that was 

crucial to the success of settlement. Though, for a long time, the prominence of the fishery, 

whether intentionally or by nature of its economic success, diminished the need for commercial 

agriculture. 

 

2.2.3 History of Commercial Agriculture in Newfoundland 

 

By the 19th century, the colonial government, exasperated by providing poor relief, began to 

promote agriculture as a viable economic activity (Cadigan, 1998; Summers, 2010). Beginning 

in 1811, the law restricting permanent residence was lifted (Ricketts, 2004). Shortly thereafter, in 
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1813, for the first time, grants of land for agricultural development were made available. Yet, 

taxes and rentals continued to discourage clearing of land for agriculture until 1822. An active 

policy encouraging agriculture was finally enacted in 1825 followed by the development of 

government sponsored agricultural organizations in the 1840s. 

 

Generally, interest in farming fluctuated following trends in fishing outcomes. In poor fishing 

years, the colonial government promoted agricultural policy while in successful fishing years, 

agriculture was met with indifference (Cadigan, 1998). Throughout the 1860s, fisheries were 

plagued with persistently poor catches which led the government to pass new Crown Land 

legislation that facilitated land grants and land clearing for agriculture (Cadigan, 1998; 

Mackinnon, 1991). This involved provision of a free grant of land to settlers, reduced costs of 

building, and a bonus of eight dollars for each cleared acre (Ricketts, 2004). As fisheries 

regained success, interest in agriculture waned until another poor fishing year in 1875 

reinvigorated commitment to farming (Cadigan, 1998). 

 

By the 1880s, several agricultural programs had been invoked as part of governmental 

attempts to diversify Newfoundland’s economy (Ricketts, 2004). These programs were largely 

responsible for a leap in agricultural success with the number of farmers expanding from 1000 to 

1700 in only 10 years. By 1891, commercial farmers had cultivated nearly 60 000 acres of land. 

Though, this success remained regionally confined to communities concentrated around St. 

John’s, chiefly: the Waterford and Freshwater Valleys, Kilbride, the Goulds, Logy Bay, Outer 

Cove, Middle Cove, and Torbay.   

 

Elsewhere, the Commission of Government faced many problems as they committed to the 

development of commercial farming. The continued centrality of the fishery meant that the 

majority of settlements remained concentrated in the relatively poor farmland of coastal areas 

(Cadigan, 1998). Further, the isolation of outport life that made supplementary farming essential 

made commercial farming very difficult. Local markets were scarce; marine transport allowed 

for the import of cheaper goods and households had already learned to grow for themselves the 

essentials that could not be imported. Overall, the outcomes were discouraging. The majority of 

farms, despite receiving massive government funding, generated little employment in return. As 

a result, the government reverted to encouraging farming as supplementary to the fishery rather 

than as an independent commercial industry.  

 

To complicate matters, in the early 20th century, pulp-and-paper and mining towns began 

cropping up in Newfoundland’s interior (Cadigan, 1998). While the development of these 

industries provided new local markets for agricultural products, the accompanying rise in 

affluence lured people out of agriculture (Ricketts, 2004). Shortly after, the devastating 

economic and population impacts of World War I diminished Newfoundland’s commercial 

farming activities.  
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Farming efforts were renewed with the onset of the Great Depression. Economic hardships 

incentivized the government promotion of agricultural land settlement as a means to reduce 

unemployment (Cadigan, 1998). Programs were put in place that provided settlers with a house 

and five acres of land to farm in return for the redistribution of surplus yields to the poor 

(Ricketts, 2004). As well, a demonstration farm, an agricultural school, and centralized farming 

communities were formed to aid in the dissemination of agricultural education (Cadigan, 1998). 

These farming hubs were established in areas such as Brown’s Arm, Haricot, Lourdes, 

Markland, Midland, Point au Mal, Sandringham, and Winterland. Eventually, areas in the 

Codroy Valley and Musgravetown were also opened up for commercial farming. With 

encouragement from the government, specialization began in eggs, milk, and meat production on 

farms surrounding St. John’s that benefited from reliable markets (Mackinnon, 1991). Yet, in 

general, farming still suffered from unfavourable conditions ranging from unsuitable levels of 

employment, low returns, unproductive lands, and discontent among farmers that could not 

compete with the promise of the fisheries. Again, there was a shift in support back to 

supplementary farming, this time short-lived.  

 

The 1940s was a dramatic decade for Newfoundland agriculture. A second World War once 

again saw a reduction in commercial agriculture met by renewed post-war settlement policy 

(Ricketts, 2004). More significantly, Confederation in 1949 stimulated liberation of trade with 

the mainland. Tariffs on mainland products were eliminated contributing to crippling 

competition from lower priced mainland goods. This combined with abundant mainland job 

opportunities more than halved the number of farms in the new Canadian province of 

Newfoundland and Labrador. As well, industrialization and commercialization became 

operational features in economic development discourse as Newfoundland aimed to mirror the 

mainland (Cadigan, 1998). Resultingly, local small-scale agriculture collapsed during the 

following decades (Woodrow et al., 2011) as a 1953 provincial royal commission recommended 

reorienting support to concentrated commercial farms (Cadigan, 1998). Previous farming and 

fishing communities were resettled in industrial cores to provide the necessary markets and 

labour to fit into the vision of industrialization. It was assumed that outport life and reliance on 

supplementary farming would cease to exist as fisheries underwent industrialization and as 

integration with Canadian markets promised cheaper food imports. But, as the idealized 

prosperity of industrialization failed to materialize, supplementary farming, logging, and reliance 

on the modernized inshore fishery remained. In response, the province renewed its efforts by 

further narrowing its support to commercial poultry, pork, dairy, and mink farming which were 

heavily subsidized and controlled. Contrastingly, vegetables and fruits were sold only locally, 

and berries were harvested for the production of wines and jams largely for local consumption. 

 

By the 1990s, the rising global popularity of the free market saw agricultural subsidies 

greatly reduced in Newfoundland. This, combined with the establishment of an oil sector in the 



   

 16 

province, contributed greatly to a further reduction in commercial farming (Abdulai, 2018). 

Subsistence farming suffered under even less support despite remaining an important component 

of the province’s agricultural sector (Cadigan, 1998). Further, the beginning of the cod 

moratorium in 1992 ended 500 years of commercial fishing history on the island and severely 

disrupted the culture and way of life of outport communities (Higgins, 2008). While literature on 

the connection between the collapse of the cod fishery and its influence on the agricultural 

industry is negligible, trends would indicate that the fisheries collapse saw little transition 

towards agriculture. Rather, the cod moratorium stimulated rural outmigration that saw a 10% 

reduction in the province’s population (Higgins, 2008). Resultingly, the commercial agricultural 

industry has been underdeveloped throughout most of its history, a trend that continues into 

present day (Abdulai, 2018).   

 

2.3.4 The Way Forward on Agriculture 

 

Currently, Newfoundland and Labrador’s agricultural industry accounts for only 1% of the 

province’s GDP (Government of Newfoundland and Labrador, 2017). According to the 2016 

Census, the number of farms, farm operators, farmland, and cropland are all experiencing decline 

outside of national averages in Newfoundland and Labrador (Statistics Canada, 2017). Between 

2011 and 2016 the province saw a 20 % reduction in the number of farms, a trend that has been 

consistent over the last twenty years (Statistics Canada, 2017). This downward trend is replicated 

in the continuing reduction in total farm area in the province over the same time frame (Statistics 

Canada, 2017). This is particularly significant considering Newfoundland and Labrador already 

possesses the fewest number of farms of all Canadian provinces and the smallest average farm 

size (Government of Newfoundland and Labrador, 2017). As such, with only 407 farms as of 

2016, the province contains less than one percent of the country’s agricultural land. Presently, 

agriculture consists of livestock rearing mainly for poultry, dairy, fur, and egg production; crop 

production/horticulture ranging from corn for silage, hay, wheat, vegetables, and fruit (mainly 

berries/orchard crop); and greenhouse production (Agriculture and Agri-Foods Canada, 2014; 

Statistics Canada, 2017).  Due to supply management, the poultry, dairy, and egg sectors 

dominate Newfoundland’s agriculture industry leading to the province’s declaration of self-

sufficiency in these areas. Otherwise, agriculture in Newfoundland remains significantly 

underdeveloped compared to the rest of the country despite a substantial land base to support 

agricultural expansion.  

 

Improving agricultural capacity is currently of great interest to the government of 

Newfoundland and Labrador though current downward trends in the amount and size of farms 

are reflective of the many barriers that hinder the further development of this industry (Quinlan, 

2012; Government of Newfoundland and Labrador, 2017). Connectivity and transportation are 

challenges given that farms are dispersed across a large landmass and out of province 

transportation is bottlenecked by the ferry system (Quinlan, 2012). This can both severely 
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impede transportation, which is particularly devastating for fresh products, and increase the cost 

to both transport products in-province and to export products out of the province. As well, 

production often relies on out-of-province sourcing. This is evidenced in the dairy, poultry, and 

egg sectors – the only agricultural industries in which Newfoundland proclaims itself as self-

sufficient – which still depend primarily on imported grain for feed (Food First NL, 2018). Out-

of-province sourcing in turn contributes to higher-input costs which are further confounded by 

higher transportation costs culminating in high production costs. Consistent with the global trend 

of cost-price squeeze – characterized by simultaneous increasing costs of production and falling 

prices – higher production costs make it difficult for local products to remain competitive against 

cheaper imported products, forcing farmers to search for ways to improve production efficiencies 

to remain competitive. Resultingly, small-holder farms struggle to remain competitive, often 

resulting in their sale and consolidation into larger farms. Further, policies and programs that 

favour large-scale agriculture at the expense of small-scale farms only exacerbate this issue 

(Quinlan, 2012). This negatively impacts rural economies by diminishing employment 

opportunities and is one of the major reasons for the low rates of farmer retention and the high 

rates of rural outmigration which sees fewer young people staying in the province to take over 

agricultural occupations from an aging farmer population (Abdulai, 2018; Quinlan, 2012). Few 

in-province agricultural training opportunities and a small agricultural workforce only worsen 

this issue (Quinlan, 2012). In sum, lowering production costs, increasing access to funding 

opportunities for small scale farmers, and improving availability and accessibility of agricultural 

training opportunities are key to improving agricultural capacity in the province. 

 

As well, the province struggles with both unemployment and food insecurity. In 2019, 

Newfoundland and Labrador had an unemployment rate of 13.8, the second highest of all 

Canada’s provinces and territories and more than double the nation’s average (Government of 

Newfoundland, 2019b). Similarly, in 2017-2018, 14.7 percent of households in Newfoundland 

and Labrador were food insecure, the highest rate among Canadian provinces (Tarasuk & 

Mitchell, 2020). Improving both food insecurity and employment rates is resultingly a priority in 

the province’s development strategy that carries forward into the agricultural sector (Government 

of Newfoundland and Labrador, 2017). 

 

Maintaining a consistent, reliable food supply remains a key challenge in Newfoundland 

and Labrador due to dependence on imported food catalyzed by a lack of locally produced food 

(Quinlan, 2012). The province’s biggest food industry, the fishery, exports 80% of its products. 

As well, only 10% of available fruits and vegetables are produced in the province contributing to 

lower-than-average fruit consumption. If a disruption were to occur, estimates suggest that the 

province has only a two to three-day supply of produce. This is especially significant due to the 

geographical remoteness of the island of Newfoundland. This unique sensitivity was well 

exemplified during Hurricane Igor which saw empty grocery store shelves due to disrupted ferry 

services (Quinlan, 2012). Thus, reducing food insecurity by increasing the province’s food self-
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sufficiency remains a key priority in the sector’s development strategy. Increasing food self-

sufficiency in turn can create more employment opportunities, particularly in rural areas. 

 

Through the agricultural sector’s development strategy – The Way Forward on 

Agriculture – the government alongside various industry representatives have devised multiple 

initiatives to diminish barriers that impede agricultural capacity while simultaneously advancing 

the goal of improving provincial food self-sufficiency (Government of Newfoundland and 

Labrador, 2017). The strategy’s overarching agricultural growth targets include expanding 

secondary processing, doubling food self-sufficiency to 20 percent by 2022, and creating an 

additional 500 person years of employment (Government of Newfoundland and Labrador, 2017). 

The strategy specifically notes that through these actions it endeavors to increase the number of 

fruits and vegetables consumed by the province’s residence so as to boost not only the 

agricultural sector but also the health of communities through improved food security, healthier 

diets, and lower unemployment rates.  

 

A potential avenue for agricultural development is strengthening the province’s wild 

blueberry industry. Despite having significant amounts of wild blueberries, Newfoundland is 

extremely underrepresented in Canada’s blueberry industry (Agriculture and Agri-Foods Canada, 

2017). Yet, demand for this fruit far outstrips the supply from wild harvest (Agriculture and 

Agri-Foods Canada, 2017). Thus, this research project endeavors to understand the particular 

barriers that impede further development of the province’s wild blueberry industry and explore 

potential ways of strengthening the industry that support the province’s agricultural strategy. 

 

2.4 Wild Lowbush Blueberries (Vaccinium angustifolium Aiton.) in Newfoundland 

 

Despite numerous changes to the agricultural sector over time, early subsistence activities 

have continued to be a cornerstone in Newfoundland life though, perhaps none have persisted so 

resolutely as berry picking. Berry picking has endured as a lasting part of the culture, tradition, 

and identity of Newfoundlanders, as well as a food source. 
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Table 1: A non-exhaustive list of the many wild berries common throughout Newfoundland. 

Common name, with local name in brackets, is given alongside the Latin name as per Flora of 

Newfoundland and Labrador (2020). 

Common Name Latin Name 

Alpine Bilberry Vaccinium uliginosum L. 

Bilberry Vaccinium ovalifolium Sm. 

Blackberry Rubus canadensis L. 

Black current Ribes lacustre (Pers.) Poir. 

Black huckleberry Gaylussacia baccata (Wangenh.) K. Koch 

Lowbush Blueberry Vaccinium angustifolium Aiton 

Bog Cranberry Vaccinium oxycoccus (Hill) A. Gray 

Bunchberry Cornus canadensis L. 

Chokecherry Prunus virginiana L. 

Cloudberry (Bakeapple) Rubus chamaemorus L. 

Cranberry  Vaccinium macrocarpon Aiton 

Creeping Snowberry Gaultheria hispidula L. 

Crowberry Empetrum nigrum L. 

Dewberry Rubus pubescens Raf. 

Highbush cranberry  Viburnum trilobum Marshall 

Lingonberry (Partridgeberry) Vaccinium vitis-idaea L. 

Northern blueberry Vaccinium boreale I.V. Hall & Aalders 

Northern gooseberry Ribes oxyacanthoides L. 

Northern red currant Ribes triste Pall. 

Raspberry Rubus Idaeus L. 

Serviceberry (Cheuckley-Pear) Amelanchier arborea (F. Michx.) Fernald 

Skunk Currant Ribes glandulosum Grauer 

Small Cranberry (Marshberry) Vaccinium oxycoccus L. 

Strawberry  Fragaria virginiana Duchesne 

Swamp Current Ribes lacustre (Pers.) Poir. 

Swamp Gooseberry Ribes hirtellum Michx. 

Squashberry Viburnum edule (Michx.) Raf. 

Velevt-leaf Blueberry Vaccinium myrtilloides Michx. 

White-stemmed gooseberry Ribes inerme Rydb. 

 

Wild berries and Newfoundland culture, identity, and geography are intimately linked. 

During berry season, which stretches from late summer to early fall, many islanders customarily 

pick a variety of wild berries (see Table 1 for a non-exhaustive list of wild berries in 

Newfoundland) in their free time (Everett, 2007; Omohundro, 1994). A unique local vernacular 

culturally codifies their experience with words such as hurt, meaning any kind of low bush 

producing blue or black berries; berry bank, describing a hill bearing berries; and berry note, 
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detailing a receipt issued to a picker by the buyer after receiving a quantity of berries 

(Widdowson, Story, & Kirwin, 1990). Berries are incorporated into local dishes such as a berry 

drink referred to as berry ocky and a boiled or steamed pudding incorporating berries called 

berry duff. Berries are also commonly conserved frozen, consumed in their natural form, or 

converted into jams, wine, or pie fillings as components of traditional Newfoundland foodways. 

Further, around the island communities gather at festivals celebrating Newfoundland’s most 

beloved berries. Brigus and St. Georges have blueberry festivals, Garnish has a bakeapple 

festival, the Humber Valley has a strawberry festival, West St. Modeste and Fogo Island have 

partridgeberry festivals (Everett, 2007), and Fogo Island has a Partridgeberry festival (see Figure 

4 for an example of some of the tasty delights that can be found at the Fogo Island Partridgeberry 

Festival). The cultural relationship between Newfoundland and its berries is evident, and not 

only to locals. 

 

 

Figure 4: A personal photograph of my delicious cone of partridgeberry ice cream taken at the 

Fogo Island Partridgeberry Festival, Fogo Island, Newfoundland. October 12, 2019. 

 

Berries are a quintessential symbol of Newfoundland, prevalent in Newfoundland-based 

literature varying in genre from fiction to travel to academic. Annie Proulx’ Pulitzer Prize 

winning book, The Shipping News (1993), uses mention of the traditionality of berries and berry 
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picking as an integral and multifaceted activity for the people of Newfoundland as a tool to help 

convince and immerse the reader in the setting and culture of Newfoundland. Everett (2007) 

notes the breadth of Newfoundland travel literature that features wild berries as an essential 

Newfoundland experience that provides visitors with opportunities to connect with local culture 

and tradition. This emphasis represents the widespread knowledge of Newfoundland’s berried 

cultural landscape. Even S. P. Vander Kloet, biologist and eminent Vaccinium expert, in his book 

detailing the genus Vaccinium in North America (1988), recognized that despite a long history of 

berry usage by Europeans "none were more assiduous consumers than those who settled in 

Newfoundland, where the location of the family's partridgeberry patch (Vaccinium vitis-idaea L.) 

is still a closely guarded secret” (p.2). The cultural relationship between Newfoundland and its 

berries emerges to any who engage with content on Newfoundland or berries. 

 

Newfoundland’s berries are not only significant culturally but economically. While 

berries are primarily consumed domestically, there is also a history of commercial sale to 

supplement income (Everett, 2007). Primarily, this sale is done informally. During late summer 

and early fall, berry stands decorate roadsides, vehicles brandish makeshift stands out of their 

trunks, and local newspapers feature ads that either offer or demand freshly picked wild berries 

(Everett, 2007). On a more commercial scale, blueberries prevail over other native berries 

(Everett, 2007). Three types of blueberries are harvested in Newfoundland belonging to the 

genus Vaccinium: wild lowbush blueberries (V. angustifolium), northern blueberries (V. 

boreale), and velvet-leaf blueberries (V. myrtilloides), of which wild lowbush blueberries are the 

most popular and readily available (Everett, 2007). Resultingly, wild lowbush blueberries (V. 

angustifolium) are the berry of focus for this research project.  

 

2.4.1 Species Profile: Physical Description, Habitat, and Agricultural Management of the Wild 

Lowbush Blueberry 

 

Understanding the wild lowbush blueberry species growth and habitat requirements is 

essential to ground my GIS work. Identifying important habitat variables, and requirements 

within those variables, from the literature allows me to create an agricultural suitability model 

for lowbush blueberries that is backed by reliable and peer-reviewed evidence. As well, 

understanding the agricultural management practices common in wild lowbush blueberry 

farming provides context for interview responses discussed throughout the results and analysis 

sections of this thesis.     

 

The wild lowbush blueberry (V. angustifolium Aiton) is a member of the family 

Ericaceae and the genus Vaccinium (Barker, 1997). The Ericaeae family occurs worldwide and is 

composed of a collection of 3000 species of shrubs, herbaceous plants, and climbing plants that 

are generally capable of enduring in nutrient-poor habitats. The genus Vaccinium is one of the 

hundred genera of the Ericaceae family and predominantly consists of berry-producing shrubs 
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with alternate deciduous and evergreen leaves and small flowers. Greater than 40 species of 

Vaccinium shrubs exist in North America, particularly in the mountainous and northern regions. 

A few of these species are economically important including the highbush blueberry (Vaccinium 

corymbosum L.), the partridgeberry (V. vitis-ideae), the cranberry (V. macrocarpus), and of 

course the lowbush blueberry (V. angustifolium). 

 

The lowbush blueberry is endemic throughout eastern and central Canada and the 

northeastern United States though has gained commercial importance only in Maine, Quebec, 

and the Maritime provinces (Yarborough, 2012). Commercial growth of this plant is unique 

relative to other agricultural crops due to the fact that it is generally not cultivated but rather 

managed in naturally occurring wild stands (Bell et al., 2009). Wild lowbush blueberry fields are 

far from the strictly straight and uniform rows often associated with agricultural monocultures. 

This low-growing, broad-leaved, deciduous shrub averages twenty centimetres in height and 

forms an extensive mosaic patchwork in fields (Shorthouse & Bagatto, 1995; Yarborough, 

2012). This occurs due to its rhizomatous growth form which forms interconnected clonal 

colonies called genets. Individual blueberry plants within the clonal colony are referred to as 

ramets or polycorms. Individual ramets are connected to each other by way of shallow 

underground stems called rhizomes. Following disturbance, such as fire or clear-cut logging, 

new ramets will emerge from vegetative buds situated along the length of the buried rhizomes 

(Yarborough, 2012). These rhizomes grow at rates of five to forty centimeters a year (Gibson, 

2011). On average, clonal colonies grow to sizes between seven and twenty-one meters squared 

(Bell et al., 2009). The plant features smooth stems ranging from tan to red in colour with 

smooth leaves that vary in colour from dark green in summer to reddish bronze in fall and that 

occasionally have toothed edges (Yarborough, 2009). Healthy stems are able to support multiple 

buds and a single bud can produce several flowers. Flowers are small and bell-shaped with a 

diameter around sixty millimeters and white to pinkish white in colour. Fruit is a sweet, globular 

berry that is four to eleven millimeters in diameter and ripens from green to pinkish green to 

purplish to bluish black in colour and can have a whitish tinge due to a waxy coating 

(Tirmenstein, 1991; Yarborough, 2015). Figure 5 shows an image of a blueberry colony at the 

end of the fruiting season with a few lingering berries and leaves that are slowly turning red.  
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Figure 5: A personal photo taken of a lowbush blueberry colony taken near Cape Spear 

Lighthouse National Historic Site, St. John's, Newfoundland. September 28th, 2019. 

 

Lowbush blueberries begin developing flowers around the time that they are four years 

old and follow a biennial biological life cycle (Yarborough, 2015). First, a season of primary 

vegetative growth occurs characterized by the development of leaves, stems, and roots as well as 

flower buds in the fall. Plants become dormant in the fall and buds overwinter. In May or June of 

the second year, with the help of insect pollination, buds bloom into flowers which subsequently 

mature into berries by mid- to late-summer. Generally, plants in cool coastal areas are delayed by 

a couple of weeks in both blooming and fruiting (Tirmenstein, 1991). It is important to 

incorporate this cycle into blueberry management practices because new growth occurs most 

abundantly during the first two growing seasons resulting in maximum fruit yields in the second 

year of the cycle (Eaton & McIsaac, 1997). Though, this is the case only if blueberries are 

regularly pruned biennially and forced into this optimal fruiting cycle. If left unpruned for 

longer, fewer resources are available for new growth and fruit production is significantly 

reduced. 

 

The lowbush blueberry reproduces both sexually and clonally (Bell et al., 2009). Sexual 

reproduction generally occurs through pollination by bees. Clonal reproduction occurs through 

the plant’s extensive underground rhizome system. Plants will sprout from the underground 

rhizome or from undisturbed portions of an aerial stem. The underground rhizome system gives 

the plant the ability to endure fire and other disturbances since it remains relatively unaffected by 

damages to the above ground portion of the plant (Jensen & Yarborough, 2004). This largely 
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contributes to the lowbush blueberry’s status as an important successional species in disturbed 

habitats.  Pollination is achieved by insects, mainly bees, and seeds are dispersed by various 

mammals and birds. Seedlings are rare especially in commercial fields where they are unlikely to 

survive thermal prunes and herbicide application (Jensen & Yarborough, 2004). Thus, the 

lowbush blueberry relies primarily on rhizome growth (Jensen & Yarborough, 2004). 

 

Appropriate habitat is another crucial requirement for optimal blueberry production. The 

lowbush blueberry is an understory dominant or codominant species that occurs in a variety of 

habitats that vary from heathlands, barrens, exposed rocky outcrops, sandy riverbanks, mixed 

conifer and hardwood forests, and upland bogs (Jensen & Yarborough, 2004; Tirmenstein, 

1991). Though, in the Maritimes, wild lowbush blueberries are most abundantly found in 

disturbed habitats such as abandoned agricultural lands, post-fire landscapes, and clear-cuts 

(Vander Kloet, 1988). They also commonly co-occur with Kalmia angustifolia L. due to the 

inhibitory effects of Kalmia on conifer growth (Mallik & Inderjit, 2001). These plants are fairly 

amenable to a wide range of temperatures. They are capable of surviving in dry, sunny 

continental regions with only 500 mm of precipitation annually as well as in cloudy maritime 

climates with up to 1,560-1,950 mm (Tirmenstein, 1991). They are also resilient to harsh weather 

and cool temperatures. They can survive at temperatures as low as negative 30 degrees Celsius 

without snow cover and require around one thousand hours below 0 degrees Celsius for plants to 

break dormancy (Yarborough, 2012). As well, lowbush blueberries are tolerant of marginal soils. 

These plants thrive most optimally on light, loamy or sandy, well-drained acidic soil (Barker, 

1997; Gibson, 2011; Tirmenstein, 1991; Yarborough, 2012). Specifically, lowbush blueberry 

plants can survive on soils with a pH ranging from 2.8 to 6.6 but thrive most optimally on soils 

with a pH from 4.2 to 5.2 (Tirmenstein, 1991). Soils are often shallow and discontinuous and of 

podzolic type with a high organic content. As well, lowbush blueberry plants are capable of 

growing on slopes and at elevations up to 1500 meters high (Tirmenstein, 1991).  

 

While lowbush blueberry plants survive in an array of habitats, certain characteristics are 

detrimental while others lead to optimal fruit production. Though fairly forgiving of harsh winter 

climates, lowbush blueberry buds can be damaged by early autumnal frost and severe winters 

while flowers and buds can be damaged by late spring frost, all of which can result in a 

diminished fruit set (Barker et al., 1964). Lowbush blueberries are tolerant of both continental 

and maritime climates; peak ripening time for wild lowbush blueberry occurs at around 1200 

growing degree days (GDD) – based on a base temperature of 5 degrees Celsius – and thus 

regions must have a minimum of 1200 GDD annually for optimal blueberry production (Gibson, 

2011). As well, in cloudy maritime climates shade is detrimental to lowbush blueberry 

development (Tirmenstein, 1991). Due to its low growing nature, wild lowbush blueberries can 

be easily outcompeted for light by taller or faster growing species (Reich et al., 2018). 

Conveniently, the plant’s rhizomes permit the blueberry to expand laterally which increases 

survival during competition by allowing new aerial shoots to spread to areas with less 
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competition for light (Gibson, 2011). As such, in shaded areas the plant expends resources on 

vegetative growth over the development of berries allowing the plant to survive but hindering 

berry development. Resultingly, in cloudy Atlantic Canada, berries develop most abundantly on 

plants located where there is little competition for light (Reich et al., 2018; Moola, 1997; 

Tirmenstein, 1991), requiring a canopy cover of less than 50% shade before flowering (Gibson, 

2011).  

 

Wild lowbush blueberries are an attractive crop because they are low-input and require 

minimal management. Blueberry crop follows a biennial schedule. Annually, half of a farmer’s 

blueberry acreage is managed to promote vegetative growth while the other is prepared for 

harvest. Management of vegetative growth begins after pruning of a field following harvest and 

can consist of mulching, fertilizing, and managing pests (Yarborough, 2015). Management of the 

field during the harvest year includes many of the same processes with the addition of pollination 

and irrigation followed by the harvest. These management processes are explained below. 

 

Mulching is beneficial for a variety of reasons and entails the spreading of bark, sawdust, 

peat, or woodchips across a field where wild lowbush blueberries are established (Yarborough, 

2012). This technique suppresses weed growth, moderates soil temperatures, minimizes water 

loss and soil erosion, and prevents frost heaving. These benefits create optimum lowbush 

blueberry growth conditions, allowing lowbush blueberry plants to dominate a managed field for 

greater yields.  

 

Pruning is another important management practice that, when done appropriately, 

maximizes fruit development. To optimize the most productive first two growing seasons, plants 

are routinely removed of their above ground biomass following a biennial pruning schedule that 

optimizes fruit set in the second year (Gibson, 2011; Eaton & McIsaac, 1997). Pruning must 

occur sufficiently late in the fall so that nutrients from the plants’ leaves have relocated to the 

plants’ rhizomes, indicated by reddened and falling leaves, or early enough in the spring that 

growth has not yet began (DeGomez, 1998). Generally, there are two overarching types of 

pruning: thermal pruning and mower pruning. Thermal pruning is the most popular method for 

lowbush blueberries and involves the application of fire to fields in a variety of different ways 

such as through a free burn aided by the application of straw or the use of an oil or propane 

burner (Barker et al., 1964; DeGomez, 1998; Eaton & McIsaac, 1997). In steep or rocky areas, 

where maneuvering machinery is treacherous, free burning prevails (Eaton & McIsaac, 1997). 

Straw burning tends to be the most expensive method of thermal pruning. Burning with oil, or 

propane on smaller acreages, is the fastest way of fire-pruning. This method uses a fuel oil 

burner, a machine with several burner heads that act as torches to eliminate the above ground 

plant portion (DeGomez, 1998; Eaton & McIsaac, 1997). This method has become optimized 

over time and allows for a more even and manageable burn. Mower pruning has gained 

popularity as a pruning method that matches the efficacy of thermal pruning and costs less while 
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increasing organic matter on the soil surface which can increase water holding capacity of the 

field, augment available plant nutrients, and moderate soil temperatures (DeGomez, 1998). This 

technique uses a flail mower to remove blueberry stems uniformly which also improves the ease 

of raking during harvest. Though, mower pruning requires mowable acreage that is not too rocky 

or uneven which can be limited in Newfoundland. Generally, the more efficient means of 

pruning require the most upfront investment in machinery and stable topography (DeGomez, 

1998).  

 

Thermal pruning and, to a lesser extent, mower pruning as well as mulching all help to 

manage pests (Barker et al., 1964; Eaton & McIsaac, 1997). Where greater action is required, 

cultural practices, ranging from weed pulling to field and equipment sanitation, and chemical 

management, meaning application of herbicides, fungicides, and pesticides, can help with pest 

management (see Annis, 2020, for more detail on pest management strategies). 

 

Fertilizing is another component of lowbush blueberry management. Fertilization is done 

in the spring of the vegetative growth year. Wild lowbush blueberries respond most optimally to 

nitrogen fertilizers though studies suggest that fertilizer supplementation can reduce yields by 

providing greater benefit to competing weeds (Barker et al., 1964). Thus, leaf tissue samples are 

now obtained at the end of the growth year and analyzed for satisfactory levels of nutrients to 

determine if fertilizer is necessary (see Yarborough, 2013, for discussion of fertilization 

requirements of lowbush blueberries).     

 

The lowbush blueberry is generally not self-fertile and requires cross-pollination 

achieved by insect pollinators to set viable fruit. Several techniques are used to increase the 

presence of native pollinators on blueberry fields which include increasing the diversity of 

wildflowers and forests surrounding fields, planting clover near fields, forming windbreaks, 

reducing pesticide use, and placing hives in shaded areas near fields. Newfoundland’s 

geographical isolation combined with the province’s strict bee importation policies protect the 

bee populations from parasites that exist in mainland areas (Hicks, 2011). Resultingly, 

Newfoundland’s bee populations are enviably robust and supplementation with imported bee 

varieties shows negligible impacts on berry yields (Hicks, 2011).   

 

Irrigation is a fairly uncommon practice in the lowbush blueberry industry, used only 

where moisture is limiting (less than 2.5 centimeters a week [Yarborough, 2012]). Irrigation in 

the harvest year can increase the weight and number of berries and irrigation in the post-harvest 

year can increase bud formation and in turn the yield potential during the following year. 

Generally, drip irrigation is more efficient when compared to overhead irrigation though it does 

not provide frost protection and is more difficult to remove prior to pruning (Yarborough, 2012).  
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Propagation is increasing in success from softwood cuttings as well as seed from 

pollinating flowers of two quality clones (Yarborough, 2015). The successful survival and 

establishment of propagated plants is greatly improved by the presence of mulch. Often 

propagation is used to fill in existing fields to make management and harvest more economically 

efficient. 

 

Harvesting begins in late July to early August and extends up to Labour Day 

(Yarborough, 2015). There are three general harvesting methods: mechanical harvesting, metal-

raking, and hand-raking (Yarborough, 2015). A mechanical harvester is commonly used 

commercially and works as a tractor attachment that travels over the blueberry plants utilizing a 

toothed wheel to essentially shake the berries from the plant which are then transported along a 

conveyor mechanism to a storage bin (Jameel et al., 2016). A metal hand rake is used by human 

pickers to comb forward and upward through a bush, pulling off berries that collect in the back 

of the rake (Hall et al., 1983; Yarborough, 2015). Once the rake is full, the berries are poured 

into a portable container and carried to a central point where the amount is recorded. The final 

method is hand-picking which involves individuals going out and picking berries with their own 

hands. This method is slow but allows for a more selective and ‘clean’ picking process. 

Commercial berry picking tends to favour the use of a mechanical picker (or a metal hand rake 

where mechanical picking is not possible). Mechanical picking has the benefit of being the 

fastest method and of negating a reliance on quality labour availability and expenses (Hall et al., 

1983; Jameel et al., 2016). Both methods yield berries of similar quality in well-maintained 

fields though where fields are not relatively flat or rock and weed free the use of metal rakes by 

experienced pickers prevails (Hall et al., 1983).  

  

2.4.2 Industry Profile: The Wild Lowbush Blueberry Industry 

 

Due to slow establishment and poor growth success from cuttings, productivity of the 

lowbush blueberry has so far been limited in comparison to the cultivated blueberry 

(Yarborough, 2012). Though, due to its ability to grow in harsh Northern climates and its 

significant oxygen radical absorbance capacity (ORAC) that is double that of the cultivated 

blueberry, the lowbush blueberry has been gaining interest as a healthy, cultivable crop with the 

beneficial capability of growing in climates largely unsuitable for most other agricultural 

production (Yarborough, 2012).  

 

Globally, Canada is the leading producer of lowbush blueberries. Commercial production 

predominantly occurs in Quebec and the Atlantic provinces of Nova Scotia, Prince Edward 

Island, New Brunswick, and Newfoundland (Hicks, 2011). Maine remains a strong competitor 

and the largest lowbush blueberry producer in the United States (Hicks, 2011). Strong market 

demand fuelled by the appeal of the lowbush blueberry’s numerous health benefits to health-

conscious consumers has stimulated a dramatic increase in blueberry growing area and 
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production in the past decade (Agriculture and Agri-Foods Canada, 2020; Brazelton & Strik, 

2007; Strik & Yarborough, 2005). Though, globally expanding worldwide blueberry area 

coupled with increasing average yield due to management and cultivar improvements has seen a 

huge increase in supply that have led to risks of market oversaturation that producers are 

attempting to override through market expansion and processing of value-added products 

(Agriculture and Agri-Foods Canada, 2020).   

 

Blueberries, both lowbush and highbush, continue to be the most important Canadian 

fruit crop. Agriculture and Agri-Food Canada (2020) reports that, in terms of value, blueberries 

brought in $270.7 million in 2019, the highest of all fruit crops, and accounted for 65.5 percent 

of export dollars, as well as 53.4 percent of export tonnage. Specifically, lowbush blueberries 

accounted for 60.6 percent of total blueberry tonnage and 53.3 percent of total blueberry value. 

As well, a 23.4 percent increase in exports of lowbush blueberries was the largest contributor to 

the 2.8 percent increase in fresh fruit exports in Canada. Lowbush blueberries dominate 

Canadian frozen blueberry exports while highbush blueberries occupy the largest share of fresh 

blueberry exports. Evidently, in Canada, the lowbush blueberry industry is highly established 

and growing.  

 

Despite a long history of lowbush blueberry use and abundantly occurring wild lowbush 

blueberries, the province of Newfoundland remains the smallest producer in Canada. As of the 

latest Census of Agriculture in 2016, Quebec had 932 blueberry farms, Nova Scotia had 816, 

New Brunswick had 343, and PEI had 153 (Statistics Canada, 2016). The majority of these 

provinces, with the exception of Nova Scotia, have seen growth in the amount of blueberry farms 

and land under blueberry production. While trends for lowbush blueberry exports, value, number 

of farms, and number of acres under blueberry production have been increasing nationally, these 

trends have not been replicated in Newfoundland. In 2016 Newfoundland recorded only 14 

blueberry farms, down from 17 in 2011, accompanied by declining acres under production 

(Statistics Canada, 2016). Yet, the cause of this disparity is largely unstudied.  

 

Though, outside of this formal industry there is an informal economy surrounding 

lowbush blueberries. In 2003, 605 000lbs of blueberries were harvested by commercial blueberry 

producers in Newfoundland; the estimated wild pick that year was three times this amount 

(Ricketts, 2004). As well, lowbush blueberries continue to be socio-culturally important to many 

Newfoundland communities (Everett, 2007). 

 

Newfoundland’s wild blueberry industry remains underdeveloped compared to other 

provinces despite significant cultural interest in wild blueberries, abundant endemic wild 

lowbush blueberry heaths, and a growing provincial desire to expand agriculture in the province. 

Gaining a greater understanding of the wild lowbush blueberry industry in Newfoundland and 

how it can be further developed is the central tenet of this research project.  
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Chapter 3: Literature Review  

 

To comprehend the viability of Newfoundland’s wild lowbush blueberry sector, it is first 

important to understand the larger system it operates within. As such, this literature review 

begins with a brief overview of the industrial agricultural model, focusing on the negative 

externalities associated with this mode of production in order to contextualize discussions of the 

barriers experienced by lowbush blueberry growers. Further, wild lowbush farming uniquely 

occurs on naturally occurring wild stands. This, alongside the importance of berry gathering as a 

cultural and subsistence practice, led to a review of literature on non-timber forest products 

(NTFPs). A review of this body of literature contextualizes the non-material socio-cultural 

values associated with this subsistence practice and of the unique barriers and opportunities 

associated with an agricultural system predicated on a wild edible NTFP.  

 

3.1 The Negative Trade-offs of the Industrial Agricultural Model 

 

The future of food and agriculture is central to some of the biggest challenges facing the 

21st century. While in the past fifty years there have been dramatic increases in agricultural 

yields and productivity, more than one in nine people still suffer from hunger and exceedingly 

more suffer from significant micronutrient deficiencies (FAO et al., 2019). With a global 

population that is predicted to reach nine billion by the middle of this century and an increasing 

trend in global wealth, our food system will be further pressured by greater demand (Godfrey, 

2010). Yet already our current food system is taking a substantial toll on the Earth. Changing 

consumption patterns resulting from increasing global wealth will only exacerbate these issues as 

resource intensive processed foods and meat proteins become accessible for more and more 

people (Fraser et al., 2016). While there is general consensus that sustainable food systems must 

be developed to feed this growing population, agreement concerning the best way to succeed in 

this endeavor is minimal (for a detailed overview of these key debates see Fraser et al., 2016). 

Though, what is becoming increasingly apparent is that the dominant mode of agricultural 

production, the industrial agricultural model, has deeply contradictory repercussions that 

undermine the very foundation of agriculture (Weis, 2010).   

 

There are diverse modes of agricultural production employed globally, though 

increasingly the global agri-food model is being dominated by trends towards industrialization. 

This movement towards an industrialized global food system began with what has been coined 

the ‘Green Revolution’, a period in the 1950s and 1960s characterized by a global increase in 

agricultural productivity due to technological advancements in the development of chemical 

fertilizers, synthetic herbicides, irrigation infrastructure, fossil-fuel driven technologies, and 

high-yield crop varieties (Clapp, 2016; Mosby et al., 2020). The Green Revolution is lauded by 

some for both increasing the rate of food production beyond that of population growth through 

intensification and technological advancement as well as for dramatically reducing the world’s 
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hungry (Fedoroff, 2015; Tilman et al., 2001). Others are more cautious to accept the Green 

Revolution as a success, postulating that increases in food production failed to translate into an 

availability of quality calories and reductions in global hunger, and instead exacerbated 

inequalities between rich and poor farmers (Clapp, 2016; Jacques & Jacques, 2012; Mosby et al., 

2020; Patel, 2013). What is more widely agreed upon is that the Green Revolution succeeded in 

exporting and transmitting the industrial agricultural model globally (Mosby et al., 2020).  

 

The industrial agricultural model is a mode of agricultural production that views the farm 

as a factory and operates under industrial economies of scale that are dependent on 

standardization of production and the substitution of labor for mechanization (Clapp, 2016; Rotz 

& Fraser, 2015; Weis, 2010). This mode of production is input intensive and relies on large scale 

production, high rates of mechanization, heavy use of non-renewable fossil fuels, use of 

irrigation infrastructure and chemicals, and integration into global markets (Borsari, 2011; Clapp, 

2016; Horrigan, Lawrence, & Walker, 2012; Tilman et al., 2002). This narrow focus on 

intensifying and maximizing agricultural production has created copious externalities of 

environmental, social, and cultural natures.  

 

Environmental externalities to the industrial agricultural system undermine the 

environment’s ability to support this mode of production (Clapp, 2016; Weis, 2010). Agricultural 

intensification through fertilization, new seed varieties, pesticide application, irrigation, and 

mechanization has indeed dramatically increased yields, but at a significant cost to the 

biophysical environment (Tilman et al., 2001). Chemical fertilizers are created through intensive 

use of fossil fuels and their application emits ozone-depleting chemicals into the air which, 

combined, contribute substantially to climate change (Mosby et al., 2020). Further, reliance on 

fertilizers alongside the use of irrigation has increased waste runoff from agricultural lands 

resulting in salt and nutrient loading in aquatic ecosystems, diminished soil quality, and 

depletion of water stocks that threaten both terrestrial and aquatic ecosystems as well as human 

health (Weis, 2010; Tilman et al., 2001). Similarly, extensive use of machinery combined with 

the reduction in fallow periods have led to significant soil erosion and diminished soil health 

(Weis, 2010). These impacts in turn demand greater application of agrichemicals to improve soil 

productivity, creating an insidious cycle of environmental degradation. As well, industrial 

agriculture’s emphasis on standardization has favoured monocropping systems to the detriment 

of biodiversity, ecosystem health (Borsari, 2011; Horrigan et al., 2002; Tilman et al., 2001), and 

dietary diversity (Clapp, 2016). Evidently, while the green revolution and the resulting 

proliferation of the industrial agricultural model has made drastic yield improvements, this 

success has come with significant environmental trade-offs.  

 

Moreover, the global dominance of the industrial agricultural system also has social 

repercussions. Specifically, integral to this exploration of potential barriers and opportunities to 

the success of the wild blueberry industry which operates within the global agri-food system is 
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an understanding of the impact this system has on farmers. Particularly, the industrial agriculture 

model has been detrimental to the success of small-scale farms, contributing to reductions in 

farm-scale diversity and overall farmer autonomy. According to Mosby et al. (2020), industrial 

agriculture’s emphasis on capital intensive agricultural inputs has exacted a financial toll that 

disadvantages small-scale farmers disproportionately. Agricultural inputs are expensive and 

more easily afforded by larger, richer farmers to the detriment of smaller farming operations 

(Rotz & Fraser, 2015). This subsequently pushes small-holder farmers out of global markets and 

stimulates trends of increasing consolidation of small farms into fewer, larger farms (Clapp, 

2016). Further, this mode of production renders surviving farmers relatively powerless. 

Increasingly, farmers are subject the “cost-price squeeze” of rising input costs and falling 

commodity prices that tighten profit margins and force farmers to take on increasingly more debt 

in order to expand their farm size and remain competitive (Mosby et al., 2020). In addition, 

increasing corporate consolidation gives processors and distributors greater power to set prices 

and standards that farmers must adhere to in order to sell their commodities to the global 

marketplace (Alkon & Guthman, 2017). As a result, farmers face slim profit margins and 

uncertainty while value is accrued by a limited number of actors and corporations who benefit 

from these unbalanced power relations (IPES-Food, 2016).  

 

Further, specific to this research project is the issue of diminishing diversity in 

agricultural landscapes stimulated by the standardizing and homogenizing tendencies of the 

industrial agricultural food system. Industrial agriculture is dominated by crop specialization 

through monocultures that create homogeneity across agricultural landscapes (Jacques & 

Jacques, 2012; Rotz & Fraser, 2015). This system relies on select few commodity crops and 

values only the parts of plants that are marketable (Clapp, 2016). These select crops are generally 

genetically uniform varieties that present uniformity suited to mechanization (Rotz & Fraser, 

2015), exhibit an ability to respond to chemical inputs, and are highly productive (IPES-Food, 

2016). Essentially, varieties that dominate the industrial agricultural system are chosen based on 

their conformity to this model of highly specialized and mechanized production in the pursuit of 

efficiency and profit maximization (Rotz & Fraser, 2015). This homogenization occurs both 

among and within crop varieties and corresponds with declining farm-scale biodiversity (Rotz & 

Fraser, 2015).  

 

This loss of diversity impacts both biological and cultural dimensions of surrounding 

environmental systems. Particularly, input-intensive homogenous monocultures are destructive 

to ecological biodiversity. Tilman et al. (2001) view increases in agricultural land as “a 

conservative estimate of losses of native ecosystems” (p.283). Indeed, deforestation and the use 

of agricultural inputs, chiefly agrichemicals, are two of the most significant drivers of agriculture 

influenced biodiversity loss (Chappell & LaValle, 2009). Moreover, what is being increasingly 

discussed is the interplay of biological and cultural diversity, particularly that losses of biological 

diversity can translate to losses of culture (Cocks, 2006). As such, the loss of diversity in food 
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varieties stimulates a loss of knowledge on how these foods were harvested which can in turn 

lead to the erosion of regional food systems and food culture (Jacques & Jacques, 2012). This 

vindicates a key warning against the Green Revolution that cautioned against standardization of 

a few commercial crop varieties benefitted a privileged minority at the expense of hopelessly 

upsetting native economies and cultures (Carl O. Sauer as cited in Jacques & Jacques, 2012). 

Thus, on top of diminishing global biodiversity, the industrial agricultural system has 

undermined diverse cultures, trading equally diverse socio-cultural values in favour of market-

based value accrued for the benefit of the elite (Jacques & Jacques, 2012). 

Understanding the negative dimensions of the industrial agricultural model is integral as 

we approach the subject of how to feed the world’s growing population in an increasingly 

uncertain future. While there is contention on how we should adjust agricultural production, it is 

widely agreed upon that changes need to be made (Clapp, 2016; Horrigan et al., 2002; Jacques & 

Jacques, 2012; Mosby et al., 2020; Rotz & Fraser, 2015). This is particularly pressing as climate 

change threatens to dramatically alter the global distribution of cultivable land (Hannah et al., 

2020; Ramankutty et al., 2002; Zabel et al., 2014). 

Globally, major crop yields are projected to decrease by 17 percent by 2050, compared to 

an idyllic scenario void of climate change, while population growth and dietary changes will 

demand a 50 percent increase in food production by the same time (Maybeck, 2018). 

Technological innovation is poised to ameliorate some of the challenges presented by this 

growing disparity by boosting yields through plant breeding and genetically modified crop 

varieties (Fraser et al., 2016) and increasing the use of digital agriculture technologies in order to 

produce more food on less land (Franks, 2014). Albeit significant arguments challenge the 

equitability of these technological solutions. Particularly, arguments posit that: the world 

produces enough food but fails to equitably allocate it, agricultural technological innovations are 

inequitably owned, and growing pesticide and herbicide resistance challenges the productive 

potential of GM crops (see Fraser et al., 2016 for a detailed overview of these debates). Thus, 

while technological innovation will likely diminish the severity of the growing gap in food 

supply created by climate change-induced declines in yields and increasing global food demand, 

serious challenges still confront our food system. Other potential solutions to these challenges 

range from reducing food waste, shifting to more plant-based diets, and expanding cultivated 

land (Hannah et al., 2020). Of interest to this research project is the ‘solution’ of expanding 

cultivated land.  

 

Climate change will remove land from production, predominantly those in areas 

particularly susceptible to heat and drought, but it will also provide the necessary conditions to 

put new land under production in areas currently at the margins of agricultural suitability 

(Ramankutty et al., 2002; Zabel et al., 2014). Land that was previously unsuitable but that 

becomes suitable for any major global commodity crop due to climate change has been described 

by Hannah et al. (2020) as a “climate driven agricultural frontier” (p. 2). While this potential for 
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agricultural development could help ameliorate poverty and food insecurity in areas with 

otherwise limited economic opportunities, it may in turn have negative environmental, social, 

and cultural implications in the region to be agriculturally ‘developed’ (Hannah et al., 2020). 

 

Historically, agricultural expansion has erased traditional modes of subsistence and 

agricultural production. In fact, defining climate change induced potential expansion of 

agricultural land as a frontier echoes agriculture’s insidiously colonial roots in Canada whereby 

agricultural development was used in an attempt to justify the dispossession of Indigenous land 

for colonial pursuits. This process endeavored to invalidate existing Indigenous modes of 

production and to replace traditional Indigenous food systems at the heart of Indigenous culture 

and society (Rotz, 2017; Tang, 2003). To coin lands becoming suitable for major global 

commodity crops as ‘agricultural frontiers’ largely ignores the current food systems that already 

exist in these places. This functions to preserve the current industrial agricultural system as the 

status quo at the expense of alternative agricultural systems and even conventional agricultural 

systems that are focused outside of top commodity crops. While agricultural frontiers may seem 

an inappropriate name, it is, at least, honest in its intentions, serving as a cautionary reminder of 

the harm that can be inflicted by the discursive construction of rural lands unused for 

conventional industrial agriculture as undeveloped. Thus, when exploring agricultural 

development, it is important to consider how changes may impact Indigenous and local peoples 

and the socio-cultural values entrenched in local food systems. 

 

Overall, while the industrial agricultural system has brough about tremendous increases 

in yields and allowed increases in food production to outpace population growth, these successes 

have not been without considerable environmental, social, and cultural externalities. Considering 

the negative trade-offs of the industrial agricultural system, creating agricultural opportunities 

that are environmentally, socially, and culturally conscious is broadly recognized as central to 

the future of food (Mosby et al., 2020) and the development of climate-driven agricultural 

frontiers (Hannah et al., 2020).  

 

3.2 NTFPs, Wild Foods, and Commercialization 

 

Literature on non-timber forest products (NTFPs) was explored as an approach that 

introduces diverse foods into the food system and expands understanding of productive food 

landscapes. This thesis principally uses NTFP literature to contextualize the socio-cultural values 

that surround wild berries and gathering practices. Further, literature on NTFP 

commercialization provides another way to conceptualize and understand the barriers and 

opportunities in Newfoundland’s lowbush blueberry industry.  

 

3.2.1 Non-Timber Forest Products  
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 Forests possess a vast quantity of non-timber resources that have long played a vital role 

in the livelihood and wellbeing of many rural and urban communities in both developed and 

developing countries (Shackleton et al., 2011). According to the FAO and United Nations 

Environment Programme (2020), around 1 billion people globally depend to some extent on wild 

foods, many of which come from forested landscapes and possess high levels of key 

micronutrients. The importance of wild food is not confined to developing countries; more than 

100 million people in the European Union consume wild food (FAO & UNEP, 2020). Moreover, 

NTFPs are also harvested commercially in developed countries. In the United States there are an 

estimated 1300 known commercially harvested NTFPs (Mitchell et al., 2017), and in Canada 

there are an estimated 500 (Rural Opportunities Network, 2006). Yet, despite (or perhaps due to) 

the widespread and continuing use of NTFPs, there is great disagreement concerning what 

constitutes a NTFP.  

 

By nature of its nomenclature, NTFPs include literally everything other than timber that 

is produced within a forest (Belcher, 2003; Shackleton et al., 2011). This lack of specificity has 

caused ambiguity in classification of NTFPs throughout the field (Shackleton et al., 2011). De 

Beer & McDermott (1989) argue that what constitutes an NTFP is related to the scale of the 

harvest and to who benefits from the harvest, postulating that products within the category of 

NTFPs should be harvested locally and on a small scale for the benefit of rural communities 

rather than industrially to benefit corporate elites. Shackleton et al. (2011) and Belcher (2003) in 

turn counter that using scale as an inclusion criterion maintains ambiguity through inconsistent 

definitions of what constitutes large vs small scale. Further, contention exists around (1) whether 

or not NTFPs must be derived only from forests or whether they can come from other 

ecosystems and (2) the degree of human impact permitted in these ecosystems for a product to 

still be classified as an NTFP (Shackleton et al., 2011). Since the merits of valuing NTFPs are 

articulated as conservation-based and compatible with natural forests, it is often argued that 

minimal forest management should be employed for NTFP harvest (De Beer & McDermott, 

1989). Though, few unmanaged forests exist. As such, focus turns to defining NTFPs based on 

the conditions surrounding their growth, expanding their definition to encompass any wild, 

uncultivated plant that grows anywhere so long as their use promotes conservation and local 

wellbeing (Shackleton et al., 2011). Naturally, debate then arises around what distinguishes 

cultivated from wild and how these distinctions fit in with the conservation narrative of NTFPs. 

Removal of cultivated varieties from the category of NTFP assumes that human cultivation is 

inherently nonconservative while in reality humans have largely shaped these ‘wild’ natural 

landscapes and cultivation can be oriented to improve diversity (Shackleton et al., 2011). 

Cultivation is not synonymous with monocropping and can work to improve species diversity in 

agricultural landscapes (Shackleton et al., 2011). Essentially, the criteria central to these debates 

have proved illogical and impractical (Belcher, 2003). While the category of NTFPs may appear 

clearly defined by nature of its name, there are considerable difficulties and ambiguity in 

agreeing on consistent sets of defining criteria.  
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The broad array of definitions concerning what constitutes a NTFP is a reflection of the 

diversity among researchers of different backgrounds who contribute their wealth of perspectives 

to the study of NTFPs. Though, accompanying these contrasting views is the need to declare the 

definition employed in the context of a study (Belcher, 2003). This thesis employs the broad 

interpretation of an NTFP developed by Shackleton et al. (2011). In this interpretation, NTFPs 

are wild – defined as species that are self-replicating with minimal human aid, recently 

domesticated or cultivated at a local level, or self-reproducing within a human dominated system 

– and biological products from any landscape or ecosystem (Shackleton et al., 2011). 

Furthermore, NTFPs should be harvested by humans for consumptive and non-consumptive uses 

to the benefit of local livelihoods and wellbeing (Shackleton et al., 2011). Finally, according to 

this understanding, NTFP management should be locally monitored and regulated by those 

whose land harvest occurs on (Shackleton et al., 2011). These essential qualities of NTFPs 

described by Shackleton et al. (2011) are used to structure understandings of what constitutes a 

NTFP throughout this thesis.  

 

NTFPs have been experiencing a renaissance within public and academic discourse 

(Murphy,). Increasingly, NTFPs are being promoted as an engine for rural growth (Duchesne & 

Wetzel, 2002) due to their role supporting rural livelihoods, providing opportunities for income 

generation, and contributing to local and national economies (Meinhold & Darr, 2019; 

Shackleton et al., 2011) According to Shackleton & Pandey (2014), NTFPs support human 

livelihoods and wellbeing through five key mechanisms: (1) through direct household 

consumption whereby NTFPs comprise important food, shelter, medicine, and energy products 

to households; (2) by providing a means of income generation, either secondary or primary, for 

households; (3) by providing a safety-net to be used in times of financial/ livelihood disruption; 

(4) by playing a role in local cultures and spirituality; and (5) by permitting cash savings to 

households and to the state. In developed countries, the importance of NTFPs tends to be focused 

on their use as a secondary means of income and as a way to stay in touch with local culture 

(Emery et al., 2006; Poe et al., 2013).  

 

While academic interest has predominantly involved the economic- and ecological-based 

aspects of NTFPs, the cultural values entwined in NTFP harvesting and processing have been 

slowly gaining attention (Alexiades & Shanley, 2004; Cocks et al., 2011; Emery et al., 2006; Poe 

et al., 2013). Particularly, in developed countries, the cultural and recreational values that 

surround NTFPs are generally of greater importance to livelihoods and well-being than material 

values (Cocks et al., 2011). The gathering and processing of NTFPs remains a culturally 

embedded tradition in many developed countries globally (Sills et al., 2011). Poe et al. (2013) 

found that NTFP harvesting in urban forests within Seattle, Washington supported cultural and 

subsistence practices, quality of life, and overall wellbeing. Similarly, in their study exploring 

the sociocultural and economic values of non-timber forest products of the Scottish woodlands, 
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Emery et al. (2006) determined that gathering activities formed an important part of woodland 

culture in contemporary Scotland while also promoting emotional and physical wellbeing. 

Further, Cocks et al. (2011) found that the gathering and processing of NTFPs comprised an 

integral element of the performance and conservation of cultural practices and traditions. NTFP 

gathering is a culturally and socially embedded practice that remains an uncontested part of 

cultural heritage in many developed countries.  

  

3.2.2 NTFPs as Food: Wild Foods 

 

This work specifically explores the edible subset of NTFPs referred to as wild foods3. Wild 

foods are similarly difficult to define due to differing ideas of what constitutes ‘wild’. Rather 

than a strict binary, definitions on wild vs. domesticated foods exist on a continuum of increasing 

environment-human interactions (Sneyd, 2013). Understanding that humans have, in some way, 

interfered with and managed all ecosystems, wild foods exist at one end of the continuum 

denoted by minimal human management (Bharucha & Pretty, 2010; Mitchell et al., 2017). As 

such, wild foods are a natural-cultural production (Doonan, 2018).  

  

Wild foods have contributed to food security, dietary diversity, and nutrition in many 

communities globally (Shackleton et al., 2011b). This is particularly the case in developing 

countries where wild foods are more accessible and available to fulfill dietary needs for 

households experiencing isolation from markets and low incomes (Shackleton et al., 2011b). As 

well, wild foods provide a source of income to support subsistence livelihoods and provide 

“safety nets” during periods of hunger (Shumsky et al., 2014). Moreover, the diversity of wild 

foods has been shown to benefit the nutritional quality of diets by providing essential vitamins, 

minerals, proteins, and fat (Sills et al., 2011). These dietary qualities of wild foods have been 

gaining attention in the developed world (Mitchell et al., 2017). According to Sills et al. (2011) 

this has led to the emergence of markets that place a premium on ‘wild harvested’ products. 

 

Our current food system possesses an overdependence on a select few commodity crops 

(Jacques & Jacques, 2012) which has led to a lack in research and in public discourse on yet to 

be domesticated and wild species (Sneyd, 2013). Wild foods help narrow the gap between food 

demand and supply yet their contributions to food security are consistently undermined and 

undervalued by the current dominant agricultural system and increasingly threatened by 

processes that seek to expand agricultural production (Bharucha & Pretty, 2010). Despite this, 

there exists increasing demand for wild foods for their health benefits as well as for their 

congruency with “food aesthetics which weave together authenticity, tradition, and uniqueness” 

(Mitchell et al., 2017, p.507). This rising demand is coupled with emerging interest in 

incorporating wild foods into agricultural systems to enhance diversity and resilience 

 
3 Literature in the developed world tends to use the term wild foods rather than NTFP  
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(Dempewolf et al., 2014). Overall, wild foods are positioned as an opportunity to enhance the 

diversity of plants in agricultural systems (Bharucha & Pretty, 2010). 

 

In developed countries, wild foods continue to play an integral role in many communities 

both urban (Poe et al., 2013) and rural (Robbins et al., 2008). As with NTFPs in general, wild 

foods continue to support subsistence activities, cultural practices, and well-being (Gerlach & 

Loring, 2013). The consumption and collection of wild foods remains an important component 

of food cultures (Bharucha & Pretty, 2010). Particularly, wild food collection and consumption 

has been connected to the maintenance of tradition, cultural identity, and social networks within 

communities (Loring & Gerlach, 2009; Turner et al., 2011). These cultural and social qualities of 

wild foods can promote the maintenance of local ecological knowledge (LEK) (Bharcha & 

Pretty, 2010). Pilgrim et al. (2008) define LEK as knowledge gained through frequent interaction 

with the local environment during subsistence activities and “transferred between generations 

through observations and narratives” (p. 1005). Through wild harvesting, people pay close 

attention to the land (Bharucha & Pretty, 2010), using LEK to properly identify, collect, and 

prepare wild foods (Pilgrim et al., 2008). Promotion of LEK is particularly important considering 

that this form of knowledge is increasingly being lost in wealthier countries as people substitute 

wild food products with market provisions (Pilgrim et al., 2008). Studies suggest that this loss of 

knowledge can damage local management systems and cause overexploitation of resources, 

negatively impacting ecological sustainability (Poe et al., 2013). Literature also emphasizes the 

connection between gathering practices and individual and community wellbeing (Parlee et al., 

2005; Gerlach & Loring, 2013). Capaldi et al. (2015) suggest that connecting with nature 

provides an important source of meaning and contributes to positive emotional states. Further, 

Poe et al. (2013) promote gathering as an active practice that incentivize individuals to spend 

time outside moving. Overall, wild foods are also important to many communities for their non-

material benefits and sociocultural values. 

 

3.2.3 Commercialization of NTFPs and Wild Foods 

 

Interest has turned toward the commercialization of NTFPs and wild foods as an engine 

for rural growth in developed countries (Duchesne & Wetzel, 2002). Historically, NTFP 

commercialization has been promoted internationally as a tool for economic development that is 

amenable to environmental sustainability and forest conservation (Alexiades & Shanley, 2004; 

Arnold & Perez, 2001; Belcher & Shreckenberg, 2007; Duchesne & Wetzel, 2002). NTFP 

commercialization has often been articulated as a way to increase the value of forests outside of 

timber products to stimulate harvesting that is less impactful on forest ecosystems while also 

providing social and economic benefits (Arnold & Perez, 2001; Belcher et al., 2003). Though, 

whether NTFPs actually succeed in forest conservation and sustainability is widely debated. The 

conservation-through-use approach to NTFP commercialization is not always achieved in 

practice (Belcher & Schreckenberg, 2007) due to the common environmental problems of 
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overexploitation and the altering and degrading of the resource and its ecosystem (Arnold & 

Perez, 2001; Meinhold & Darr, 2019). In sum, doubt exists around equating market and 

economic value of NTFPs with a motivation to conserve this resource (Arnold & Perez, 2001).  

 

Furthermore, the benefits of NTFP commercialization on local livelihoods is also 

commonly questioned. Shackleton et al. (2011) specify that NTFP commercialization must occur 

through strong local participation and benefit – resisting exploitation to the benefit of a few 

powerful elites or external players – for it to remain a NTFP. Though, local players are often 

financially constrained which can limit their ability to attain needed inputs, permits, and fees for 

harvest, processing or transportation as well as their capacity to invest in new technologies 

(Meinhold & Darr, 2019). Similarly, individuals may lack market knowledge, business skill, 

and/or technical skills which can restrict bargaining power to downstream actors (Meinhold & 

Darr, 2019). Resultingly, the benefits of commercialization and value-added processing of 

NTFPs are often prone to elite capture – whereby benefits are accrued by few successful 

enterprises – which pushes smaller producers out of the market (Meinhold & Darr, 2019) to the 

benefit of local elites and outside competitors (Belcher & Schreckenberg, 2007). Moreover, 

commercialization can lead to overexploitation and/or increased privatisation of resources which 

both threaten local access (Belcher & Schreckenberg, 2007). This can eliminate the safety-net 

function of NTFPs as well as erode cultural values attributed to NTFP collection and 

consumption (Belcher & Schreckenberg, 2007). Thus, attention must be paid to the potential 

negative ramifications of NTFP commercialization on cultural values and local livelihoods and 

to who benefits from commercialization. 

 

Outside of the potential negative environmental, social, and cultural impacts of NTFP 

commercialization, success on any level of NTFP commercialization is difficult to achieve. 

Contrary to agricultural products, most NTFPs are wild harvested which increases the 

complexity of storage, processing, and transport, particularly in the case of fresh fruit (Belcher & 

Schreckenberg, 2007).  On the production side, wild harvested NTFPs can be unreliable in 

quantity, quality, and in location produced (Belcher & Schreckenberg, 2007; Meinhold & Darr, 

2019). This complicates commercialization since the development of a long-term relationship 

between sellers and buyers is contingent on “a guaranteed supply of quality-assured materials 

delivered according to a predictable schedule at reasonable cost” (Belcher & Schreckenberg, 

2007, p.358). This can also bring economic challenges further down the value chain when 

processing demands sufficient volumes to make it economical (Belcher & Schreckenberg, 2007). 

While attaining adequate volume is particularly challenging for single harvesters, pooling among 

multiple harvesters presents a potential opportunity (Belcher & Schreckenberg, 2007). Often 

resource pooling occurs through the formation of a cooperative which can help achieve required 

volumes while also promoting the sharing of costs and benefits through collective investment in 

processing, storage, and transportation while also improving collective bargaining power 

(Belcher & Schreckenberg, 2007; Meinhold & Darr, 2019). Though, the success of cooperatives 
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is dependent on their operating procedures and generally requires cooperation with the broader 

institutional environment, other businesses, and value chain members (Meinhold & Darr, 2019). 

As well, cooperatives can be prone to mismanagement which can hinder the attainment of price 

premiums and discourage smallholder participation (Meinhold & Darr, 2019). While the 

formation of a cooperative can help sustain adequate supply in order to foster long-term seller-

buyer relationships, the proper operation and management of cooperatives is integral to their 

success. 

  

Further, the success of NTFP commercialization is contingent on the existence of markets 

for NTFP products. Overall, there exists significant demand potential for NTFPs and derived 

products that are of high quality and environmentally friendly (Meinhold & Darr, 2019). Though, 

NTFP markets are often subject to price oscillations and few buyers that can disincentivize 

producers from participating (Meinhold & Darr, 2019). As well, NTFP products are particularly 

vulnerable to substitution or duplication (Belcher & Schreckenberg, 2007). More powerful 

players can replicate the development process for less cost, in less time, and with greater 

efficiency of scale which pushes small producers out of the market (Belcher & Schreckenberg, 

2007). As well, when demand for NTFPs rises, NTFP harvesters can sometimes be outcompeted 

by large-scale cultivation (Belcher & Schreckenberg, 2007). While integration of NTFPs into 

agricultural production systems – particularly agroforestry systems – has been promoted as a 

strategy to overcome low NTFP volumes and to increase returns to effort (Meinhold & Darr, 

2019), it can disadvantage small holders and lead to privatization of previously free resources 

(Belcher & Schreckenberg, 2007). Moreover, certification of natural products represents an 

emerging opportunity to niche markets for NTFP products, particularly those with large and 

more established markets (Pierce et al., 2003).  Though, certification involves costs that can be 

exclusionary to some producers and also requires coordination and organisation in order to 

properly trace products to fulfill certification requirements that can be difficult for smallholders 

to achieve (Belcher & Schreckenberg, 2007). Overall, the success of NTFP commercialization is 

dependent on the existence of stable markets which are difficult to acquire and retain particularly 

given the complexities and challenges involved in ensuring that benefits are accrued by local 

communities.  

 

Overall literature on NTFPs, wild foods, and commercialization of NTFPs/wild foods 

introduces diverse foods into the food system and expands understanding of productive food 

landscapes. As well, this literature will help to contextualize discussions of the socio-cultural 

values that surround wild berries and gathering practices. Further, literature on NTFP/ wild food 

commercialization will provide another way to conceptualize and understand the barriers and 

opportunities in Newfoundland’s lowbush blueberry industry throughout this thesis.  
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Chapter 4: Method I - Geographic Information Systems and Land-use 

Suitability Analysis through Multi-Criteria Evaluation 

 

 This research utilized a mixed-methods case-study approach to investigate the wild 

lowbush blueberry industry in Newfoundland. These methods were comprised of (1) a land 

suitability analysis through GIS and (2) qualitative semi-structured interviews. This chapter will 

describe the methodology of a land-use suitability analysis that occurred through a multi-criteria 

evaluation in a GIS environment and that was used to determine the suitability of land for 

commercial blueberry production.  

 

4.1 Land-Use Decision Making and Multi-Criteria Evaluations in GIS 

 

Land-use suitability analysis (LSA) is a decision-making application of GIS that provides 

a method to detect the potential suitability of land for specific uses by integrating spatially 

referenced data in a problem-solving environment (Abdelrahman, et al., 2016; Malcezewski, 

2004; Zolekar & Bhagat, 2015). By comparing particular requirements of an activity with the 

resources provided by the land, LSA are able to determine the degree of appropriateness of an 

activity based on land qualities (Abdelrahman et al., 2016; Hood et al., 2006; Malczewski, 2004; 

Zolekar & Bhagat, 2015). This can occur through the classification of the units of observation 

based on their suitability for the desired use (Malczewski, 2004). 

 

LSA determines the degree of appropriateness of an activity based on land qualities by 

comparing particular requirements of an activity with the resources provided by the land 

(Malczewski, 2004). GIS-based LSA have wide applications across a variety of land-use 

situations including determining habitat suitability through ecological approaches (Barbaro et al., 

2011), evaluation of appropriateness for agricultural activities (Abdelrahman et al., 2016), rural 

and urban planning, and environmental impact assessments (Malczewski, 2004). LSA can help 

provide support in decision making concerning the optimum use of resources and is commonly 

used to detect potential land for agricultural development (Abdelrahman et al., 2016; Hood et al., 

2006; Malczewski, 2004; Zolekar & Bhagat, 2015). In this study, LSA is performed as an 

agricultural/ecological land-use evaluation to identify where land and climate characteristics 

meet the requirements for commercial production of Vaccinium angustifolium.  

 

 LSA can be performed using a variety of GIS-based techniques. GIS based multi-

criterion evaluation (GIS-MCE) is a widely used technique in LSA which involves the 

classification of multi-criterion based on their suitability for the desired use (Charabi & Gastli, 

2011; Malczewski, 2004; Zolekar & Bhagat, 2015). Fundamentally, this process combines and 

transforms spatial data using a decision maker’s understanding of required criteria into an output 

map illustrating levels of suitability (Malczewski, 2010). 
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For the purpose of this study, key environmental criteria that influence the growth of wild 

lowbush blueberries were identified in peer-reviewed literature and are briefly outlined in Table 

2. Each of these data were spatially displayed using raster data which is “a matrix of cells (or 

pixels) organized into rows and columns (or a grid) where each cell contains a value representing 

information” (ESRI, 2016) and underwent various spatial analysis steps. 

 

Table 2: Criteria used in the suitability analysis as identified from literature on V. Angustifolium 

requirements and market connectivity 

Factor Criteria 
Suitability Preferences for V. angustifolium (Wild 

Lowbush Blueberries) in Newfoundland 

Soil 

Characteristics 

Soil pH 

  

Average pH of soil V. angustifolium were found in was 

between 4.2 and 5.2 with a range of 2.8-6.6 (VanderKloet, 

1988).  

Soil Order 
Prefers well-draining podzolic type soil (Barker, 1997; 

Yarborough, 2012).  

Light 

availability 

 

Canopy 

Closure  

 

 

 

 

 

  

In Atlantic Canada, more berries develop where more light 

and less competition from overtopping trees occur; 

Significant blueberry resources are available in clear cuts 

and after fire prior to canopy closure; blueberry production 

tends to be higher in low site index stands with open 

canopies (Reich et al., 2018). 

Require canopy of less than 50% shade before flowering 

(Gibson, 2011).  

Aspect 

Aspect affects the amount and timing of light that a slope 

receives. Inferred that this species prefers aspects with 

greater light. 

Topography 

Slope  Gentle grades preferred for farming  

Elevation* 
Lowbush blueberry occurs at elevations from sea level to 

1,500 m (Tirmenstein, 1991) 

Climate 

Temperature  

  

Peak fruit maturity at 1200 Growing Degree Days using a 

base of 5 degrees Celsius (Gibson, 2011)  

Precipitation* 

Can survive in dry, sunny continental regions with 500mm 

of precipitation or even cloudy maritime climates with up to 

1,560-1,950 mm (Tirmenstein, 1991) 

Market 

Connectivity 
Remoteness 

Prefer least remote areas where labour availability is higher, 

transportation costs are lower, and markets are closer based 

on agricultural barriers specific to Newfoundland as 

expressed by Quinlan (2012). 

* Criteria with an Asterix were excluded from the analysis because they do not constrict 

blueberry growth in Newfoundland. 

 

First, in order to integrate data of different resolution and measurement scales, criteria 

attribute values were standardized. Standardization involves the mathematical re-scaling of 
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criteria data values so that the criteria are able to be integrated into formulas that weight relative 

importance of each criterion (Malczewski, 2017). Criterion layers were first reclassified on a 

scale of ordinal favourability based on ‘expert opinion’. This involved grouping attributes in a 

layer based on their relative suitability as determined through an analysis of literature. Not all 

layers had the same number of groupings and therefore the same number of ordinal favourability 

rankings. This necessitated the further standardization of all criteria on the same scale. It is 

important to note that different standardization methods lead to different suitability outputs yet 

there exists little empirical or theoretical justification for any one method (Malczewski, 2004). In 

this analysis, criterion attribute values were standardized using a simple linear transformation, 

the most common method of standardization which mathematically reassigns values on a 

consistent range as determined by the decision maker (Jiang & Eastman, 2000; Malczewski, 

2004). The values were rescaled to a range of 0 to 1 with 0 being the least suitable and 1 being 

the most suitable based on the decision maker’s review of the literature.  

 

Following the standardization of criteria, integration of all criteria occurred through a 

weighted sum process and operation. This necessitated the creation of weights to assign to each 

criterion before final overlay. The Analytical Hierarchy Process (AHP) technique (Saaty, 1980) 

is often integrated in a GIS environment for use in agriculture-based suitability analysis 

(Malczewski, 2004; Yalew et al., 2016; Zolekar & Bhagat, 2015). Through pairwise comparisons 

of criteria, AHP was used to determine the weight of influence of criteria based on their relative 

importance (Zolekar & Bhagat, 2015). This was decided through the use of ‘expert opinion’ and 

involved ranking each criterion and using these pairwise comparisons to output a final 

mathematical determination of weight to be applied to each criterion layer (Yalew et al., 2016). 

These weights were then applied to their associated criterion spatial data layer in a weighted sum 

operation to determine areas of low suitability to high suitability for the development of 

commercial lowbush blueberry farms.  

 

Constraint masks referred to areas that were deemed completely unsuitable and that were 

masked out of the final suitability map. Constraints underwent binary classification where raster 

cells resembling unsuitable areas were assigned a value of 0 and the rest were assigned a value of 

1. After all the criterion layers were combined in a weighted sum, the constraint layers were 

multiplied by the weighted sum output in a map algebra equation. This functioned so that raster 

cells in the output weighted sum suitability map that overlaid with unsuitable areas on the 

constraint maps were reassigned a value of 0, unsuitable, while raster cells classified as suitable 

and given a value of 1 in the constraint maps retained their original values from the weighted 

sum output map. This final step created the finished suitability map demonstrating the most 

suitable areas for commercial lowbush blueberry farming in Newfoundland.  

 

The framework of this assessment is outlined in Figure 6. In this diagram, the column 

‘Input Data’ refers to the original data as downloaded from databases while the column 
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‘Developing Criterion and Sub-Criterion’ denotes data that has been processed from input data 

into a useable form for this analysis. These steps are expanded upon in Section 4.2. The column 

‘Final Criteria’ outlines the final criteria and constraints to be inputted into the final ‘Suitability 

Analysis Processes’ as articulated in the next column. Where arrows converge into a single box, 

such as with aspect and percent canopy closure into light availability, indicates combination of 

similar sub-criteria. These two columns are further elaborated in Section 4.3. For more detail on 

the specific processes undergone in ArcMap, see Appendix D: a screen capture of the model 

constructed for this analysis using Model Builder. 
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Figure 6:  Suitability Analysis Model 
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4.2 Data Preparation and Standardization 

 

 The first foundational step in any GIS analysis is the attainment of quality and reliable 

geospatial data. All source datasets went through a cycle of inspection, collection, description, 

and metadata recording to ensure that they were appropriate for this geospatial analysis. Brief 

descriptions of the source data including its origin and subsequent use in this analysis is outlined 

in Table 3 and relayed in greater detail in Appendix C.   

 

Following this, the process of preparing and standardizing the data for the weighted sum 

overlay commenced. All processing and analysis occurred using version 10.7.1 of ArcGIS for 

Desktop software (Esri Inc., 2019). Environments were set in ArcMap to ensure that during 

processing all datasets were projected in NAD83 UTM Zone 22N. From here, each dataset 

underwent a unique combination of data processing steps to transform the data in preparation for 

standardization. Standardization then involved a final reclassification of all datasets that were to 

be inputted in the weighted sum analysis on a standard scale. These steps will be described in 

detail throughout the following subsections.  
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Table 3: Summarized Details on Source Data 

File Name File Format Use Description Year  Publishing Agency 

Newfoundland 

Boundary File 
Shapefile 

Used as clipping extent for 

study site 
2014 

Government of 

Newfoundland and 

Labrador 

Land Use GeoTIFF 

Represented the 

distribution of land use 

classes 

2010 
Agriculture an Agri-

Foods Canada 

National Parks 

in 

Newfoundland 

Shapefile 

Represented legislative 

boundaries of National 

Parks 

2016 
Natural Resources 

Canada 

Provincial 

Protected 

Areas 

Shapefile 

Represented legislative 

boundaries of provincial 

protected areas 

2016 

Fisheries and Land 

Resources Department 

of the Government of 

Newfoundland and 

Labrador 

Digital 

Elevation 

Model 

GeoTIFF 

Represented orthometric 

elevations expressed in 

reference to the mean sea 

level. Used to derive 

aspect and slope maps. 

2015 
Natural Resources 

Canada 

Percent 

Canopy 

Closure 

GeoTiff 
Used for the variable of 

percent crown closure. 
2017 

Natural Resources 

Canada 

Soil 

Landscapes of 

Canada, 

derived 

Shapefile 

Used for broad level soil 

classification attributes, 

specifically soil order. 

2015 
Agriculture and 

Agrifoods Canada 

Gridded Soil 

Landscapes of 

Canada 

GeoTiff Used for soil pH values 2016 
Agriculture and 

Agrifoods Canada 

Remoteness 

Index 

Classification 

Shapefile 
Used as a proxy for 

market connectivity 
2014 

Open Data 

Newfoundland and 

Labrador 

Growing 

Season Days 
Shapefile 

Used as a proxy for 

growing degree days 
2019 

Natural Resources 

Canada 

 

4.2.1 Projection 

 

Choosing the correct projection is integral to minimizing distortion in a map. A map 

projection provides a framework for referencing spatial data using real-world locations through 

the mathematical transformation of a three-dimensional surface to a two-dimensional map 

(ESRI, 2008). Projections are composed of two essential components: the datum which defines 

the shape and size of earth and how a coordinate system is positioned on it (NRCan, 2016) and, 
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in this analysis, a projected coordinate system which then transforms locations on the globe to a 

flat two-dimensional surface based on the defined datum (ESRI, 2008).  

 

North American Datum 1983 (NAD83) Universal Transverse Mercator (UTM) Zone 22N 

was the projection chosen for this analysis for several reasons. First, NAD83 is the geocentric 

datum that is most commonly used in North America (NRCan, 2016). Second, UTM is a 

projected coordinate system that covers zones of 6 degrees of longitude which minimizes the 

distortion of areas with a large north-south extent, such as Newfoundland. As well, NAD83 

UTM was chosen because it is the geo-referencing standard for resource-based mapping in 

Newfoundland and Labrador (Government of Newfoundland and Labrador, 2019). Specifically, 

NAD83 UTM Zone 22N was used because it is the zone that spans the majority of the island of 

Newfoundland. Using a consistent projection was essential to allow for the integration of 

datasets from different sources at common locations for analysis (ESRI, 2008; Malczewski, 

2004). Each of the following data sources were projected to NAD83 UTM Zone 22 in the initial 

stage of data preparation.  

 

4.2.2 Newfoundland Boundary File 

 

 The boundary file was created from a shapefile of economic zones throughout 

Newfoundland and Labrador. This occurred by first selecting all economic zones within the 

island of Newfoundland and extracting them to a new layer. Following this, economic zones in 

the new layer were merged to represent a boundary around the entire island of Newfoundland. 

This created a boundary layer for use when clipping rasters to the extent of the AOI during data 

preparation as can be seen in Figure 7. 
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Figure 7: Boundary Map for the AOI of Newfoundland 

4.2.3 Land Use 

 

 Both original land use rasters, one representing UTM zone 21 and the other UTM zone 

22, were mosaiced together, maintaining the original spatial resolution of 30-meters, to create a 

new raster representing the varying land uses over the entirety of Newfoundland. From here, the 

resulting output was reclassified so that those cells representing water, roads, cropland, and 

settlements were given a value of zero while all other cells were reassigned a value of 1.  

 

This layer does not undergo standardization but rather a binary reclassification scheme 

that effectively served to mask out areas that were completely unsuitable for lowbush blueberry 

farming, as identified by the decision maker through an examination of the peer-reviewed 

literature on V. Angustifolium. The logic behind this choice for reclassification is as follows: 

lowbush blueberries cannot grow in water bodies nor on roads; while lowbush blueberries can be 

found in urban environments in Newfoundland, the small size of stands and available land make 

these areas generally unsuitable to farming; lowbush blueberries would also not be found in 

cropland employed for other crops by nature of monocropping and managing specifically for the 

choice crop at the expense of other potential colonizers. The exclusion of these land uses ensures 

that the model does not accept waterbodies, roads, settlements, or pre-existing cropland as 
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acceptable for farming lowbush blueberries. Figure 8 shows the final land-use suitability map 

with the constrained land-uses indicated in grey. 

 

 

Figure 8: Land-use Constraint Map 

 

4.2.4 Protected Areas of Newfoundland 

 

 To create the final protected areas map layer used in this analysis, both related shapefiles, 

one representing provincial protected areas of Newfoundland and the other national parks of 

Newfoundland, were utilized. First, each of the original shapefiles were individually rasterized 

and prescribed a cell size of 30-meters. Following this, both raster outputs were mosaiced 

together to represent all protected areas, provincial and national, on the island of Newfoundland. 

Similar to the final land use layer, this layer was also used as a mask. As such, a binary 

classification scheme was again used. All cells representing protected areas were classified as 

unsuitable and given a value of 0. All remaining cells in this layer were reassigned a value of 1 

so as not to nullify appropriate cells in the final raster calculation. This ensured that the model 



   

 50 

does not accept protected areas as suitable for lowbush blueberry farming. Figure 9 shows the 

protected areas constraint map with those areas in grey representing constrained areas.  

 

 

Figure 9: Protected Areas Constraint Map 

 

4.2.5 Digital Elevation Model 

 

 The digital elevation model (DEM) for Newfoundland was created by mosaicking 

together all the CDEM NTS map sheets for Newfoundland into a single raster. While the DEM 

was not directly used in this analysis because, according to the literature, elevation in 

Newfoundland is not high enough to present a barrier to lowbush blueberry growth (Tirmenstein, 

1991). Rather, the DEM of Newfoundland was instead used to derive two layers for use in this 

analysis: slope and aspect. 

 

 Slope was derived from the DEM using the Slope tool with output measurement set to 

degrees. The resulting slope map was then reclassified in a series of steps as illustrated in Table 

4. First, slope degree values were grouped into slope classes based on the Canadian System of 

Soil Classification (Soil Classifications Working Group, 1998). Then, since flatter land is 

generally preferred for farming, classes were ranked on an ordinal favourability scale so that 
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gentle grades were favoured, and extreme slopes, classified as those above 24º based on the 

Canadian System of Soil Classification, were ruled out. Finally, the values given to each class 

according to the ordinal favourability scale were standardized on a scale from 1 to 0 using the 

Fuzzy Membership Linear tool. This tool was used because it allows the user to select the value 

to assign the maximum score of 1 and another to assign the minimum score of 0 while all the 

values in between are assigned a score between 1 and 0 based on a linear function. The final 

slope output layer from this process illustrated the land use suitability for lowbush blueberry 

farming based only on slope factors and can be seen in Figure 10.  

 

Table 4: Slope Classification 

Objective 
Slope Degree Class 

Groupings 

Ordinal 

Favourability Scale 

Standardized 

Scale 

Favour 

gentle grade 

Level (0º) 7 1 

Nearly Level (0.3º – 1.1º) 6 0.86 

Very Gentle Slopes (1.1º – 3º) 5 0.71 

Gentle Slopes (3º – 5º) 4 0.57 

Moderate Slopes (5º – 8.5º) 3 0.43 

Strong Slopes (8.5º – 16.5º) 2 0.29 

Very Strong Slopes (16.5º – 24º) 1 0.14 

Extreme Slopes (24º – 35º) 0 0 

Steep Slopes (35º – 45º) 0 0 
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Figure 10: Slope Suitability Map. Areas in green indicate high suitability, and transversely low 

slopes, while areas in purple indicate low suitability, and high slopes. 

 

Aspect was also derived from the DEM through the use of the Aspect tool. The value 

outputted in each cell represented the compass direction that the cell’s slope faces as measured 

clockwise in degrees on a compass with 0º and 360º both representing north to complete the 

circle. The Aspect tool automatically classified output cells’ degree values into groupings that 

represented each of the eight cardinal directions. Each grouping spanned 45º and was located 

along the compass so that the midpoint of each group is the degree value associated with the 

represented direction. For example, on a compass South has a degree value of 180º. Resultingly, 

values between 157.5º and 202.5º were classified as South facing. The initial classification 

computed by the Aspect tool can be seen in the second column of Table 5. 

 

After the aspect layer was computed, it was reclassified based on an ordinal favourability 

scale that favoured aspects that received the most sunlight since one commonly cited limitation 

to lowbush blueberry production is light availability (Gibson, 2011; Reich et al., 2018). The 

ordinal favourability scale can be viewed in the third column of Table 5. Flat surfaces were 

ranked as most favourable because they have the potential to receive sunlight all day. Southern 

aspects were ranked as the next favourable because, in the northern hemisphere, south facing 
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aspects receive the greatest amount of sunlight of all aspects. Southwest aspects followed next on 

the favourability scale because they receive sun during the afternoon which is typically stronger 

relative to weaker morning light characteristic of east facing aspects. This logic follows in the 

ranking of the west, east, northwest, northeast, then north aspects. Following this, the ordinal 

favourability scale was reclassified on the standard scale again using the Fuzzy Logic Linear tool 

with a favourability ranking of 9 set as the maximum and 0 as the minimum. Figure 11 shows the 

suitability map based on aspect. 

Table 5: Aspect Reclassification 

Objective Aspect Degree Groupings 
Ordinal Favourability 

Scale 

Standardized 

Scale 

Favour aspect 

that receives 

more sun 

Flat (-1) 9 1 

South (157.5º – 202.5º) 8 0.88 

Southwest (202.5º – 247.5º) 7 0.77 

Southeast (112.5º - 157.5º) 6 0.66 

West (247.5º - 292.5º) 5 0.55 

East (67.5º - 112.5º) 4 0.44 

Northwest (292.5º - 337.5º) 3 0.33 

Northeast (22.5º - 67.5º) 2 0.22 

North (0º - 22.5º; 337.5º -360º) 1 0.11 

 

Figure 11: Aspect Suitability Map 
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4.2.6 Percent Crown Closure  

 

Each original cell value in this layer represented the percent crown closure determined to 

be present in that cell. Resultingly, the original cell values ranged from 0 to 100 percent. The 

Fuzzy Membership tool was used for this reclassification because it gives more customization 

options than the Reclass by Function tool while also rescaling the classification to the standard 

range of 0 to 1 that has been used throughout this analysis. Specifically, the Fuzzy Membership 

Linear operation was used. Literature on the habitat preferences of wild lowbush blueberries 

indicated that fruit development was severely reduced with a shade cover of 50 percent or higher 

(Gibson, 2011). Since crown closure is not a direct indication of shade cover, a bit of leniency 

was given when reclassifying for percent crown closure suitability. For this reason, 60 percent 

crown closure was determined as the minimum score for the linear function for which any higher 

values would be reassigned a value of 0. The maximum score, 1, was given to cells with 0 

percent crown closure. All values in between were then reclassified based on a linear function 

with these end points. The resulting output, as seen in Figure 12, demonstrates the suitability for 

lowbush blueberry farming solely based on a preference for low percent crown closure.  

 

 

Figure 12: Crown Closure Suitability Map 
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4.2.7 Soil Landscapes of Canada  

 

Two different versions of the Soil Landscapes of Canada (SLC) were used in this 

analysis: the Gridded Soil Landscapes of Canada and the Soils of Canada derived. The Gridded 

Soil Landscapes of Canada introduced the criterion of soil pH to this analysis while the Soils of 

Canada derived shapefile allowed for the integration of soil order as a criterion. Each of these 

two data layers went through a different combination of data preparation processes.  

 

Since the Gridded Soil Landscapes of Canada data layer contained data values for the 

entire nation, it was first clipped down to the size of Newfoundland using the Clip tool with the 

Newfoundland boundary file set as the clipping extent. From here, the attribute field pH_V5 was 

reclassified based on the ideal pH ranges for growth of lowbush blueberries. The V5 component 

of the field name referred to a soil measurement taken at a depth of 5 cm. This was chosen as the 

most suitable depth based on literature suggesting that soil acidity should be tested at shallower 

depths from 0 to 5 centimeters because acidification near the soil surface is stronger and 

sampling at deeper depths can dilute the pH reading (Reever & Liebig, 2016). Based on 

literature, a pH range of 4.2 and 5.2 was determined to be of optimal acidity for lowbush 

blueberries while a pH range between 2.6 and 4.2 or 5.2 and 6.6, while still acceptable, presented 

less suitable conditions for growth (Tirmenstein, 1991). As such, these ranges were reclassified 

on an ordinal favourability scale based on these preferences and then standardized on a scale of 0 

to 1 using the Divide tool. This classification scheme can be seen in Table 6. The resulting output 

data layer demonstrates suitability for lowbush blueberry growth based only on soil pH criteria 

and is shown in Figure 13.  

Table 6: Soil pH Classification 

Objective Initial Values Ordinal Favourability Scale 
Standardized 

Scale 

Favour acidic soils 

0 – 2.8 pH 0 0 

2.6 – 4.2 pH 1 0.5 

4.2 – 5.2 pH 2 1 

5.2 – 6.6 pH 1 0.5 

6.6 – 8.2 pH 0 0 
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Figure 13: Soil pH Suitability Map 

  

The other version of Soil Landscapes of Canada (SLC), Soils of Canada derived, 

similarly represented the entirety of Canada. As such, only those attributes within the spatial 

extent of Newfoundland were selected using the Select by Polygon tool. This selection was then 

exported as a separate shapefile that represented the soil attributes of all polygons within 

Newfoundland.  

 

Since many soil characteristics were represented in this new layer, further processing 

occurred to isolate the soil order attribute field. First, the soil orders of Newfoundland were 

identified from the new layer’s attribute table as: podzolic, brunisolic, organic, gleysolic, and 

unclassified. Then, each of these soil orders were separately extracted using the Select by 

Attributes tool resulting in five new shapefiles that contained simplified attribute tables 

representing soil order. These shapefiles were then merged to create one cohesive shapefile that 

represented soil orders within Newfoundland.  

 

The resulting shapefile of soil orders was then rasterized based on the soil order field and 

reclassified. Lowbush blueberries prefer well-draining podzolic type soils (Barker, 1997; 

Yarborough, 2012). During reclassification, both podzolic and brunisolic soil orders, with 

brunisolic soils presenting as an evolutionarily earlier stage of podzols (Canadian Society of Soil 
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Science, 2020), were ranked highest on the ordinal favourability scale. The remaining soil order 

types, gleysolic, organic, and unclassified, were ranked as unfavourable due to their 

characteristics. Both gleysolic and organic soils regularly undergo periods of water saturation 

(Canadian Society of Soil Science, 2020) and are not sufficiently well-draining for lowbush 

blueberries. Unclassified soils, though, presented a challenge during classification since their 

characteristics were unknown. Resultingly, effectively ranking them on an ordinal favourability 

scale seemed insufficient. Though, classifying them as null was not an effective response as then 

they may rule out regions that are potentially suitable based on other criteria. As such, it was 

decided to rank them also as unsuitable. Since the ordinal favourability scale was already on the 

standardized scale, no further processing was required for this layer as can be seen in Table 7. 

The final reclassified layer represented suitability based on soil order as demonstrated in Figure 

14.  

Table 7: Soil Order Classification 

Objective Initial Values Ordinal Favourability Scale Standardized Scale 

Favour well-draining 

Podzolic type 

Podzolic 1 1 

Brunisolic 1 1 

Gleysolic 0 0 

Organic 0 0 

Unclassified 0 0 

 

 

Figure 14: Soil Order Suitability Map 
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4.2.8 Remoteness Index Classifications 

 

 The Remoteness Index Classifications was a shapefile published in 2014 by Open Data 

Newfoundland and Labrador Distance. According to metadata, this shapefile was created using 

service regions along with population information to determine service accessibility throughout 

the province through a geographical approach that used statistical procedures to identify 

significant variables. Then, resulting data were classified into six different groups ranging from 

extremely remote to highly accessible. In this analysis, the remoteness index was used as a proxy 

for market connectivity.  

 

The remoteness index classification data layer was originally a shapefile that first had to 

be rasterized for integration into this analysis. The Polygon to Raster tool was used for this 

transformation based on the remoteness attribute field. Cell size was selected to match the 

minimum cell size among all of the data layers in the analysis, 20 meters. From here, the 

resulting remoteness raster was reclassified on an ordinal favourability scale that gave the 

highest favourability score to those areas that were least remote and a low score to those that 

were most remote as illustrated in Table 8. The final remoteness data layer represented suitability 

for lowbush blueberry farming based on the criterion of remoteness and is shown from Figure 

15.  

Table 8: Remoteness Index Classification 

Objective Initial Classification 
Ordinal Favourability 

Scale 
Standardized Scale 

Favour Least 

Remote Areas 

Highly Accessible 5 1 

Accessible 4 0.8 

Somewhat Accessible 3 0.6 

Moderately Remote 2 0.4 

Remote 1 0.2 

Extremely Remote  0 0 
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Figure 15: Remoteness Suitability Map 

4.2.9 Growing Season Days 

 

 Growing season days (GSD) had a Canada wide spatial extent and was subsequently 

clipped to the extent of the Newfoundland boundary file. Once the size of the data layer was 

reduced, allowing for a better understanding of the spatial variability in GSD in Newfoundland, 

reclassification proceeded. 

 

The GSD data layer was used as a proxy for growing degree days (GDD) that could not 

be procured for use in this project since GSD and GDD data presented trends that were spatially 

comparable. Literature identified 1200 GDD as significant for optimum lowbush blueberry 

production (Gibson, 2011). The transition between 1200 GDD to areas that had less than 1200 

GDD annually was located around the southern part of Newfoundland’s northern peninsula. 

Subsequently, the GSD in the same region were identified and chosen for use in the classification 

scheme.  

 

The Fuzzy Membership Linear tool was used for the reclassification of this layer. The 

minimum was set to 190, the GSD value located in the same area as the less than 1200 GDD 

transition, and the maximum was set to 215, the highest GSD value in the extent of 

Newfoundland. This means that any value less than 190 was reclassified as 0 and the values 
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between 190 and 215 were standardized on a scale from 0 to 1 based on a linear function. The 

final GSD layer represented suitability for lowbush blueberry farming based on growing season 

days as illustrated in Figure 16. 

 

Figure 16: Growing Season Days Suitability Map 

 

4.3 Combining Categorically Similar Criteria Layers  

 

Following data preparation and standardization, criteria were ready for combination in a 

weighted sum analysis. In preparation for this final analysis, similar layers representing 

categorically similar criteria were combined and a sensitivity analysis was conducted. The below 

layers were combined: 

 

• Soil order and Soil pH: Determination of soil order involved the variable of soil acidity 

and thus having a layer for both soil order and soil pH could have led to redundancies. 

However, the soil pH layer offered greater spatial resolution and precise pH values which 

made it more useful in the analysis. To help alleviate redundancy, these layers were 

separately combined based on their categorically similar criteria before the final weighted 

sum analysis occurred through a Fuzzy Logic AND Overlay operation. The AND 

operation returns the minimum value of overlaid factors in each cell (ESRI, 2016). Fuzzy 



   

 61 

overlay was chosen because rather than considering both variables in the final output, it 

used only the most limiting variable in each specific cell to be chosen as the output value. 

Since these two layers contain attributes that categorically overlap, this method served to 

reduce bias otherwise produced through a sort of double counting. In this case, the value 

from the standardized scores of soil order or soil pH that is the smallest in each cell was 

retained as the final ranking of soil suitability for input into the final weighted sum 

operation.  This new layer can be seen in Figure 17. 

 

Figure 17: Soil Suitability Map showing combined layers of Soil pH and Soil Order 

 

• Percent canopy closure and aspect layer: Both percent canopy closure and aspect were 

related to availability of sunlight. Yet, if percent canopy closure were high (unsuitable) 

while aspect was highly suitable, aspect would likely not matter because the sunlight 

would not sufficiently reach the low growing blueberry plants. Crown closure was 

determined to be slightly more important than aspect since percent crown closure could 

severely limit light availability for low growing plants regardless of the aspect. As such, a 

Weighted Sum operation combined the two layers with the weights adjusted slightly away 

from a fifty-fifty split; the aspect layer was assigned a weight of 0.4 and the percent 

crown closure layer a 0.6. The resulting layer, as shown in Figure 18, showed suitability 

for lowbush blueberry farming based on preference for areas with greater light 

availability.  
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Figure 18: Light Availability Suitability Map 

 

4.4 Sensitivity Test and Weighted Sum Analysis 

 

Prior to the weighted sum analysis, a sensitivity analysis was performed in order to 

understand the influence of weights (weighted sum) on the final outcome. This step arised in 

response to uncertainty regarding the assignment of criteria weights in suitability analyses (Al-

Mashreki et al., 2011). A sensitivity analysis requires that all input criteria layers be assigned 

equal weights and assumes equal importance among variables. As such, a weighted sum 

sensitivity analysis with all criteria of equal weights was performed by using the Raster 

Calculator to multiply the constraint maps by the output of the weighted sum to illustrate 

unsuitable areas. This culminated in a final sensitivity analysis output as shown in Figure 19 that 

serves as a baseline for understanding the influence of weighting in the GIS-MCE. The results of 

the sensitivity test will be further examined in Section 6.1.   
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Figure 19: Sensitivity Test of Suitability Analysis 

  

After the sensitivity analysis was performed, the weighted sum analysis proceeded. This was 

conducted by assigning different relative weights to criteria rasters to give them varying 

prominences in final calculations. AHP was used to determine the weight of influence of criteria 

based on their relative importance (Zolekar & Bhagat, 2015). This entailed using ‘expert 

opinion’ to rank each criterion and pairwise comparisons to determine the final weight to be 

applied to each criterion layer. A web-based program that used AHP and pairwise comparisons 

to determine the weighting of criteria in multi criteria decision making called 123 AHP was used 

to compute weights (123AHP, 2018). This program allows one to compare two criteria at a time 

according to relative importance using a pairwise matrix developed by Saaty (1980). An index of 

values from 1 to 9 are used with 1 denoting equal importance among the two criteria and 9 

showing greatest importance of one criterion over another (the criteria of lesser importance 

would have the inverse value of 1/9). Definition and description of the relative importance values 

used in the pairwise comparison can be seen in Table 9. Specific to this analysis, these 

comparisons were organized into a pairwise comparison matrix such as can be seen in Table 10.  

 



   

 64 

Table 9: Fundamental Scale of Pairwise Matrix (Saaty, 1980) 

Relative 

Importance 
Definition Description 

1 Equally preferred Two activities contribute equally to the objective 

3 
Moderately 

Preferred 

Experience and judgement slightly favour one activity over 

another 

5 
Strongly 

Preferred 

Experience and judgement strongly favour one activity 

over another 

7 
Very Strongly 

Preferred 

One criterion is favoured very strongly over another; its 

dominance demonstrated in practice 

9 
Absolutely 

Preferred 

Evidence favouring one criterion over another is of the 

highest possible affirmation 

2, 4, 6, 8 Adjacent When compromise is needed between two 

 

 

Table 10: Pairwise Comparison Matrix for this Suitability Analysis 

Criteria 

Preferences 

Light 

Availability 

Growing 

Season Days 
Soil Slope Remoteness 

Light 

Availability 
1 2 2 2 3 

Growing 

Season Days 
1/2 1 1 2 3 

Soil 1/2 1 1 2 3 

Slope 1/2 1/2 1/2 1 2 

Remoteness 1/3 1/3 1/3 1/2 1 

 

 

To obtain the final weights for each criterion, a normalized pairwise comparison matrix 

was formulated. To do this, each value in the matrix was divided by the sum of the column that it 

belonged to. Then, the average of each row represented the weighting for the associated 

criterion. The final calculated weights were as follows: Light Availability had a weight of 0.34, 

Growing Season Days had a weight of 0.22, Soil had a weight of 0.22, Slope had a weight of 

0.14, and Remoteness had a weight of 0.08. An overview of the final criteria layers and 

associated weights and sub-criteria can be seen in Table 11. Finally, these weights were applied 

to their associated criterion spatial data layer in the Weighted Sum operation to determine areas 

of low suitability to high suitability for the development of commercial lowbush blueberry farms. 

Figure 20 displays the results of the weighted sum analysis. 
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Table 11: Weights of the 5 final criteria layers as well as the sub-criteria that were combined to 

create the final criteria layers. 

Criteria Weight Sub-Criteria Weight 

Light Availability 0.34 
Canopy Closure 0.60 

Aspect 0.40 

Growing Season Days 0.22 -i - 

Soil 0.22 

Soil pH Using Fuzzy AND overlay which 

maintains minimum value of overlaid 

criteria 
Soil Order 

Slope 0.14 - - 

Remoteness 0.08 - - 

i Spaces with dashes (-) indicate that there were no sub-criteria used in the creation of the final 

criteria layer in this evaluation 

 

 

Figure 20: Weighted Sum Analysis Results 
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4.5 Constrained Area Masking Operation 

 

After the weighted sum analysis, a mask function was applied to remove constrained 

areas that were included in the sensitivity and weighted sum analyses. Water bodies, settlements, 

roads, pre-existing croplands, and protected areas were removed as unsuitable locations for the 

establishment of lowbush blueberry farming. These features were identified in the protected 

areas data layer and the land use data layer. These layers were combined as a constraint mask, as 

seen in Figure 21, rather than used as inputs in the weighted sum analysis.  

 

 

Figure 21: Final Constrained Areas Map (Mask) 

 

For the mask layer to accurately function to eliminate unsuitable areas, Raster Calculator 

multiplication was used. Unsuitable areas were assigned a value of zero and suitable areas were 

assigned a value of 1. Therefore, when multiplied by the final weighted sum output layer, those 

areas that were unsuitable were reassigned a value of 0 while those that were suitable retained 

their value from the weighted sum analysis. The results of this final operation will be discussed 

in Chapter 6: Findings of GIS-Based Suitability Analysis.  
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Chapter 5: Method II - Semi-Structured Interviews 

 

The second method applied in this mixed-methods case-study approach was qualitative 

semi-structured interviewing. Methods do not necessarily need to contribute equally to the 

analysis; one can play a more supportive role to the primary method (Prokopy, 2011). Such is 

this case in this research project where the use of geospatial analysis supports interview findings 

to corroborate potential areas for expansion of the wild blueberry industry. The previous chapter, 

Chapter 4, described the methodology of a land-use suitability analysis in a GIS environment. 

This chapter will proceed to describe the qualitative aspect of this project by outlining the 

methodology of semi-structured interviews utilized in the collection and analysis of interview 

data. As well, it describes the ethical considerations made during the interview process as well as 

the limitations to this approach. 

 

5.1 Data Collection 

 

To achieve my objectives of (2) understanding the cultural values surrounding wild 

blueberries in Newfoundland and (3) understanding the perceived barriers and possibilities 

surrounding wild lowbush blueberry farming, I used interviews as my method of data collection. 

In-depth interviews are beneficial at describing and interpreting human dimensions of agriculture 

(Prokopy, 2011). As well, interviews are commonly used in case study approaches (Lune & 

Berg, 2017). Interviewing involves the formation of a conversational relationship between the 

interviewer and the participant to “exchange thoughts and ideas and co-participate in the 

researcher’s inquiries” (Lune & Berg, 2017, p.57) with the goal of eliciting information, 

perspectives, and opinions from the participant (Dunn, 2005; McDowell, 2009). This narrative-

based approach is well suited to exploring the perspectives of participants on a phenomenon 

(Lune & Berg, 2017; McDowell, 2009). 

 

There are a variety of modes to perform in-depth qualitative interviews; this research 

specifically employed semi-structured interviews. Semi-structured interviews utilize a set of 

predetermined questions or topics for guidance but permit the interviewer to digress (Lune & 

Berg, 2017). This introduces flexibility into the interview process, giving the researcher the 

freedom to ask questions in varying order and format and to expand on topics that cater to the 

participant’s knowledge and emergent themes (Lune & Berg, 2017). This ensures that key 

research questions are addressed while also granting participants the opportunity to offer new 

perspectives on the study topic and to note their lived experiences (Chan & Satterfield, 2018; 

Dunn, 2005; Galletta, 2013; Lune & Berg, 2017).  

 

This research project employed a purposive sampling strategy at the participant level to 

determine appropriate participants to interview. Purposive sampling is a non-probability sample 

in which the researcher selects an individual to participate who can “purposefully inform an 
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understanding of the research problem” (Creswell, 2013, p.156). Participants are chosen based 

on their knowledge of, and/or their experience with, the focus of the research problem which 

allows for in-depth exploration that incorporates varying perspectives (Robinson, 2014). Though, 

this method of sampling is highly based on the researcher’s expertise and knowledge of the 

population being explored (Lune & Berg, 2017) and is inevitably influenced by the researcher’s 

prejudices (Rice, 2010). As a novice researcher, lack of experience can make this type of 

sampling more difficult since I am new to the subject and may not know what characteristics to 

purposively pursue in a participant. While purposive sampling creates bias, sometimes this bias 

is necessary because only particular individuals possess sufficient knowledge on a subject to 

engage in meaningful in-depth interviews. It is suited to the interview methodology since the aim 

of an interview is “not to be representative but to comprehend how people experience and make 

sense of their lives” (Longhurst, 2010, p.108). As well, this sampling method is often 

implemented in case study approaches since it engages with depth and detailed understanding 

over breadth and generalizable coverage (McDowell, 2009).  

 

It is important to disclose the selection criteria that I used when determining potential 

participants in order to maintain the validity of purposive sampling techniques (Robinson, 2014). 

Since this study aimed to understand the barriers and opportunities that surround the wild 

lowbush blueberry industry in Newfoundland and the cultural values associated with these 

berries, the interview questions engaged with content that required that informants have 

information and experience in the topic area. Selection criteria targeted stakeholders in 

Newfoundland’s wild blueberry industry and included those who: (1) identified either as a 

picker, grower, agricultural researcher, or agricultural extension agent involved with wild 

lowbush blueberries, and (2) who engaged with these roles on the island of Newfoundland. With 

these criteria in mind, participants were selected through a search of various web resources. One 

such resource used was the 2019 Newfoundland Farm Guide website. A query was performed 

using the word ‘berries’, identifying 38 farms that were subsequently sent an information letter 

about the study through their publicly available business email. Since the quantity of farms 

classified as having products under the title of ‘berries’ is evidently larger than the number of 

blueberry farms, inclusion criteria in the information letter was clear that only blueberry growers 

should respond. The Government of Newfoundland and Labrador Fisheries, Forestry and 

Agriculture department website as well as the Agriculture and Agri-Foods Canada website were 

both used to find and contact industry professionals knowledgeable about lowbush blueberries in 

Newfoundland. The profiles of research professionals on these sites were assessed according to 

the selection criteria and emails were sent to those who fit the criteria; this totaled 17 people. As 

well, the Newfoundland Federation of Agriculture website provided the organization’s email 

which allowed me to pass on my information letter with instructions to disseminate it among 

interested individuals in the association. This reflects the use of another sampling technique 

referred to as snowballing where initial participants recruit others to participate in the study 

(Clifford, French, & Valentine, 2010). I also contacted the Harris Centre of Memorial University, 



   

 69 

an organization which possesses an overarching mandate of connecting groups and individuals 

with research resources in Newfoundland, to ask that they share the project’s information letter 

through their networks to recruit more individuals through the ‘snowballing’ method.  

 

Table 12: Interview Sample Distribution 

Participant Group Number of Participants 

Casual pickers 14 

Growers 4 

Industry Professionals 5 

 

 

These sampling techniques allowed me to connect with various actors throughout 

Newfoundland’s wild lowbush blueberry industry to explore a wide range of perceptions. The 

sample population is briefly summarized in Table 12. In total, 24 people were interviewed: 5 

were industry professionals involved with agricultural research and extension, 4 were growers, 

14 were casual pickers, 1 was involved in value-added production, and 1 did not adequately fit 

the criteria and was resultingly removed from the study. While it may seem that there is a lack of 

grower participants, it is important to recall that in 2016 the census reported only 14 blueberry 

farms in Newfoundland and a multi-year downward trajectory in growth (see Section 2.4.2 

Industry Profile). Since 2016, it is unknown to me how many blueberry farms remain in the 

province with no unifying association or specific categorization in the Newfoundland farm guide 

though one of the participants indicated it was as low as 7 (personal communication). As well, 

the low number of grower participants was supplemented by participants who were involved 

with agricultural research and extension in the province and similarly possess knowledge of how 

the blueberry industry operates as well as issues experienced by growers.  

 

To carry out the semi-structured interviews, I designed an interview guide that outlined 

key topics to discuss while leaving room open for participants to share their own stories. This 

ensured that key themes were discussed across all interviews (Lune & Berg, 2017). As well, it 

gave me a sense of order when drawing questions and served as a source of continual reflection, 

purpose, and clarity throughout the course of data collection (David & Sutton, 2011).  

 

As suggested by Lune & Berg (2017), the interview wording is adapted to the context of 

the interview as is partially reflected in the interview guide and partially enacted during the 

interview process. In the interview guide, the line of questioning outlined diverged depending on 

the category the participant fell into. Broadly, in order to get a variety of perspectives on the 

industry as well as to understand associated cultural values, all participants were, in some shape 

or form, involved with wild lowbush blueberries in Newfoundland. The initial interview guide 

can be seen in Appendix A with a slightly different line of questioning and wording depending 

on the category the participant falls into. As is inherent in semi-structured interviewing, these 
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categories were flexible, recognizing that participants can identify with multiple categories. 

Furthermore, to limit the assumptions made by me when determining which category of 

questioning to pursue, participants were asked how they interacted with wild blueberries (ie. 

farming, picking, researching) at the beginning of the interview to select the category they 

identified with.  

 

Furthermore, David & Sutton (2011) recommend that the researcher evolve their 

questioning as the study progresses. This project initially began as an exploration of the potential 

impacts of climate change on wild lowbush blueberries in Newfoundland. Though, throughout 

the interviews, the focus and questioning shifted towards an examination of the potential 

opportunities and constraints to the lowbush blueberry industry in Newfoundland. Initially, I 

engaged participants with questions on how climate might influence lowbush blueberries in 

Newfoundland but found that responses were generally speculative, and that conversation tended 

to turn towards other preexisting constraints involved in the industry. While I continued to ask a 

few questions around climate and blueberries, allowing participants to engage with this topic if 

they so desired, focus veered away from climate to other components of the industry as well as 

sociocultural values. As such, interview questions followed this theme.  

 

 In turn, climate change was a theme that played much more of a minor role than initially 

intended as questioning solidified instead around the overarching themes of barriers, potential, 

and cultural value. This is consistent with the process of exploring key patterns and emergent 

themes during interviewing (Young et al., 2018). Thus, the interview guide acted as a starting 

point but evolved and was continually informed by the interview process. 

 

Interviewing took place in-person during the fall of 2019 and over the phone during the 

winter of 2019 and spring of 2020. Beginning the interview process with in-person interviews 

helped me, as a novice researcher, by allowing me to pick up on non-verbal cues and more easily 

develop rapport. As well, in-person interviewing granted me the invaluable opportunity to visit 

Newfoundland and experience for myself the culture that exists around berries, allowing me to 

immerse myself in the environment and providing me with an important contextual perspective 

that shaped my understanding. While in-person interviews are the dominant method of 

conducting qualitative interviews, telephone interviews are also an effective means for 

interviewing particularly in situations where participants are in geographically dispersed 

locations (Lune & Berg, 2017). After my three-week stay in Newfoundland concluded, I began 

interviewing participants over the phone from Guelph. Before commencing the interviews, 

participants were, either electronically or physically, given an information letter and consent 

form. Interviews lasted between 30 minutes and an hour and all but two were recorded using an 

audio recorder. Participants were allowed to choose whether or not to be audio recorded and the 

two who opted out were recorded via written notes during the interview. I preferred using an 

audio recorder as it allowed me to focus directly on the interview content, to take notes on key 
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themes that arose in the interview, and to be present in a conversational manner (Longhurst, 

2010). Interviews were then downloaded to a password protected folder on my personal 

computer – each file titled with a participant number (ex. Participant 1 was coded as P1) – and 

deleted from the audio recorder. The participant number was then linked to a name and contact 

information in a separate excel sheet encrypted with a password that acted as an index to the 

interview responses during analysis.  

 

5.2 Data Analysis 

 

It is important to acknowledge that the interpretive and reflexive nature of interviews 

means that analysis is ongoing throughout the process (Lune & Berg, 2017). Though, for the 

purpose of explaining methods, having separate sections for data collection and data analysis 

allows for clearer organization and logical flow.  

 

After interviews were completed, organized, and stored, transcription began. All 

interviews were transcribed into digital documents using Express Scribe and then uploaded to a 

qualitative analysis software called Nvivo. Transcripts were cleaned up and common speech 

filler words such as ‘ums’ and ‘you knows’ as well as long pauses were removed. Once in 

Nvivo, all interview documents and associated observational notes highlighting early insights 

were read over once so that I could refamiliarize myself with initial patterns and themes. 

Following this, the coding stage of analysis formally began.    

 

Coding allows a researcher to categorize and transform raw data into a manageable form 

based on similarities in meaning (Cope, 2010; Lune & Berg, 2017; Stuckey, 2015). It is 

important to describe how these categories are formed. For this interview project, I pursued a 

content analysis. Content analysis is a method of analyzing written, verbal, or visual 

communication that makes systematic inferences on the meaning of the qualitative data produced 

(Elo & Kyngas, 2007; Lune & Berg, 2017; Schreier, 2014). It entails “a careful, detailed, 

systematic examination and interpretation of a particular body of material in an effort to identify 

patterns, themes, assumptions, and meanings (Lune & Berg, 2017, p. 172). Content analysis 

reduces the amount of data, abstracting from the specifics and focusing on selected aspects of 

meaning (Schreier, 2014). In this way, content analysis provides a condensed, broad description 

of a phenomenon (Elo & Kyngas, 2007).  

 

Content analysis can occur using either a deductive or inductive approach (Elo & 

Kyngas, 2007) or even both (Lune & Berg, 2017). Lune & Berg (2017) recommend relying more 

heavily on an inductive approach when the research aims to accurately and forthrightly present 

the perceptions of others. Acknowledging that bias is an inextricable part of research, I went into 

the data collection and analysis process with several themes in mind from the literature, as is 

reflective of a deductive approach. Though, themes were generally derived inductively from the 
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data during the interviewing and coding processes. Understanding my biases towards the 

sociocultural values of gathering activities, I actively avoided asking leading questions that could 

lead me to uncover themes I was predisposed to want to find. Rather than going into interviews 

with set themes I hoped to corroborate, I consciously avoided having these expectations and did 

my best to conduct and analyze each interview with a fresh set of eyes and to leave behind my 

preconceived notions 

 

In a content analysis, coding can be divided into two levels: manifest and latent analysis. 

In this case, “manifest analysis describes the visible content (text), while latent analysis seeks to 

discern its meaning (subtext)” (Lune & Berg, 2017, p.176). These coding levels can be similarly 

described as descriptive and analytic (Cope, 2010). Descriptive (manifest) coding involved using 

in vivo codes which are codes as they appear in texts (Cope, 2010). This is followed by second 

level analytical (latent) coding which is founded on the reflection and interpretation of 

descriptive codes in the context of the literature reviewed (Cope, 2010). This is the coding 

process I followed in my analysis.  

 

 To achieve my first objective, I coded inductively for themes related to cultural use and 

value; some of those that emerged included ‘heritage’, ‘tradition’, and ‘local’.  To achieve my 

second objective, I coded inductively for themes concerning perceived barriers and opportunities 

to expanding Newfoundland’s wild blueberry industry. Generally, these themes were categorized 

based on whether they demonstrated a reason why the industry was constrained (barrier) or a 

potential way that the industry could be strengthened (opportunity).  

 

5.3 Ethical Considerations 

 

Ethics are integral to research design and ethical considerations occur at every step of the 

data gathering and data analysis processes (Hay, 2010). At the research design stage of this 

project, a research proposal was first presented to members of the Geography, Environment, and 

Geomatics Department at the University of Guelph for preliminary approval before undergoing 

thorough review by the University of Guelph Research Ethics Board (REB). Alongside an 

application to the REB, I completed the ‘Tri-Council Policy Statement: Ethical Conduct for 

Research Involving Humans – Course on Research Ethics’ training. As well, I completed an 

application and received a Parks Canada Agency (PCA) Research and Collection Permit in order 

to also collect interview data in Terra Nova National Park. This research was in part supported 

by Terra Nova National Park who gave me a wonderful place to stay as a home base for the 

majority of the research trip and who helped connect me to several early research participants. 

Upon receiving approval of my REB application and PCA Research and Collection Permit, I 

began recruiting participants through use of a pre-approved recruitment letter and consent form 

that insured that respondents only participated after providing their free, informed, prior consent 

and informed them of any potential risks of the study with respect to privacy. Throughout data 
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gathering and analysis, participant information was kept confidential and interview recordings 

were immediately erased from recording devices after being secured on my personal computer 

under encrypted and password protected measures. During data analysis and writing, I was 

particularly cognizant of my role in interpretating and creating meaning from participant 

responses and aware of my obligation to accurately represent interview narratives to the best of 

my ability.    

 

Furthermore, it is ethically important that I consider and reflect on my positionality as a 

researcher and how this shaped the research process (Smith, 2010). In qualitative research, the 

researcher takes on the role of data collection instrument and in so doing brings along their own 

beliefs, politics, and socio-cultural background to the research process (Bourke, 2014). Prior to 

conducting this research, I had begun graduate studies due to a keen interest in exploring the 

socio-cultural values that surround foods, gathering activities, and agricultural systems. This was 

also fostered by my childhood growing up in a rural community where farming was common and 

going out into the back forest to cut firewood for the winter was a standard weekend activity. 

Gathering was not an activity I had consistently participated in, but I suppose I have romantic 

ideas of how it might feel similar to memories from my youth that I cherish. Reflecting on this, I 

am likely predisposed to positively consider socio-cultural values involved in land-based 

activities. Evidently, I cannot be objective as my own socio-cultural context has shaped me as a 

researcher as is reflected by my very interest in this topic. This does not discredit my work but 

rather acknowledges the social construction of knowledge (Lune & Berg, 2017) and 

demonstrates how my observations and interpretations emerge from my own engagement with 

the social world resulting in the co-construction of interview accounts (Atkinson, 2006). 

 

As well, my positionality as a researcher influenced my interactions with participants in 

the field. As a white female investigating socio-cultural values surrounding berries in a 

predominantly white society, I was privileged many interviews with other females who were 

comfortable engaging with me on the topic even in intimate places like their own homes. 

Engaging with males on this topic was a bit more difficult which may have been a result of my 

gender. This may have been contributable to my own sense of (in)security as a young female 

researcher conducting interviews in an unfamiliar setting, alone. This in turn may have 

influenced my ability to recruit blueberry growers who were predominantly male. Overall, I was 

often regarded as an outsider as indicated by numerous questions wondering why I had come to 

Newfoundland to discuss berries. Rather than acting as a barrier to conversation, this tended to 

elicit excitement in interview participants as they were validated by my interest in their berries. 

As a result, participants tended to be quite friendly and talkative which made for in-depth 

interview responses. Thus, my positionality influenced my interactions with both participants 

and potential study recruits in ways that inevitably impacted the process of this research.   
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Chapter 6: Findings of GIS-Based Suitability Analysis 

 

 This chapter presents the findings of the GIS-based suitability analysis in several 

sections. First, it overviews the purpose of performing a sensitivity analysis by contrasting it 

against the weighted sum map in a difference of analysis map. The difference of analysis map 

was created by subtracting the weighted sum map from the sensitivity analysis map in order to 

see how the weighted sum map was influenced by criteria weights. This map helps highlight 

limiting criteria to commercialization of blueberry farming.  Second, this chapter describes how 

suitability classes were categorized. Third, this chapter reveals the results of the final suitability 

analysis, providing an overall indication of suitability for commercialized lowbush blueberry 

farming. Finally, this chapter details the limitations of the GIS-based suitability approach. 

 

6.1 Sensitivity Analysis vs. Weighted Sum  

 

A comparison of the results of the sensitivity analysis and the weighted sum analysis 

illustrates how the application of weights to the criteria layers influences the final weighted sum 

outcome. By subtracting the weighted sum from the sensitivity analysis in Raster Calculator, a 

map demonstrating the spatial differences between the sensitivity and weighted sum analyses is 

created as illustrated in Figure 22. Areas identified as presenting negative differences, denoted 

by the colour purple, indicate that suitability scores in those areas are higher in the weighted sum 

analysis than in the sensitivity analysis. Application of weights has increased the suitability of 

these areas. Inversely, areas identified as having positive differences, indicated by the colour 

green, indicate that suitability scores in those areas are lower in the weighted sum analysis than 

in the sensitivity analysis. Application of weights has increased the suitability of these areas. 

Those areas that have remained the same in both analyses are neutral and the result of the 

constraint mask.  From this, high level differences can be highlighted. For example, application 

of weights to criteria layers increased the suitability along the south coast. A review of individual 

criteria maps shows that light availability positively influences suitability in this region while 

slope and soil criteria negatively impact the suitability of this area. Thus, increased suitability in 

this area shown in the weighted sum analysis is the effect of higher weighting of light availability 

relative to slope or soil criteria.  Essentially, at a high level the difference of analysis map helps 

highlight limiting criteria in specific areas.
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Figure 22: Maps showing Difference of Analysis between Sensitivity Analysis and Weighted Sum
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6.2 Classification of Final Suitability Map 

 

A relative classification process was undertaken for the final weighted sum map. This 

included five classes: constrained, unsuitable, marginally suitable, moderately suitable, and 

highly suitable. Justification for this use of classes is based on the Food and Agriculture 

Organization of the United Nations (1976) land suitability evaluation categorization which 

classifies land as suitable or unsuitable and then further subdivides these categories so that 

suitable areas are subdivided according to marginal, moderate, and high suitability and 

unsuitable areas are subdivided into currently unsuitable and permanently unsuitable. This 

analysis combined the two subclasses of currently and permanently unsuitable into one 

unsuitable classification as in Deng et al. (2014). As well, this analysis included a constrained 

area classification to indicate which areas were, regardless of their suitability score, constrained 

for use for blueberry farming by nature of their land use or status as a protected area. Thus, 

values of 0 were classified as constrained since they will never be suitable for lowbush blueberry 

farming based on current regulations concerning protected areas as well as land use constraints. 

Suitability scores from 0.1 to 0.4 were classified as unsuitable, from 0.4 to 0.6 as marginally 

suitable, from 0.6 to 0.8 as moderately suitable, and from 0.8 to 1 as highly suitable. The final 

suitability map is shown in Figure 23. 
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Figure 23: Final Suitability Map showing spatial distribution of land-use suitability 

classifications for lowbush wild blueberries in Newfoundland4 

 
* constrained area classification, denoted in grey, indicates the areas that are, regardless of their suitability score, 

constrained for use for blueberry farming by nature of their land use or status as a protected area. This class includes 

water bodies, settlements, roads, pre-existing croplands, and protected areas since they are constrained for the 

expansion of commercial wild blueberry production.  
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6.3 Results of the Suitability Analysis  

 

Before proceeding, it is important to note that just under 5000 km2 of area was lost in this 

analysis. The final suitability map summed a total area of 106450.57 km2 while the size of the 

island of Newfoundland is 111 390 km2 according to the Government of Newfoundland and 

Labrador (2018). This is largely due to cell dimensions and the irregularities of coastlines which 

Newfoundland has in abundance.  

 

According to this analysis, 21729.2 km2 (20.4%) of the study area was constrained due to 

protected areas and conflicting land use and thus eliminated as unsuitable for lowbush blueberry 

cultivation. Unsuitable area comprised 21188.7 km2, accounting for 19.9% of total land area. 

Marginally suitable area comprised the largest area at 43786.4km2 (41.1%) followed by 

moderately suitable area at 18639.7km2 (17.5%), and highly suitable area at 1106.5 km2 (1.0%). 

These results can be seen in Table 13 which indicates the suitability classification as well as the 

cell scores, the total cells, the total area, and the percent of total area that fall into each suitability 

classification. Figure 20, in Section 6.2, shows the spatial distribution of these categories.  

 

Table 13: Suitability Classification for Lowbush Wild Blueberries in Newfoundland 

Suitability Classification Score Total Cells Area (km2) Percent of total area (%) 

Highly Suitable 0.8 – 100.0 2766222  1106.5 1.0 

Moderately Suitable 0.6 – 0.8 46599350  18639.7 17.5 

Marginally Suitable 0.4 – 0.6 109465968  43786.4 41.1 

Unsuitable 0.000001* – 0.4 52971780 21188.7 19.9 

Constrained Area 0* 54323196  21729.2 20.4 

Total – 266126426 106450.57 100.0 
* Constrained areas have a score of 0 since they acted as a mask that removed cells no matter their 

suitability by multiplying them by 0. Resultingly, the unsuitable category did not capture values of zero 

but rather small values very close to zero and up to 0.4.  

 

Highly suitable regions covered only 1.0% of the study area. Primarily, these areas were 

predominanlty located in the south eastern Burin and Avalon Peninulas, Bonavista/ Trinity 

region, and Central region. The eastern region of Notre Dame Bay and central Humber District 

also contained some highly suitable regions but to a lesser extent. These regions generally 

exhibited gradual slopes, high light availability, optimal soil pH (between 4.2 and 5.2 and 

podzolic soil types, high growing season days (around 1200 GDD), and were located close to 

major cities and towns for greater market connectivity.  

 

Moderately suitable regions comprised 17.5% of the total study area. The spatial 

distribution of this suitability class followed similar trends as the highly suitable category, 

becoming increasingly common towards the south eastern portion of the province. This class was 

common in the Burin and Avalon Peninsulas, Bonavista/ Trinity region, Central region, the 
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northern edge of the South Shore region, the eastern Notre Dame Bay region, and the central 

Humber Valley region. Some small clustered regions of moderate suitability also occurred along 

the west coast of the Northern Peninsula and the region of St. George’s. Relative to regions of 

high suitability, the regions of moderate suitability exhibited steeper slopes, lower light 

availability, more variable soil pH (2.8 to 6.6) not always of ideal podzolic type, and fewer 

growing season days, though remained around areas that were minimally remote.  

 

Marginally suitable regions comprised the majority of the study area at 41.1%. The 

spatial distribution of marginally suitable regions was fairly evenly spread out among regions. 

Marginally suitable regions demonstrated suboptimal combinations of restricted light 

availability, steep slopes, fewer growing season days, mediocre soil properties, and a tendency to 

occupy more remote areas. 

 

6.4 Limitations of the GIS-Based Suitability Analysis 

 

There were several important limitations of the suitability analysis. First, while the 

methods are laid out in detail to facilitate replication, it is reasonable to expect limitations in the 

generalizability and replicability of the suitability analysis. The criteria and processes used in this 

analysis are specific to the area of interest (AOI), Newfoundland, and are not necessarily 

transplantable to other AOIs. As well, it is important to note that creation of this GIS-MCE based 

suitability analysis, despite using quantitative data and computer driven spatial algorithms, was 

largely a subjective pursuit. Categorization and ranking of ordinal favourability were subjected 

to my personal perceptions of expert knowledge based on a review of the literature on lowbush 

wild blueberries as well as my decisions on how to categorize the data accordingly. It is possible 

that others may make different choices in their attempts to replicate the model, producing a 

different output. 

 

Secondly, further development of this model would benefit from the input of experts at 

multiple levels. Expert verification of the criteria used, the suitability ranges accepted, and the 

weights assigned to each criterion in the pairwise comparison matrix would increase the 

credibility of the suitability analysis. Experts in this case may include agricultural researchers, 

policy makers, growers, and pickers. These individuals’ combined knowledge through time spent 

on the land and/or researching would provide a more regionally specific understanding of the 

land requirements required both for the growth of lowbush wild blueberries and their efficient 

management for commercial production. As well, greater involvement of experts at this stage 

would also help gauge interest in further commercial development of wild lowbush blueberries 

in Newfoundland. Along a similar vein, this model would also benefit from input via community 

engagement. Bringing more people and community members around the table when making 

land-use decisions can provide communities with agency in these decisions that may affect their 

harvesting practices and food systems.  
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Thirdly, categorization creates discrete boundaries in the map and final results. As a 

result, one hundredth of a decimal could be the difference between a cell being in one category 

vs another. For example, this minute difference could determine whether the model considers 

one cell as moderately suitable or as highly suitable. Yet, it is unlikely that real world suitability 

is significantly affected by this slight difference. Thus, while categorization provides a way to 

organize and understand the suitability data, it is not without its limitations.  

 

Further, the results of the GIS-MCE were not validated in the field. Validation could have 

included finding the spatial location of current blueberry farms in Newfoundland and 

determining the suitability score for that area from the analysis. If the suitability score in those 

locations is high, then one could assume that the model accurately represents real world 

limitations. Though, the small amount of blueberry farms in Newfoundland combined with lack 

of available information on these farms and their locations as well as temporal constraints 

impeded this potential option of validation. As well, the factor of remoteness incorporated into 

the suitability analysis is not necessarily a factor considered by growers thusly in deciding where 

to develop land for blueberry farming and would not be reflected in a test of validation. Testing 

validation provides another future step for the further development of this model. 
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Chapter 7: Findings of Semi-Structure Interviews 

 

Analysis of the semi-structured interviews achieved two objectives, which were to 

conduct an (1) exploration of the perceptions of the opportunities and constraints of wild 

lowbush blueberry farming in Newfoundland, and (2) examination of the socio-cultural values 

surrounding wild lowbush blueberries in Newfoundland. In terms of people’s perceptions of the 

socio-cultural values of Newfoundland’s wild berries, the following themes of tradition, 

community, and well-being emerged. Concerning, the barriers to realizing the commercial 

potential of wild lowbush blueberries, the themes of low profits, lack of mechanization, and lack 

of collaboration and communication were found to be common among blueberry growers and 

agricultural industry professionals in Newfoundland. Further, potential in local markets, value 

added products, and reformation of a sector-specific association or cooperation were common 

themes that presented opportunities to ameliorate the wild blueberry industry in Newfoundland. 

These themes will be explored thoroughly throughout this chapter.    
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7.1 Exploration of the Constraints and Opportunities to Wild Blueberry Farming in 

Newfoundland 

 

The second objective of this research was to understand the constraints and opportunities 

that impact blueberry farming in Newfoundland. Low profits from wild blueberry sales was a 

theme that was common among all facets of this analysis and resultingly is a prevalent and 

influential factor in each section. Shortages of picking labour and an inability to mechanize 

harvest proved to be commonly recognized barriers among participants from which a variety of 

subthemes arose such as lack of skilled labour, limited affordability of labour, topographically 

influenced barriers to mechanization, and restricted ability to increase land under production. 

This led into an exploration of the opportunities to increase the value of berries through the fresh 

market, the local market, and value-added production. Lack of collaboration and communication 

among growers, buyers, and industry was also a consistent theme across participants which 

included subthemes of competition among growers and uneven power dynamics, which 

stimulated discussion on the potential opportunity of forming an association or a cooperative as a 

way to ameliorate this barrier.  

 

7.1.1 Lack of Profits from Wild Blueberry Sales as a Barrier 

 

The theme of low profits as a barrier emerged in relation to affordability of labour and 

inputs in Newfoundland’s wild lowbush blueberry industry. Prices for blueberries were not 

sufficient to accommodate the costs of quality labour and resulted in a lack of business viability 

and competitiveness. Quality labour was defined by participants to involve reliability, 

consistency, efficiency, and physical competency. While picking blueberries may seem 

straightforward to most people, doing so efficiently on a commercial scale requires skill and 

practice that not everyone can provide. Lowbush blueberry plants grow only 20 centimeters high 

and are often spread out in large open areas. Picking blueberries thusly involves extensive 

walking, bending down, and stooping which can be hard on many people’s bodies. Picking also 

involves carrying heavy bins of the berries which can be strenuous and difficult work. It involves 

a comprehension of the components of a quality and ripe berry. As well, fast and efficient 

picking demands practice to develop muscle memory. It is not something that just anyone can do 

effectively. As one grower stated when talking about picking lowbush wild blueberries: 

It’s backbreaking work and to watch someone who is learning to use the 

handpicking rake for the first time compared to watching someone whose used 

the hand rake for 35 years is very night and day. I took a little video of a 

rookie guy trying out his picking and right next to a guy who was one of our 

best pickers and just his method and the way he kind of let the rake do the work 

for him and his experiences. It really shows you know, and he can just walk 

around the barrens really fast stooped over and he's picking pounds and 

pounds and pounds compared to this other guy who can barely get his rake 
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through the patch. It's amazing to watch, that you think it's so simple, right? 

But no, there's certainly a skill set to using those hand rakes – Participant 20 

(Grower) 

This excerpt reveals both the skill required to pick efficiently as well as the physical 

requirements of the job. Developing this skill evidently takes time as is demonstrated by the 

comparison of the efficiency of a new vs. experienced picker. As well, it is a task that can be 

tedious and physically demanding which are not often qualities that attract many willing workers 

for long periods of time at low wages. Resultingly, it is difficult to find consistent and competent 

pickers: 

All of the people who used to handpick there used to be plenty of pickers in 

these small towns who would happily pick per pound and you'd pay them per 

pound but now the people in these small towns are very aged, and especially in 

the Collier area, there's a lot of retirees, and people just can't do the actual 

labour anymore. And now we're finding that we're all out of locals and in the 

next year or so we'll have to, and other major farms in the province are doing, 

and importing temporary labour. It's a necessity you can't… the labour market 

just does not exist there anymore – Participant 20 (Grower) 

An aging labour force appears to make it even more difficult for growers to find quality, 

consistent labour and is pushing some growers to consider importing labour. This is a common 

practice on farms in both Newfoundland and Canada more broadly. Farmers struggle to find and 

retain people willing and able to do labour-intensive work: 

It really limits people when it comes to labour because not a lot of people want 

to pick and then when you pay people to pick its sometimes not the people you 

would want to pick like not really reliable. Sometimes you get like seniors who 

are not really consistent. Yeah. I think that would be the main limiting factor – 

Participant 24 (Agricultural Research) 

 

 Thus, the nature of the work makes it difficult to attract and retain quality pickers. 

Temporary labour limits the stability of the operation by incorporating a degree of uncertainty 

into attaining labour. Further, while these excerpts frame the problem of labour as a lack of 

supply, inadequate labour is also exacerbated by minimal profits. Attracting labour is made even 

more difficult by nature of low wages that disincentivize people from engaging in picking. 

Recognizing this relationship, growers revealed frustration over narrow profit margins and how 

they complicate labour shortages. In reference to berry pickers, one grower stated: 

You can probably get them, but you can’t afford to pay the price. There’re 

people around who are in need of work, but they can’t afford to come to work 

for minimum wage - Participant 21 (Grower) 
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Despite the widespread need for employment opportunities in Newfoundland, this grower 

recognizes that offering minimum wage to seasonal berry pickers is not enough to support them 

and subsequently fails to attract labour. There appears to be a disconnect between the value of 

labour-intensive farm work and the wages offered to pickers which is in part stimulated by the 

low profit margins for blueberries: 

The biggest problem with blueberries is that we are not getting a big price to 

make it worthwhile to take that gamble to get a crop and to pay the pickers 

enough money for them to come. . . I don't have deep enough pockets to pay 

people to pick them, to clean them, then to freeze them – Participant 12 

(Grower) 

Low profit margins limit the decision-making power of growers, restricting their ability to invest 

in future yields and labour. This grower’s notion of taking a ‘gamble’ on future crops reflects the 

uncertainty that growers operate under as a result of low and inconsistent profits. Moreover, 

affording inputs to create a viable commercial blueberry farm is similarly limited by low profits. 

These narrow profit margins restrict the amount of resources that can be afforded by farmers to 

invest in their land: 

If prices are like 65 cents compared to say I don't know, like 85, you're limiting 

how much gas you can have for like picking your berries and resources that 

you can put into the field, which for a perennial crop is important for a few 

years down the road. Price is a huge limiting factor – Participant 24 

(Agricultural Research) 

The fact that wild blueberries are a perennial crop that operates on a two-year cycle further 

exacerbates these issues. Wild blueberry fields must be invested in for two years before harvest 

can incur profits. As such, uncertainty around profits increases as growers are unable to forecast 

the prices that will be offered in their next harvest season. The low prices offered to growers for 

their blueberries subsequently limits their willingness to invest in future blueberry yields: 

We were doing a pollinator study a couple of years ago and we wanted to use 

one of the farms where the Growers were bringing in honeybees . . . and we 

couldn't find anyone bringing in honeybees. See they used to but when we 

asked it wasn't worth it for what they had to pay in rent and what they were 

currently getting for prices – Participant 2 (Agricultural Research) 

Thus, the low profits offered for blueberries, combined with a limited workforce, restrict grower 

ability to attain and retain consistent, quality labour. As well, low profits disincentivize 

investment in costly inputs to improve future blueberry yields, particularly due to the two-year 

production cycle of wild blueberries. Combined, these issues that exist around low prices offered 

for blueberries have formed significant barriers that stand in the way of the success of wild 

lowbush blueberry growers in Newfoundland. 
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7.1.2 Limited Ability to Mechanize Harvest as a Barrier 

 

The theme of limited ability to mechanize as a barrier was common among participants. 

Participants perceived Newfoundland blueberry growers as disadvantaged in the global market 

because of the inability to harness mechanization to minimize labour requirements as adopted by 

other blueberry producing regions. This was made explicitly evident in the following participant 

statement: 

So first would be having enough manpower so what that means is having 

people who will pick your berries because the terrain in Newfoundland and 

Labrador is very... it varies a lot from community to community and a lot of the 

blueberry ground isn't level. So, what that means is you can't really use the 

traditional harvester like the Bragg harvester.  – Participant 24 (Agricultural 

Research) 

There is a common perception among growers and industry professionals in Newfoundland’s 

wild blueberry industry of being, what one participant referred to as, ‘condemned to labour’. 

This is widely attributed to Newfoundland’s topography. Several growers and industry 

professionals described a land levelling program, funded by the Government of Newfoundland 

and Labrador that paid growers to pull rocks and level their land so that mechanization could be 

possible, as largely unsuccessful. Despite these efforts the land remained ‘wild’ and mechanical 

pickers widely unusable in the province. This lack of mechanization, compounded by issues with 

labour availability and affordability, restricts the amount of land that can be put under 

production: 

We were just speaking the other day that it's almost impossible in this province 

to create a viable commercial scenario. Like there's no one out there who can 

cultivate that much land and spend that much time and that much effort making 

it perfect for that kind of commercial grade – Participant 20 (Grower)  

Creating commercial grade land for blueberry production in Newfoundland is extremely difficult 

due to the topography and stoniness of the land which make levelling the field and removing 

rocks an arduous and never-ending task. This in turn limits the viability of a commercial 

blueberry industry in Newfoundland by restricting the ability to use mechanical harvesters and 

puts Newfoundland at a significant disadvantage relative to other lowbush blueberry producing 

regions: 

And the blueberry industry is alive in New Brunswick and on the mainland 

because a lot of their blueberry land is old hay fields that went wild so they 

have [mechanical] blueberry pickers – Participant 12 (Grower) 
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The inability to mechanize forced a reliance on labour which blueberry growers perceived as a 

disadvantage because it limited their ability to increase land under blueberry production and to 

compete at a competitive price point in the global market. Some participants were optimistic 

about mechanical innovation and the potential for the creation of new varieties that retain the 

taste and health benefits of Newfoundland berries but that are more amenable to mechanical 

picking though this potential is yet to be widely realized. 

 

7.1.3 The Local Fresh Market and Value-added Products as an Opportunity? 

 

Low profits are central to the barriers of lack of labour and mechanization thusly 

discussed and are dominantly caused by the low prices received by growers. Resultingly, there 

are a few ways that individual growers are trying to adapt and remain viable by increasing the 

value of their berries so that they can yield greater profits.  

 

The concept of marketing wild Newfoundland blueberries as of unique and superior 

quality in terms of taste and health benefits. Newfoundland blueberries are uniquely positioned 

as a wild product that is minimally managed and is unthreatened by the most pervasive blueberry 

pest, the blueberry maggot (Rhagoletis mendax Curran), which has yet to make its way to the 

island. Marketing these qualities was perceived by a variety of participants as a way to increase 

value and create a niche market – particularly for those interested in wild, handpicked, organic 

blueberries – that would reduce competition. This approach was promoted by one participant 

who expressed interest in promoting Newfoundland wild blueberries as the ‘caviar of blueberry’: 

I think what we're shooting for is the caviar of blueberry kind of scenario 

where Newfoundland lowbush is handpicked still not machine picked. It 

doesn't have the maggot and it is a kosher berry and, you know, the 

significantly different properties that the lowbush Newfoundland berry has I 

think it's a bit of a protector for that – Participant 20 (Grower) 

Rather than viewing the inability to mechanize harvest strictly in a negative light, this 

grower demonstrates how this barrier can be turned into an opportunity. Hand-picking allows 

one to be more discerning of the quality of berries being picked and can reduce the risk of 

bruising. As well, Newfoundland blueberries benefit from freedom from the notorious blueberry 

maggot which could perhaps allow for reductions in the use of pesticides and more organic 

practices. Further, this grower alludes to the fact that Newfoundland wild lowbush blueberries 

possess higher antioxidant properties than most other blueberries (which promote their survival 

in the harsh climate of Newfoundland) and presents it as an opportunity for Newfoundland 

blueberries to be marketed as of higher quality. These sentiments were echoed in the following 

comment: 

Because of the conditions here it seems like maybe because it's wild berries 

and hasn't been commercialized as much he's finding that there's increased 
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health benefits from eating local berries and it might be that we need to really 

sell that in terms of markets and more niche and less mass production 

commercial, I don't know if we can compete on that but the industry could be 

much larger than it is without necessarily being a big . . . you know . . . 

commercialized in the same way – Participant 22 (Agricultural Professional) 

This excerpt further corroborates the health benefits of wild blueberries and promotes these 

qualities as a way to create a niche markets for the sale of blueberries. Rather than competing in 

the industrial commercial blueberry industry, Newfoundland blueberry growers could instead 

compete in niche markets where customers may be willing to pay more for the improved health 

benefits of Newfoundland’s wild lowbush blueberries.  hints at interest that exists around 

expanding the wild blueberry industry in Newfoundland. Further, this was articulated as a way to 

strengthen the industry by focusing on quality over quantity to avoid commercializing at a large 

scale and participating in an oversaturated blueberry market. 

 

As well, Newfoundland berries are well positioned to take advantage of the fresh market. 

In the fresh market, greater prices are offered for berries which is often offset by the cost of 

manual labour over mechanized labour because fresh berries demand more careful picking. Since 

manual picking labour is the norm in Newfoundland, the fresh market offers a potential 

opportunity for growers to make greater profits. Two of the growers who participated have 

transitioned to the fresh berry market to remove themselves from reliance on buyers and low 

prices in the frozen market. As well, the fresh market can reduce the cost of inputs and 

investment as outlined by Participant 20: “For a fresh market or for just a natural market you 

don't have to invest anything except the road to get into it”. This grower only sells their berries 

locally where they describe Newfoundland grade berries as ‘protected’ by knowledgeable 

consumers who understand the difference in taste and health benefits between Newfoundland 

berries and imported berries. This provides them with a reliable consumer base: “the local 

market, for us, is a guarantee. It’s not hard to sell to it” (Participant 20). This grower has only 

been a blueberry farmer for a short time but has so far found success selling berries to a local 

grocery chain, bakeries, and microbreweries. Though, they caution: 

. . . but I don't know how you do 5000 acres of blueberries. Then the local 

market is going to get swamped with them if you add 5000 acres then you have 

to have the rest of it. You have to have storage and mechanical equipment and 

all that – Participant 20 (Grower) 

From this excerpt, it appears that difficulty occurs when scaling up production as the labour, 

equipment, and input costs seem to severely limit viability. As well, it reveals the risk of 

oversaturation if too many growers sell locally. Thus, while the local market has presented some 

growers with a reliable consumer base, the long-term growth potential in the local market may be 

limited. 
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Producing value-added berry products was also considered an opportunity to increase 

value and strengthen industry. Value-added production involves further processing blueberries 

into secondary products which can subsequently be sold at a higher price point than raw, 

unprocessed berries. This is already happening to some extent in Newfoundland, principally in 

wineries, microbreweries, and distilleries: 

Incredibly important as a food source [berries] go into our beverages as well 

here, you know, we have Rodriguez Wineries and they're adding it to all their, 

their beverages, as well as that we have a distillery in St. John's, 

Newfoundland Distillery Co., and they're exporting it everywhere it may be in 

Europe by now – Participant 4 (Casual Picker) 

While the majority of lowbush wild blueberries are sold frozen, increasingly Newfoundland’s 

wild berries are finding their way into locally made beverages, some of which are exported 

globally. This may serve to increase local demand for raw berries leading to more consistent 

demand. It may also increase the potential for growers to yield greater profits since secondary, 

value-added products are generally sold at higher prices than bulk frozen berries:  

There's huge potential for that (value added). Even in like the microbrewery 

sector, people that are selling blueberries or that want to buy blueberries can't 

seem to get enough. That is probably where we're going to go for our market 

and obviously these kinds of markets can give the farmers more price for 

pound. I think it’s a great idea yeah and I think there's room to expand for sure 

– Participant 23 (Agricultural Professional) 

Overall, the majority of participants across categories agreed that value-added production 

presented an opportunity to increase the success of the wild lowbush blueberry industry. One 

participant was even in the process of setting up a secondary production facility for the creation 

of berry juices that they intend to be market as a health drink to leverage the global interest in 

high antioxidant foods to benefit their business interests. Another echoed this appeal, referring to 

interest in value-added processing of berries as functional foods. They described a project that 

one of their researchers is involved in that explores the functional components of berries and 

appropriate labelling of these qualities for consumption. Thus, there is expanding interest in 

value-added production as an opportunity to expand the lowbush blueberry industry in 

Newfoundland. 

 

7.1.4 Lack of Collaboration and Communication as a Barrier 

 

 Interviews with growers and agricultural professionals revealed a recurring theme of lack 

of collaboration and communication. Commonly this was used to describe the state of relations 

between growers. The Blueberry Growers Association was a commodity-specific group that 

represented the interest of growers provincially and internationally through its involvement with 
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the Newfoundland and Labrador Federation of Agriculture, in addition to providing equipment 

sharing opportunities. Interviewees widely described this association as no longer operational 

which is, in part, correlated with declining communication and collaboration among growers and 

an increasing environment of grower competition. One participant who routinely engaged with 

farmers and growers in their work as an extension agent stated that “the thing about 

Newfoundland is they feel that they're competing against each other and they shouldn't” 

(Participant 24 - Agricultural Research and Extension). While competition is a constant in any 

business, competition between growers appears to lead to a lack of collaboration and 

communication that has hindered the viability of their businesses. Commodity-specific 

associations can provide growers with a united voice to lobby industry and government and can 

allow growers to share equipment and costs. Yet, a sense of inequity and competition amongst 

growers resulted in the downfall of this potentially helpful organization: 

The association is null and void really because we haven't had a meeting for 

eight years. We haven't paid any meeting dues for nine. So, where the 

equipment is now is where the equipment is. And it is just for here not for 

[people] that never paid their dues or hard knocks and anyway it's here now. 

Ownership is 90% possession. Possession is 90% ownership – Participant 12 

(Grower) 

 This perspective suggests that rather than collaborating and improving the industry as a 

whole, an environment of competition instead emerged. While this grower may seem harsh and 

self-interested, this attitude is largely reflective of frustration with the industry in general as the 

participant later states “it's just pushing an elephant up a flight of stairs. I've just lost my sense of 

humor with it all” (Participant 12). Nonetheless, the attitude that new growers should not benefit 

from an association that they have not been actively contributing to for the same time that more 

seasoned growers have is not productive nor conducive to the successful continuation of the 

association, especially with a diminishing farmer population. Contrastingly, one farming group 

demonstrated an interest in increasing collaboration expressing that “just being a player in an 

industry that's doing well or going up, is more important than competing with those other 

players” (Participant 20). Thus, while there are tensions among growers, there is also some 

interest in increasing collaboration.  

 

 Collaboration and communication, or the lack thereof, is not only a theme impacting 

grower relations but also grower-buyer, grower-processor, and grower-industry relations. In 

general, there appears to be a disconnect between different actors in the industry as expressed by 

one participant: 

I think at the moment, in terms of blueberries, the industry seems to be at a 

really low point. So working with industry can be difficult if industry is 

extremely weak and they're not collaborating per se. And I think that's 

definitely the kind of barriers you're seeing but also... you know, if people are 
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not... there hasn't been a lot of collaboration. There’re also some central 

issues about you know, just the complications of getting all different partners 

to get on the same page. We sometimes find for example people might be 

thinking differently. . . – Participant 22 (Agricultural Research) 

 

 Unsurprisingly, complications tend to arise from this lack of collaboration among 

growers, processors, and industry members. Particularly, growers appeared to be frustrated by 

the lack of communication from buyers that lead to uncertainty over future demand and future 

prices. One participant described an ongoing conversation with his buyer: 

And I've been trying to get an answer which I can't "What are you going to pay 

for blueberries?" because blueberries are a two-year crop like to harvest 

blueberries, to get a good crop of blueberries. . . So, I'd like to know because 

you come here next year 'I want 100,000 pounds or 100 or whatever" and then 

sit in your easy boy chair and wait and see what I can do – Participant 12 

(Grower) 

From this excerpt it appears that a lack of communication between grower and buyer can make it 

difficult for growers to efficiently plan ahead for future harvest years. This is frustrating for 

growers who then suffer from uncertainty over how much they should produce for future 

seasons. As well, this creates a situation where some actors in the industry are forced to act 

blindly and produce quantities at the word of monopolistic buyers who are looking out for their 

own self-interest. If growers are unaware of both the price that they will receive for blueberries 

in the next season and the required quantity, then they are operating at significant personal 

financial risk and disadvantage. Moreover, the lack of collaboration and communication among 

growers provides buyers with the power to influence the market supply to their advantage: 

And the other thing at the moment is that [commercial] blueberries are kind of 

at a historic low. If you go back, I think it's . . . I don't know some ridiculously 

low number compared to what they were back in '92 or in the '90s or early 

2000s . . . And what I hear is that prices collapsed. There was a time up until 

maybe the early 2000s or maybe later where there was a fairly strong 

association and there was a robust group of growers and pickers and that sort 

of thing. But those kind of fairly dramatically decreased… Buyers really took 

control of the market and they drove prices down – Participant 22 (Agricultural 

Research) 

This hints at the existence of uneven power relations between growers and buyers whereby 

buyers leave growers relatively disempowered and uninformed in order to benefit their own 

profit driven self-interest. As a result, buyers held a monopoly on harvested blueberries that 

allowed them to control the price to the severe detriment of blueberry growers. These uneven 

power relations are further evidenced in the below excerpt: 
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[The buyer] is gonna come out and say things that you want to hear. He's 

gonna try to get you, encourage you, to grow a big crop he's gonna win 

anyway he's got a big price frozen fresh berries pay you a big price or take the 

bottoms out of it because there's too many blueberries on the market so they 

drove the price down. So, he's gonna offer you the low price, he's not gonna 

lose anything. I mean, he hasn't invested time and money over two years to get 

a good crop. He's gonna offer whatever he thinks you'll take . . .Yes, 

everybody's covering their own ass and watching out for number one . . . The 

bottom went out of the price I believe it might be eight years ago, nine years 

ago . . . the three big buyers they control the price and actually they were they 

were taken to the Supreme Court and charged and convicted of price fixing 

(confirmed via Class Action Lawsuit & ruling in 2000) – Participant 12 

(Grower)  

Lack of communication between growers allowed buyers to easily control and manipulate the 

supply and price of berries to their benefit. Growers perceived themselves as relatively powerless 

in this situation because they must receive some money for their berries to recoup their costs, but 

buyer control of markets reduces their ability to effectively bargain for a fairer price. As such, 

the success of Newfoundland blueberry growers is severely hindered by lack of collaboration 

and communication amongst growers and industry. 

 

7.1.5 A Cooperative as an Opportunity? 

 

In reaction to the issues that arise with minimal communication and collaboration 

amongst industry members, interest in rejuvenating the Blueberry Growers Association was 

voiced by one grower as a potential opportunity to improve communication and collaboration 

amongst actors in the wild lowbush blueberry industry. Further, this grower elaborated on how 

this could develop into supply side management where growers could operate as a cooperative: 

The real goal is to restart and rejuvenate the Blueberry Growers Association 

that is now almost debunked and then help empower other blueberry growers 

and bring back some other growers who may have gone to the wayside. We’re 

hoping to rejuvenate these people as a group and as an organization. We're 

hoping to encourage innovative projects . . . create almost a supply side 

management where you have a freezer and you operate almost as a 

cooperative so the idea of creating a freezer and secondary processing place 

for the association is one that you know I think will empower other people who 

are, maybe I want to start blueberry farming and maybe I will put in the effort 

to bring back my land. The plan is to, you know, create stability by creating an 

almost cooperative type of network where we can freeze last year's berries, sell 
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them, or create secondary products. That's the goal . . . sharing the risk and all 

benefiting in the reward as a community – Participant 20 (Grower) 

 

This idea is framed as a way to empower blueberry farmers by taking control away from buyers 

and increasing industry representation, collaboration, and support to create stability for blueberry 

growers. In this way, a cooperative structure might incentivize growers to reinvest in their land 

by providing more stable demand and more fair prices. In a discussion of the idea of re-

establishing the Blueberry Growers Association, one agricultural industry members echoed the 

merits of this approach: 

We're actually thinking about trying to support the Blueberry... their idea of 

the Blueberry Association we're trying to potentially support them through our 

business incubator to get it off the ground to get it moving. They [a Grower] 

talked about how buyers really they took control of the market and they drove 

prices down and they need basically to have more supply side management 

and strengthening the association and so instead of 1$ something a lb you get 

5$ a lb if everyone banded together and refused to take less you know. . . If you 

really want this to work, you need research capacity, you need governments, 

you need community-oriented groups, you need business and if we can get all 

that, everybody working together, then that's the best recipe for moving things 

along – Participant 22 (Agricultural Research) 

This perspective views cooperatives optimistically. In a cooperative, rather than operating in an t 

atmosphere of competition, blueberry growers could instead operate as a community. This may 

potentially empower growers to take control of their own prices while increasing their presence 

in the agricultural industry. In turn, this may also renew interest in both research and investment 

that could benefit blueberry yields and increase the viability of blueberry farms in 

Newfoundland. Similar sentiments were expressed by another agricultural industry member: 

Cooperatives are not big things here in Newfoundland. People tend to want to 

go about it on their own. But when they do come together, they really work 

well. When you have a cooperative, I mean, you have a voice, you have a 

unified voice that can talk to the politicians, that can talk to the fundraisers, 

that can talk to the public, right? You're all on the same page. You're all doing 

the same thing. You know what each other's problems are you know, we're one 

people, one person who succeeded in a tremendous, wonderful asset. I think 

that could do a lot for Newfoundland – Participant 23 (Agricultural Research) 

While this perspective is a bit more cautious of the potential lack of interest in forming a 

cooperative, it similarly boasts the possible merits of this approach. However, the idea of a 

cooperative was not universally accepted as a hopeful opportunity to reinvigorate 

Newfoundland’s wild blueberry industry. Attitudes towards newcomers benefitting from the 
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association discussed earlier in this section hint at potential reluctancies by longer established 

growers to accept this new ‘opportunity’. Further, discussion with several participant who are 

agricultural researchers on the island, revealed several possible barriers to the success of a 

cooperative, one of which centers around the intractability of equipment sharing:  

People were much more inclined to work together in the past, then they are 

now. And part of that reason as well, is that equipment you're talking about is 

so expensive. And our land is just so bad, that everything gets very beat up, 

right? Yeah. And that's true for all of our gear, like our gear does not last long 

here for all of our farming equipment. You know, our biggest asset, our rock 

pickers, which people don't have on the mainland like that, they go borrow one 

up. Everyone here must have their own it is your number one piece of 

equipment, so it quickly gets destroyed here, so quickly, and it's so expensive 

that people are hesitant to be sharing gear – Participant 23 (Agricultural 

Research) 

From this excerpt, it appears that the topography and stoniness of Newfoundland limits not only 

the ability to use equipment but also to share equipment. Machines have a tendency to wear and 

break easily on Newfoundland’s rather unforgiving terrain which makes equipment sharing 

risky. As well, equipment is generally needed at a particular time which becomes a challenge 

when one piece of equipment is being shared amongst several people in different geographical 

locations: 

It's [a cooperative] been tried here in the past it’s been tried here in my 

position, at least one time, and it had failed. Because in a cooperative you 

share resources and equipment. And the thing is, is that everyone wants to 

harvest at the same time everyone wants to apply pesticide at the same time. 

So, because of geographical area of Newfoundland being quite large, it doesn't 

work out – Participant 24 (Agricultural Research) 

Thus, sharing equipment is risky because of the tendency for machines to break and because 

growers need the equipment at the same time making equitable coordination and distribution 

very difficult. Transportation was also raised as a complicating factor since the population of 

Newfoundland is so geographically dispersed that transporting machinery among growers would 

be a significant undertaking. Fortunately, equipment sharing, while offering an opportunity to 

lower the costs of production, is not an essential component of a cooperative nor does it strongly 

interfere with a supply management approach. Though, one participant also cautioned that the 

geographical expansiveness of Newfoundland limits the viability of bringing all the local berries 

to a central location, particularly if prices offered don’t accommodate growers’ transportation 

expenses. Rather, this participant suggested: 

I think it makes the most sense to have a broker. You just sell your berries to 

the broker and the broker does whatever with them afterwards that way a 
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farmer can be a farmer as opposed to a farmer being a farmer and like a 

social media app as well as everything else that goes with it – Participant 24 

(Agricultural Research) 

This illustrates a perception of ‘farmers as farmers’ whose identity as such is restricted to the 

production and sale of berries and not for coordinating where their berries go or what they are 

used for. This sense of what farmers should be like is echoed by a grower who stated, “I'm leery 

of these fellas, especially these guys in ties and white shirts” (Participant 12) in relation to 

growers who are attempting to champion a blueberry cooperative in the region. The language 

used in this statement of men in ties evokes the image of businessmen and both otherizes these 

individuals and expresses a sense of distrust in growers who extend the definition of a farmer to 

include entrepreneurship.  

 

Thus, reformation of a Blueberry Growers Association provides a potential opportunity 

for growers to unify and have collective bargaining power against buyers and within industry to 

help strengthen the sector. Though, the shape and role this association should take is contentious 

among participants with the idea of a cooperative that promotes supply side management 

yielding both optimism and skepticism. While in principle there are demonstrable merits to 

cooperatives, putting it into practice requires considerable collaboration which may prove 

difficult amongst those unwilling to take another chance in an industry that has continually 

struggled with viability.  

 

7.2 Examination of the Socio-cultural Values Surrounding Wild Lowbush Blueberries in 

Newfoundland 

 

The final objective of this research was to understand the socio-cultural significance of 

wild berries to Newfoundlanders. While this research specifically focuses on wild blueberries, 

generally people did not refer only to blueberries but rather all of Newfoundland’s wild berries. 

As such, this section explores socio-economic significance as it relates to all of Newfoundland’s 

wild berries. Exploring an agricultural system that is predicated on a wild edible plant, 

particularly one that is a traditional food that grows prevalently on public Crown Lands, 

necessitates an understanding of the social and cultural values that local people associate with it. 

This subsection will begin by exploring the harvesting and use of wild berries by communities in 

Newfoundland before discussing the perceived social and cultural values associated with berries 

which connect through the major themes of sustaining tradition, building community, and 

promoting physical and mental well-being.  

 

7.2.1 Harvesting and Use 

 

 Berry picking season begins at the end of the summer when berries begin to abundantly 

ripen and, for some berries such as partridgeberries, lasts past the first frost. Trips were generally 
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planned specifically to go berry picking and people would travel to their preferred berry grounds. 

Methods of travel varied from automobiles, all-terrain vehicles, or simply walking. The majority 

of participants stated that they did not have to go far to find berries, some even only having to 

take a walk by their homes, though others would travel over an hour to cabins or grounds where 

time had consistently shown an abundance of berries. Some did both, staying close to home at 

times and travelling at others: “I can go right there across the road… I've travelled distances 

spent days get up in the morning pack a bag, pack a lunch, go away with friends and you're not 

really looking for them then, it’s more of an adventure” (Participant 15 – Casual Picker).  

 

The type of environments where berry grounds could be found were quite varied. Berry 

habitat ranged from roadsides (though far enough away from the roads to avoid any runoff or 

pesticide spray), along old logging roads, in clear-cuts, in post fire areas, away from sprayed 

hydro-lines, in forest gaps, in heathlands, and some even in bogs (in the case of cranberries and 

bakeapples). Wild lowbush blueberries were generally found anywhere that had open ground 

(ground free of a forest canopy). During my fieldwork on Fogo Island, I happened across a 

blueberry heath by the ocean, pictured in Figure 24, easily visible by its beautiful red fall foliage.  

 

Figure 24: A photo of wild blueberry heaths taken in Joe Batt’s Arm, Fogo Island, 

Newfoundland. October 12, 2019. 
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Different methods of picking were fairly evenly divided among interviewees with a 

balanced amount preferring hand-rakes over hand picking and vice versa. Hand rakes (see Figure 

25) are a small rake-like tool with a wooden handle that is used by combing through the plants 

and pulling off the berries. Those who were opposed to hand-rakes were willing to give up the 

tool’s efficiency to ensure that they only picked ripe berries, that they ‘didn’t hurt the plant’ and 

that they picked ‘clean berries’ (those picked with little debris). These decisions were largely the 

result of personal preference with no serious negative impacts on the plant associated with hand-

raking over hand picking. 

 

 

Figure 25: Example of a blueberry hand rake (kcobbler, 2015). Blueberry hand rakes can vary 

in size and in material, but this image provides an example of a small rake in action.  

 

Cleaning the berries was a process that could occur while out picking but generally was 

left until returning home. Some participants suggested that sometimes debris would simply be 

blown away from berries as they were being picked in the field – as some referred to as ‘wind in 

the berries’ – which aided in the cleaning process by blowing away leaves, branches, bugs, and 

This Photo by Unknown Author is licensed under CC BY-SA 

https://www.thingiverse.com/thing:836416
https://creativecommons.org/licenses/by-sa/3.0/
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any other debris that made would otherwise make its way into the berry container during picking. 

Several interviewees reported laying out white cloth to spread the berries out on so that they 

could carefully go through, picking out any debris. Another participant had an electric fan that he 

would set up once he got home to clean his berries. This would allow him to pour the dirty 

berries from one bucket to a different empty bucket through the stream of air so debris would be 

blown out to mimic wind on days when it was absent. Berries would then be washed and stored 

or made into jam or other desserts. Presently, berries are generally stored in the freezer or 

preserved in jams. Though some interviewees told stories of how partridgeberries, because they 

are firm and picked late into the fall, would be stored in covered buckets and left outside to 

freeze where they would remain all winter, axed off in chunks for use.  
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Figure 26: A collage of personal photos taken of wild berries and berry products. From left to 

right and down: A photo of partridgeberries and bakeapples in five-gallon buckets taken in 

Tilting, Newfoundland on October 12, 2019; a photo of cleaned partridgeberries in a bowl 

featuring blueberry patterned place mats taken in Glovertown, Newfoundland on October 6th, 

2019; a photo of partridgeberry jam and a partridgeberry brownie taken in Port Rexton, 

Newfoundland on October 7th, 2019. 
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Among participant responses, the amount picked per year varied from as low as two 

gallons to as high as 150 gallons per individual picker. Consumption of berries was generally 

done by the family who picked them, or by any of those who were gifted baked goods, jams, or 

even simply berries. Figures 26 shows images of pails of picked bakeapples and partridgeberries 

as well as a jar of homemade partridgeberry jam that participants showed me during interviews. 

Some participants sold their berries as a source of side income. Participants would sell 

predominantly to family and friends, though some would put up advertisements in the paper or 

on Facebook, set up a stand outside of their car on the side of major roads, or be contacted by 

word of mouth. Among these participants, income from berries was not enough to live off of and 

represented a bit of extra money that afforded participants some financial freedom. Some 

participants described how they used this extra income. For example, one participant used it to 

support their berry picking hobby: 

but you know we breakeven cuz we put our money on one side, our berry 

money, then when the season starts we start going into our cabin we pay 

property tax and then pay for gas to go in and propane for the furnace and 

whatever and we got electricity in there we gotta pay our light bill every month 

so that all comes out of our berry money. We make enough for that – 

Participant 10 (Casual Picker) 

This was one among several purposes for which people used their picking earnings. Other 

specific reasons divulged to me included: to purchase school supplies, to help financially support 

other hobbies, or to help a family member in post-secondary education or other bills.  

 

All participants described Newfoundland’s berries as being tastier than any other store-

bought varieties they had consumed, arguing that they are sweeter. Specifically, one participant 

pointed out “they're a lot sweeter because the domesticated ones are a lot larger as well, and 

maybe we're biased but I think the wild berries are a lot better” (Participant 9 – Casual Picker). 

Preference was also given for them being ‘natural’ as one participant expressed “there can’t be a 

more natural berry” (Participant 10 – Casual Picker). Overall, Newfoundlanders are “very keen 

on their own berries” (Participant 23 – Industry Professional).  

 

While at first glance berry picking may seem rather basic in its essence, collecting berries 

was a valued part of the lives of those who participated in this portion of the research project. 

Digging into the specifics of these values unearthed many different themes that motivated 

pickers’ pursuit of wild berries. Three main themes emerged from the interview analysis: 

sustaining tradition, building community, and promoting well-being. These will be discussed in 

detail below. 
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7.2.2 Sustaining Tradition 

 

Long before wild lowbush blueberries were a commercial crop in Newfoundland, they 

were an important component of seasonal subsistence practices that shaped life on the island. 

While some may think that the small size of berries makes them an insignificant source of food, 

in a time and place where exports were limited and expensive and the land largely uncultivated, 

berries provided a way for people to receive important nutrients from the land. One interviewee 

underlined this importance, stating that “Berries have been so significant to the survival of 

Newfoundlanders. I can remember when my mother was talking about growing up just to get an 

orange for Christmas was a big deal”. Further, another participant said their family “picked them 

for survival, for food because it was not . . . you couldn’t get jam like we can today. . . they 

didn’t have that, I mean not in our days”. When access to other foods, especially fruits, was 

limited, berries provided a means for Newfoundlanders to get important nutrients that they 

struggled to get elsewhere. Wild berries have endured as an important supplemental food source 

and evidently once played an important role in early food security on the island of 

Newfoundland. Though, now when asked if they would struggle to eat without berries, the 

majority respondent that, while berries were important to them, food-wise they would get by 

without them. One participant in particular juxtaposed the different motivations behind picking 

in the past versus picking in the present in the following excerpt: “you know, they picked out of 

necessity, and they taught us to pick out of necessity. And today we pick out of tradition” 

(Participant 18). Thus, while for the majority, berries no longer play a critical role in food 

security, they are still nonetheless valued as a practice that memorializes the past and endures as 

a tradition. 

 

Tradition, described also as heritage, cultural activity or cultural practice in interviews, 

resonated among the majority of participants as the most common answer to the questions “What 

is the importance of berries to Newfoundlanders?” and “Why do you pick now?”. Berry 

gathering now: 

is more about tradition and the pleasure of having berries, a wild resource that 

we're so lucky to have . . . it's important culturally, important traditionally, it's 

important to make sure that they're not destroyed so that we still have what is 

now a privilege of being able to go and eat” – Participant 18 (Casual Picker) 

 Rather than eating berries out of necessity, berries are enjoyed as a privilege that reflects an 

appreciation for the enduring tradition of gathering wild foods. Gathering berries appears to be 

an avenue of cultural expression as another interviewee laments, “It’s part of our heritage and the 

tradition of picking berries is very important, it’s part of the cycle of life and a seasonal thing” 

(P16). Berry picking grants Newfoundlanders a way to feel connected to the land and the 

seasonal cycles of subsistence that once allowed them to survive on the land. As well, wild 
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berries, as ‘local products’, provide people with a sense of place that is important for cultural 

continuity as the following excerpt proposes: 

It’s a local product, a local resource and it’s important for local people to be 

in touch with where they are. You know, today in a world where we're stuck in 

screens and everybody needs to speak proper English, we're losing our culture 

in these small towns and rural areas. And so, I think farming blueberry and 

taking care of your land that kind of thing brings you really close to where 

you're from. – Participant 20 (Grower) 

This suggests that maintaining tradition and culture is an important reason not only to 

continue picking berries but also to farm blueberries. While tradition appears overtly as a theme 

it also latently pervades many of the other main themes observed as will be evident throughout 

this section.  

 

7.2.3 Building Community 

 

Building community and social ties through the practice of gathering and consuming 

berries are important components of how wild berries are valued in Newfoundland. One of the 

first questions I asked to participants was “What was your first memory involving berries?” to 

which the majority responded with a story of picking at a young age with their family. Many 

participants fondly described berry picking as a cherished family activity where they could come 

together on the land with siblings, parents, grandparents, or extended family to pick berries that 

they would later consume together. One participant spoke about how important it is to pick with 

her children: 

Even if we're not out picking berries to fill the freezer, I still make sure that . . . 

we go up to the cabin, that we make a bit of lunch and we go off into the woods 

and pick berries just as a way to spend the afternoon just because you’re so 

close to it because it’s what you did growing up. . . I feel like the whole process 

of picking and using berries is something but it's very much a family-oriented 

process and I imagine that there might have been some change over time 

because of access to food now but I feel like it's still very alive and well, it's 

still a priority – Participant 4 (Casual Picker) 

Through this excerpt, it appears that berry-picking and family time are still heavily intertwined, 

and that berry-picking is a valued opportunity to spend time with family. This is eloquently put 

in another picker’s response: “what's ingrained in me about berry picky is spending time with 

family and that’s so much of what [it’s] about. It's not really about what you're eating or what 

you're picking, it's about the people you're with” (Participant 10). This effect is elaborated on in 

Participant 9’s following response about picking with her mother “it was just one of these like, 

perfect days and as a memory I'll always have of her. That day like song goes ‘it's such a perfect 
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day. I'm glad I spent it with you’”. While there are inherent and tangible values in gathering food 

to enjoy and consume, interview responses demonstrated the greater importance of gathering as a 

time of social and familial bonding. Again, one can see the theme of tradition that endures in 

people’s desire to continue the activities they and the generations before them did in their youth 

with their own children in a practice of culture.  

 

 Berries and berry picking are also important to community in Newfoundland. Berry 

picking trips were social events where participants would enjoy a ‘boil up’ of tea and sometimes 

a picnic lunch with the anticipation that others may join in. One participant stated: “You went in 

and you always took more food than you needed and there were always extra tea bags taken in 

case you're going to run into people. It was very much a social activity that was shared by 

community members”. Several participants described the commonality of discussions about 

berries among community members. This was illustrated in a response by one participant: 

…this time of year, you always hear berries being talked about. On CBC they 

actually had dedicated shows on berries a few weeks ago [. . .] you're not 

going to find a show like that in most other parts of the world – Participant 3 

(Casual Picker) 

This excerpt embodies the perceived rarity of the magnitude of this social connection based on 

berries. Further, another participant emphasized the value of berries in social conversation 

around berry season as a way of ‘connection through conversation’. I even experienced this 

firsthand in my cab ride from the airport when the driver, after asking my reason for visiting, 

started talking to me about all the places he picks in St. John’s and his favourite kinds of berries. 

As well, ads either in search of berries or advertising berries for sale were described as being 

common on community pages, especially those on Facebook. Berries and berry picking are 

common topics of conversation that connect community members together.  

 

The sense of community that surrounds berry picking also facilitates intergenerational 

knowledge transfer. The majority of participants described their family as having picked for 

generations and recalled learning to pick from their parents or grandparents early in their life as 

they joined in on seasonal picking outings. Berry picking was described by one participant as an 

opportunity to recreate activities that were frequently experienced when they lived “on their 

land” for “knowledge transfer” and as a way to “pass on culture”. Further, berry picking was 

recognized as an opportunity “to teach others and to spread knowledge which normalizes food 

collecting” (Participant 13). In this way, berry picking allows older generations to teach younger 

generations what it was like to live on the land and to rely on country foods for survival.  This 

connection among generations can be lasting, as one participant responds to a question about her 

picking style, she recalls: “when I was picking berries just a couple of weeks ago, I could hear 

my grandmother's voice” (Participant 5). Thus, the knowledge learned is not only enduring, but 

when used, allows people to feel connected to those who taught them. Similarly, several other 
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participants described themselves as feeling connected to their family and to their childhood 

when picking. Thus, picking is a common activity around which multiple generations can 

connect and share knowledge and the performance of this activity is an act of remembering these 

relationships and the knowledge they imbued. 

 

Positive perspectives on spending time berry picking with family were not universal 

among participants. Several participants spoke of how they despised picking at a young age and 

found it to be an arduous chore that they were forced to endure. Though for all participants this 

attitude shifted with age as they learned to appreciate the time spent with family on the land. This 

of course is not surprising considering that likely only those that enjoyed berry picking would 

demonstrate interest in participating in an interview on the topic. Participants did note that, while 

many encouraged their own children and grandchildren to pick, the younger generations were 

less interested in the activity and few were seen out picking. When prodded on why this may be, 

one interviewee replied “it hasn't been taught. You go to stores and there's little packages for four 

or five dollars” (Participant 8 – Casual Picker). As sharing of this knowledge declines, store-

bought foods are taking the place of traditional wild foods. 

 

Sharing amongst community members was another prominent subtheme in interview 

responses that informed the social and cultural value of berries to communities. Sharing seemed 

to be a part of the community ethic around gathering berries though occurred in a variety of 

different ways. Sharing the picking experience with someone else was found to be preferable to 

berry picking alone by the majority of participants not only because it was ‘fun’ and full of 

‘comradery’ but also because it provided a sense of security when in isolated rural areas. This 

exchange of company allows people to find significant joy in the picking process and share in 

these feelings with others. Further, sharing this experience not only happens through picking 

together. Sharing strengthens social networks even among those who are no longer able to 

participate in this activity. One participant described the appreciation she holds for still being 

able to pick and the compassion she feels for those unable. To share with those who can no 

longer actively participate, she posts about berries on social media, 

I take pictures and we have a group chat and I post pictures from berrying and 

those who see it and no longer live here comment about being homesick and 

I’d ask them ‘Hey do you know where this is?’ and they’d respond with their 

stories. It evokes memories – Participant 16 (Casual Picker) 

This excerpt shows how sharing experiences, even virtually, can connect community over 

common memories and activities. As well, many participants stressed the importance of sharing 

berries with those no longer able to pick or as gifts to hosts or visitors. One participant said, “I 

like to share them, like, if somebody is sick in the community or an older person is living by 

herself”. There is a community of care and compassion that is perhaps reflective of a long history 

of living off the land and relying on community for survival. This ethic of community care and 
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compassion is evidenced in the following quote, “Yeah, you'd always see to it that they had 

berries. You know, whatever you have they always... that's one thing about Newfoundlanders 

that you'll find, they always look out to their neighbors” (Participant 10). Evidently, the sharing 

of berries and the experience of picking strengthens social ties. Even when berries were sold by 

community members, this sense of sharing ensued as one participant noted that buying berries 

from community members was a way to support the community. Thus, one of the main ways that 

blueberries appear to be socially and culturally valued in Newfoundland is through their ability 

to bring people together and foster community. 

 

7.2.4 Promoting Physical and Mental Well-Being 

 

 Strengthening community ties as evidenced above is inherently beneficial for community 

cohesion and well-being, demonstrating the importance of foodways as a context for these 

relationships. Berry picking was also an important component of socio-ecological relations that 

benefitted individuals’ sense of well-being. Statements such as “it is just wonderful to be 

outdoors” and “there's something that feels very good about being that close to nature and paying 

attention” suggest that interviewees value berry picking because it brings them outside and 

connects them with nature. This relationship with the land was important to interviewees as one 

participant recalls, “that was their life then, in the woods”. This sentiment endures as evidenced 

in the statement: 

I feel like for people to have access to berries and to be able to have a supply 

for themselves and their family is just as important as for them to be able to 

catch cod or have moose…. I feel like there’s a bit of a cycle around country 

foods here on the island and it feels like berries are a critical part of that cycle 

– Participant 4 (Casual Picker) 

This suggests that people still have a strong relationship with the land and with the cycles of 

subsistence that it provides. Though, one respondent suggests that this relationship is weakening 

as events are increasingly being planned during times that overlap with subsistence seasons 

impeding the ability of some to go out on the land for berries, moose hunting, or fishing, 

suggesting waning interest in these subsistence activities that used to be crucially important.  

 

Emotional and mental well-being at the individual level is an important component of 

berry picking. Interviewees described berry picking as a calming activity that focused their 

attention on picking and allowed them to get away from their troubles. Words such as ‘calm’, 

‘peaceful’, ‘fun’, ‘beautiful’, and ‘freedom’ were commonly used to describe how they felt when 

picking. One participant specifically described being out in nature berry picking as beneficial for 

their mental health demonstrating the direct benefits of picking for their mental well-being. This 

sense of mental well-being is latently conveyed by participants who described picking as ‘a way 

to go out and have some peace and quiet’ and to ‘clear your head’. Further, the excerpt “you 
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have something at the end of the day for your efforts, you're doing something productive. You 

feel like you've gained something new” speaks of the importance of goal-seeking and individual 

sense of achievement fostered by picking. This also improves emotional and mental well-being 

by fostering a sense of pride in one’s work and incentivizing outdoor activity. One statement 

explicitly illustrates these sorts of feelings involved in berry picking: 

It's a time when kind of time stands still, even though you could be out there for 

a full day and it seems like you just got there. So, it's a dichotomy of time. Just 

there's something that feels very good about being that close to nature and 

paying attention. To me all this stuff is about paying attention to the 

landscapes to the environment to how things are changing. So, when you're out 

there you feel you just feel closer to the land. I mean, not only are you 

physically but you're just emotionally tied closer to it. And it's like, whatever 

your thing is as your emotional release, for me [it’s] being in time with nature. 

And it's a part of something that is instilled in the culture and it's about… I 

mean, the science is done. It lowers your heart rate, it lowers your stress level, 

it lowers your blood pressure and all this stuff, right? You can feel that when 

you're out there. So, it's definitely emotional. It's …it's a well-being, a sense of 

well-being - Participant 18 (Casual Picker) 

This quotation suggests that these socio-ecological relationships are felt in an emotional 

way during picking because people feel a sense of connectedness to the land through the intimate 

interaction of harvesting wild foods. This practice demands an awareness and knowledge of the 

environment that brings people closer to it and participants valued this bond. Not only are these 

benefits emotional and mental, they are physical as well.  

 

Physical well-being was another value of berry picking. Several participants mentioned 

health benefits associated with berry picking. Health related reasons for consuming wild berries 

included to help manage cholesterol, as a source of vitamin C, and as a source of polyphenols 

and antioxidants. As well, there was an appreciation for the effort and hard work that went into 

picking, with interviewees describing the physical effort involved. This too provides a benefit to 

physical well-being as berry picking, especially over Newfoundland’s rocky terrain, is an 

inherently physical activity.  

 

 Overall, these themes hint that berries are valued as an important element of social and 

cultural practices rather than just as an economic resource. One participant’s statement serves as 

an explicit reminder of this importance: “I never want to lose just the natural collecting of the 

berries from the plants here and how important that is” (Participant 3 – Casual Picker). Thus, it is 

crucial to understand the significance of these values and carefully consider the possible 

implications of commercialization in order to ensure minimal disruption to this socially and 

culturally important subsistence practice.   
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7.3 Limitations of the Interviews 

 

  There were several important limitations of this component of the research project. First, 

the number of participants was limited despite substantial efforts to recruit subjects through 

numerous different networks. This may have been improved by reaching out to organizations in 

Newfoundland that may have had an interest in supporting this research through outreach 

support. Particularly, for future researchers exploring topics based in Newfoundland, The Harris 

Centre at Memorial University of Newfoundland would be helpful to contact early in the 

research development process as they aim to connect researchers to groups around 

Newfoundland to support community engagement throughout the research process on matters of 

provincial interest. Further, while the growers and industry professionals were proportionally 

represented, there was no representation from buyers, producers, or brokers as none responded 

positively to my request for an interview. This leaves a gap in knowledge and understanding of 

the motives of these individuals outside of grower and industry professional perception. 

Moreover, interviews did not specifically include Indigenous voices which can perpetuate the 

harmful and culturally destructive impacts of agricultural expansion and development. 

Appropriate inclusion of Indigenous peoples in research requires their input and consent in the 

development of the project which demands the formation of meaningful relationships. These 

relationships were not formed at the onset of this project and thus appropriating Indigenous 

voices would have been inappropriate. Moreover, at the time, a project was being developed in 

my lab group alongside Miawpukek First Nation on gathering activities which could more 

adequately incorporate proper engagement and co-research.  

 

Generalizability is often of importance when one considers the merits of a research 

project. For this reason, it is necessary to discuss how this research can fit into the broader world. 

It is here that caution must be given. These responses are entrenched in the place, people, and 

time from which they were taken and from the bodies of literature and understanding of the 

regional context that has informed my interpretations. Prokopy (2011) challenges the assumption 

that case studies are parochial, rebutting that there can be analytical generalizability but that it is 

up to the reader to determine whether there is enough similarity between one case and another to 

generalize findings. This necessitates and resultingly justifies the in-depth contextual description 

of the bounded case so that readers can make an informed decision concerning generalizability 

(Prokopy, 2011). 
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Chapter 8: Discussion  

 

 This research sought to understand constraints impacting the commercialization of wild 

lowbush blueberries in Newfoundland and potential opportunities to improve the industry 

through the lens of Non-Timber Forest Products. The aim of this research stimulated three 

specific contextualized questions:  

 

(1) Given that NTFPs tend to be found ‘naturally’ and that ideally commercialization of 

such products occurs in an environmentally sustainable way, what is the land-use 

suitability for lowbush blueberry farming in Newfoundland?   

 

(2) Considering the challenges often associated with NTFP commercialization, what are 

the barriers and opportunities for commercialization in Newfoundland’s wild lowbush 

blueberry industry?  

 

(3) Understanding that wild foods are often tied to a history of cultural use, what are the 

socio-cultural values of berries in Newfoundland as perceived by participants?  

 

This discussion brings together the themes revealed in Chapter 5: Findings, literature 

from Chapter 3: Literature Review, and my own observations and experiences doing fieldwork in 

Newfoundland in order to contextualize the research findings.  

 

8.1 Land-Use Suitability for Lowbush Blueberry Farming in Newfoundland  

 

Land suitability assessment is important for agricultural development and planning 

(AbdelRahman et al., 2016). This suitability analysis was conducted to help decision makers and 

planners ascertain the areas which demonstrate the highest suitability for blueberry farming. This 

fits with the goal set out by the Government of Newfoundland and Labrador’s most recent 

agricultural strategy The Way Forward on Agriculture (2017) to utilize mapping to prioritize key 

areas for agricultural leases in order to select agricultural leases with more productive capacity. 

As well, this suitability analysis possesses similar intentions to crop-based suitability analyses 

that have been performed in New Brunswick in an effort to attract new entrants to the 

agricultural sector. New Brunswick’s mapping resulted in interactive maps that act as guides to 

allow prospective farmers to investigate areas that may be favourable for certain crops, among 

which wild blueberries were featured (Government of New Brunswick, 2020). Thus, this 

analysis followed precedence set by other blueberry producing regions as well as mapping goals 

set out by the Government of Newfoundland and Labrador’s agricultural strategy to determine 

the most suitable lands for the development of blueberry farming in Newfoundland.   
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According to the model, land determined highly suitable for blueberry farming was 

minimal, covering only 1% (1106.5 km2) of the island of Newfoundland. This may appear 

disheartening but when combined with land classified as moderately suitable, potential land for 

blueberry production represents 18.5% of the area of Newfoundland. Of course, as is inherent to 

many GIS-based analyses, this model is an incredibly simplified version of the real world 

(Malczewski, 2004) and each step of the analysis and manipulation of raster cells generates a 

degree of error; the model and by extension the results are far from perfect. Though what these 

results appear to indicate is that Newfoundland is minimally suitable for lowbush blueberry 

farming under the current industrial production system – as indicated by the low amount of 

highly suitable area – but that there exists considerable potential for the development of 

blueberry farming on more marginal lands as an NTFP.  

  

Consider one of the variables used that was specific to perceived barriers explored in 

participant interviews: slope. A review of the literature did not reveal that a specific slope 

impeded the development of lowbush blueberries. Rather, slope was chosen as a criterion 

specifically because it influenced the ability to use machinery in order to economize the picking 

process and compete with other berry producers who were able to harness mechanization. 

Including this criterion narrows the suitability of land to what is most optimal for conventional 

blueberry farming though it may do so at the expense of land that may otherwise be suitable for 

blueberry farming that did not follow this model (such as that that employed human pickers). 

Outside of industrial scale blueberry farming, slope may not be an important factor. If this model 

did not include variables that were specific to industrial agriculture’s orientation towards 

maximizing capital accumulation, such as those that preferred land suited to mechanization, it is 

possible that more of the land may have been captured in the highly suitable category.  

 

Another criterion that severely limited the suitability of land for wild lowbush blueberry 

farming was that of light availability. While light availability is an important factor in wild 

lowbush blueberry growth, the inclusion of crown closure as a factor in light availability may be 

contested by some considering that the shade of trees has not truly been a barrier to agricultural 

development since the invention of saws and axes. Consistent with the literature on non-timber 

forest products is the concept of conservation through expanding the value of forests outside of 

wood product (Alexiades & Shanley, 2004; Belcher & Shreckenberg). While berries are a valued 

NTFP, their fruit production flourishes most where there is limited competition for light (Reich 

et al., 2018), potentially incentivizing forest removal to maximize fruit production. This creates a 

sticky situation where valuing berries over wood product, depending on the scale of berry 

production may still result in deforestation. While deforesting area for blueberries is possible, it 

perpetuates the negative environmental externalities common among conventional agricultural 

practices that NTFP literature stands in opposition of. Further, the conservation of forest 

ecosystems is important for the growth of lowbush blueberries who thrive on acidic soils that 

were previously under forest and rely on native bees and pollinators that use forest ecosystems as 
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critical habitat (Thevathasan et al., 2012). Thus, inclusion of this criteria was done to fit the 

conceptual consideration of wild lowbush blueberries in Newfoundland as NTFPs and lowbush 

blueberry farming as an environmentally conscious and agroecological articulation of agriculture 

in the province.  

 

Resultingly, it could be argued that the limitations imposed by the criteria of crown 

closure on land use suitability for blueberry farming detracts from the land use potential of 

commercializing blueberries as an NTFP. Though, this assumes the incorporation of NTFPs into 

an agricultural system dependent on land clearing and monocultures. Rather, alternative 

agricultural production models could be employed; blueberry production could be blended with 

forestry. As such, the limitation of crown closure introduces an interesting point of discussion 

that may present an opportunity for further research: the creation of a relationship among the 

forestry industry and lowbush wild blueberry industry in Newfoundland. In early stages of forest 

regeneration, lowbush blueberries thrive as a result of the pruning of their above ground growth 

and the sudden availability of ample light with removal of the forest overstory. Specifically, 

blueberries in specific site types reach maximum production 3 to 10 years post-disturbance 

(Berkes et al., 2002). Thus, lowbush blueberry production could become a part of forestry 

management where silviculture stands are managed for blueberries during their regeneration 

stage. This can create an opportunity to expand the use of forested area to include agricultural 

initiatives to essentially pursue NTFPs in an agroforestry scheme. In this way, blueberry 

production could become a part of existing forestry systems rather than stimulate increased 

deforestation. This agroforestry method of integrating blueberry production with forests is 

employed with success in Quebec (De Baets et al., 2007; Rebellato, 2011). In this method, 

blueberries are grown in wide strips of cleared forest that alternate with intensively harvested 

strips of forest in a system referred to as alley cropping (De Baets et al., 2007). While this layout 

benefits pollination, some concerns lay with the possibility of competition among blueberry 

plants and trees for light, water, and soil nutrients (Rebellato, 2010).  

 

The results of the suitability analysis demonstrated limited occurrence of highly suitable 

land for blueberry farming. An easy conclusion to draw from this is that Newfoundland may not 

be well suited to viable participation in the wild blueberry industry. Though, upon further 

exploration of several of the key limiting variables in this analysis, the discussion of the 

suitability of Newfoundland for blueberry farming has revealed more nuance. Moreover, the 

moderately suitable land represented 17.5% of land in Newfoundland, suggesting that there is 

considerable potential for commercialization of blueberry farming on more marginal lands 

though under alternative modes of agricultural production that are less reliant on mechanization 

and that can occur harmoniously with forest conservation. Situating where the biophysical 

characteristics of the region meet the physical habitat requirements of blueberries is 

understandably important when determining suitability. Though, another key consideration is 

how the requirements of the land are similarly shaped by decisions on how we choose to use that 
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land, which, in this case, involves the key question of how blueberry farming should occur. This 

is further elaborated on in the following subsection through a discussion of the barriers and 

opportunities to blueberry farming in Newfoundland.  

 

8.2 Barriers and Opportunities for Commercialization 

 

 Commercialization of wild lowbush blueberries is currently ongoing in Newfoundland 

with little historic success. Interviews revealed some of the major barriers to the viability of this 

endeavor as perceived by wild lowbush blueberry growers in Newfoundland as well as some 

potential opportunities to ameliorate this industry. These key barriers and opportunities are 

summarized in Table 14. This subsection will proceed to further discuss and contextualise these 

barriers and opportunities.  

Table 14: Perceived barriers and opportunities to success of a commercialized wild lowbush 

blueberry industry in Newfoundland 

 

Perceived Barriers 

 

 

Description 

 

Lack of Profits 
Limits affordability of labour and inputs resulting in a lack of 

business viability and competitiveness in the global market 

Lack of Reliable Skilled 

Labour 

Blueberry picking requires physical adeptness and skill developed 

through practice and demands a reliable workforce. Attracting 

laborers to perform the strenuous and tedious labour involved is 

difficult to achieve with low wages caused by low profits. 

Lack of Mechanization 
Topography of Newfoundland makes it difficult/nearly impossible 

to use mechanical pickers which ‘condemns growers to labour’  

Lack of Collaboration and 

Communication 

There is a lack of collaboration and communication amongst 

growers, buyers, and industry that disadvantages growers 

 

Potential Opportunities 

 

Description 

Entry into different 

markets 

Growers may have better success entering into different markets 

other than those dominated by the industrial agricultural model 

(ex. local market, organic market) 

Value-added production 

Growers may be able to increase their profits by adding value to 

blueberries by secondary value-added production specifically 

considering widespread health-conscious consumption and the 

‘super food’ status of wild lowbush blueberries 

Reformation of the 

Blueberry Grower’s 

Association 

Reforming the Blueberry Grower’s Association could allow for 

greater collaboration amongst growers but is met with resistance 

from some growers 

Formation of a cooperative 

Formation of a cooperative could allow for supply-side 

management and cost-sharing though has been attempted in that 

past with minimal results.  
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8.2.1 The Problem of Labour Shortages, Inability to Mechanize, and Low Profits 

 

Lack of reliable skilled labour was posed as a major barrier to the success of the wild 

blueberry industry in Newfoundland. This was framed as an issue of labour supply and of 

attracting laborers who were able and willing to consistently endure the physical nature of the 

work despite the low wages offered. Shortage of reliable and quality labour is a widespread issue 

in the wild lowbush blueberry industry broadly (Ali, 2016) as well as in Newfoundland’s 

agriculture sector (Abdulai, 2018). Further, work by Barfoot (2006) found that low economic 

pay-off combined with the time-consuming work of hand-picking berries failed to effectively 

attract harvesters to pick berries for growers in Newfoundland. Thus, shortage of labour will 

likely remain a significant barrier unless financial incentives to pick are increased.   

 

One way that the problem presented by a shortage of labour in the wild lowbush 

blueberry industry has been surmounted in other blueberry producing areas is with a push 

towards mechanization (Ali, 2016). Harvesting is the largest expense involved in producing 

lowbush wild blueberries and mechanizing this process has gained large support from producers 

as a way to both respond to the shortage of labour and to reduce production costs (Yarborough, 

2001). Greater than 90% of total wild blueberry fields in Canada are mechanically harvested 

with hand-raking persisting only in fields with rough, undulating terrain (Ali, 2016). Studies on 

blueberry harvesters indicate that on rough and weedy fields, picking efficiency and reliability is 

reduced to below that of hand-raking (Ali, 2016; Yarborough, 2001). This limited ability to use 

mechanical pickers on rough fields was perceived as a barrier to the lowbush wild blueberry in 

Newfoundland by growers who felt that it ‘condemned’ them to labour. Particularly, growers 

expressed that the inability to use mechanical harvesters like other blueberry producing regions 

made it difficult for them to remain viable at a competitive price point considering the extra 

labour expenses.  

 

One potential avenue mentioned by several participants to reduce the barrier presented by 

inability to mechanize is to create varietals that are more amenable to mechanical harvesters. 

This accompanies ongoing research that is exploring ways to develop a high value berry crop 

that can be more easily propagated and that maintains the high antioxidant and polyphenol 

content that have garnered blueberries the title of ‘super fruit’ (Debnath & Goyali, 2020). 

Essentially, this avenue would involve a transition from wild to cultivated production. While this 

may allow for the strengthening of the wild blueberry sector, it is important to note that it would 

also incentivize the use of these new varietals over originals, diminishing the diversity of 

varieties available in markets characteristic of the homogenizing nature of industrial agriculture. 

This would be consistent with Rotz & Fraser (2015) who described the widespread declines in 

diversity of varieties grown within crops particularly as specific varieties are chosen to fit the 

requirements of mechanization. This could reduce the presence of wild varieties that diversify 

food systems and regional diets (Bacchetta et al., 2016) and undermine the potential of wild 
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blueberries as an NTFP through the alteration of the resource and its ecosystem through 

cultivation (Meinhold & Darr, 2019).  

 

Similarly, several participants were hopeful that technological innovation may provide 

mechanical blueberry harvesters that were better equipped for rough terrain. Research exploring 

ways to optimize the reliability and efficiency of lowbush blueberry harvesters is promising and 

ongoing (see Zaman, 2017 for a research progress report on blueberry specific precision 

harvesting technologies). Speaking anecdotally, newer technology tends to come with a higher 

price tag. Even with technological advancement, Newfoundland growers my still be 

disadvantaged relative to growers in other regions who do not require more specialized 

harvesters. Thus, while evidently there is potential for the improvement of harvesters over rough 

terrain, issues with mechanizing the harvesting process is not necessarily an issue of availability 

but affordability. If growers do not receive adequate profits then there is little incentive to invest 

in technology, particularly when doing so will likely put them into debt that there is little 

guarantee they could emerge from.  

 

The main barriers thusly discussed appear to converge at the overarching barrier of low 

profits. Low profits make it difficult to provide living wages to attract laborers. Similarly, even if 

technological advancements create blueberry harvesters that are more suited to Newfoundland’s 

topography, difficulty affording these technologies may continue to disadvantage Newfoundland 

growers. As well, findings saw that growers had problems affording other inputs such as gas (for 

burning fields), beehives (for increasing pollination as is commonly used in other blueberry 

producing regions), and the vague category of ‘resources you can put on the field’ which can be 

assumed to include chemicals such as pesticides, herbicides, and fertilizers. These cost and price 

related issues are characteristic of the ‘cost-price squeeze’ whereby costs continue to increase 

while farm gate prices remain static, a phenomenon that has led to the widespread growth of 

farmer debt and loss of producer power (Rotz & Fraser, 2015). Frustration over limits instilled 

by low profits was common among growers and hinted at deeper feelings of powerlessness 

among blueberry producers. Work by Klassen (2016) on the blueberry sector in British Columbia 

specifically explored the concept of power among growers using a food sovereignty framework 

and found a perceived lack of power among growers relative to other actors in the food system. 

Specific to this project, participants tended to perceive a lack of grower power relative to buyers 

who controlled the price and, to a degree, supply. According to growers, once berries are 

harvested, there is a monopoly on them; one buyer controls the market to the disadvantage of 

growers. Growers struggle to negotiate a guaranteed quantity of blueberries that will be bought 

from them in the next season so that they can plan yields accordingly. Resultingly, the supply is 

driven up to the advantage of buyers and to the detriment of price. Thus, growers are relatively 

disempowered compared to buyers which makes it difficult for them to make a viable livelihood 

out of blueberry farming.  
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8.2.2 Increasing Collaboration and Communication through a Renewed Blueberry Growers 

Association or a Growers’ Cooperative 

 

In reaction to the disempowerment perceived by growers, increased collaboration and 

communication (amongst growers, buyers, and industry) through (1) the possible rejuvenation of 

the Blueberry Grower’s Association or (2) the potential creation of a cooperative were explored 

in findings as themes presenting opportunities to strengthen Newfoundland’s wild blueberry 

industry. Cooperation becomes increasingly important with movement from small-scale NTFP 

commercialization to more mature NTFP value chains orientated towards an export market 

(Meinhold & Darr, 2019). In their study of the BC blueberry industry, Klassen (2016) identified 

the importance of several industry institutions that supported and empowered growers by 

offering opportunities for participation through democratic governance processes (through 

organizations, associations, and cooperatives), describing how the majority of growers felt that 

these processes gave them a voice in matters integral to their livelihoods. Newfoundland is the 

only Atlantic province without an acting wild lowbush blueberry association or organization. In 

provinces with specific blueberry sector groups, these associations promote the expansion of the 

wild blueberry industry by identifying barriers and opportunities to increase the viability of the 

industry, connecting producers and consumers, and providing representation. Rejuvenating the 

Blueberry Growers Association in Newfoundland could help provide growers with the 

opportunity to build relationships with buyers, processors, and other growers. As well, an 

industry association can support producers, lending them a united voice to liaise with 

government, the industry, and the public as indicated in Klassen (2016). This may allow growers 

to communicate more effectively amongst each other in order to agree on and advocate for a 

fairer price and to limit buyers’ abilities to inflate supply for their own benefit. As well, 

formation of an association can foster closer cooperation and partnerships with members of the 

broader institutional environment (ex. research institutes, NGOs, government agencies) which 

Meinhold & Darr (2019) describe as being important for the success of NTFP businesses by 

reducing administrative barriers and market inefficiencies. This can also serve to empower 

growers by shifting management locally as is optimal for consideration of wild blueberries as an 

NTFP.  

 

Similarly, the potential creation of a grower cooperative was explored as an opportunity to 

increase the viability of Newfoundland’s lowbush blueberry industry. Cooperatives are defined 

as “people-centered enterprises owned, controlled and run by and for their members to realise 

their common economic, social, and cultural needs and aspirations” (ICA, 2018). Cooperative 

formation is commonly promoted in NTFP commercial development. Cooperatives can allow 

growers to share costs and benefits through collective investment in storage, processing, and 

transportation as well as through collective negotiation and improved bargaining power (Belcher 

& Schreckenberg, 2008) that can potentially result in increased prices (Meinhold & Darr, 2019) 

as was realized by several interview participants. Further, in their review of the barriers to 
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Newfoundland agriculture more broadly, Quinlan (2012) advocated for the establishment of 

cooperatives that help small-scale producers share services as being essential to the proliferation 

of competitive food production in the province. If growers were able to share costs, the pressure 

of the ‘cost-price squeeze’ on individual growers would be reduced which may allow for 

increased profits. Similarly, a cooperative may facilitate the creation of a set, agreed-upon price 

at which to market berries as well as provide a more stable demand. A cooperative could also be 

open to casual pickers to sell to, blending the culturally important informal blueberry economy 

(where there are willing pickers, and community connectivity and support) with the formal 

blueberry industry. Further, in Meinhold & Darr’s (2019) review of enabling and constraining 

factors in NTFP enterprises, short value chains were found to be beneficial for NTFP producers 

who benefitted from the restricted role of middlemen as a way to obtain higher prices. Klassen’s 

(2016) work with British Columbia blueberry industry found that buyers disproportionately 

profited from berries relative to producers, a sentiment that was echoed by growers in 

Newfoundland. As such, a cooperative may provide the opportunity to shorten the value chain by 

eliminating buyers which may allow growers to avoid the appropriation of benefits by buyers, 

rather allowing them to recapture this value as their own profits. 

 

While cooperatives indeed appear to present an opportunity for further research, there is 

some concern over the feasibility of incorporating a cooperative structure in Newfoundland’s 

wild blueberry industry. It was noted in interviews that several components of cooperatives, 

equipment and input sharing, tended to be unfeasible in the province due to high rates of wear 

and tear and difficulty transporting equipment efficiently over the geographically expansive 

province. For these reasons, cooperatives have been relegated to something that has been tried 

and that has failed in the past in Newfoundland. Of course, it’s possible to have a cooperative 

without this input and resource sharing component, though it evidently limits the efficacy of 

cost-sharing. Further, while shortening value chains presents a potential way for growers to 

increase their profits, middlemen may be necessary for growers to access global markets 

(Meinhold & Darr, 2019). Shortening the value chain may also necessitate that growers take on 

more roles (ex. an entrepreneur) which threatens the ‘farmers as farmers’ perspective that some 

participants held firm during interviews. Similarly, leeriness towards those farmers who do want 

to expand their identity as a farmer, referred to by one participant as ‘men in ties’, may not make 

for a trusting, collaborative environment. While one grower (supported by several industry 

members) did show great interest in forming a cooperative, it is important that the perspectives 

of more growers are explored specifically on this theme before this option is truly considered. 

This is particularly the case due to the strong potential for elite capture in NTFP 

commercialization whereby the benefits of commercialization are captured by a few successful 

enterprises to the detriment of small producers (Meinhold & Darr, 2019).  

 

Finally, research findings indicate that reforming a blueberry growers association or 

creating a grower cooperative may be severely hindered by limited participation. Competitive 
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attitudes between growers expressed during interviews will challenge the creation of either a 

Blueberry Growers Association, as evidenced by the decline in this association for this very 

reason, or a cooperative, as an enterprise predicated on cooperation, by nature of limiting 

collaborative efforts. Particularly, attitudes such that growers would prefer to make a go of it on 

their own is not particularly indicative of interest in forming a cooperative. Considering that both 

these options are largely in reaction to grower disempowerment, it is important to also consider 

that the opportunity to participate in these organisations may not be equitably distributed and 

may be limited to certain groups (Klassen, 2016). This is particularly significant considering that 

there are already biases against who is included, particular in veteran vs. new grower relations. 

Thus, reforming a blueberry association and/or creating a grower cooperative theoretically holds 

potential for increasing the success and viability of the industry but may be difficult to actually 

operationalize.  

 

8.2.3 Finding a Marketing Niche 

 

Several other opportunities for the lowbush blueberry industry surround the theme of 

increasing the market value of berries. One of the proposed ways of doing this was by increasing 

value through the creation of a market niche predicated around Newfoundland blueberries as the 

‘caviar of blueberries’ (as coined by one of the research participants). Newfoundland wild 

blueberries were recognized by participants for their superior health benefits and quality. This is 

founded by literature that suggests that Newfoundland wild blueberries contain a large variety of 

anthocyanins and flavanols (Hossain et al., 2016), with a higher antioxidant capacity and 

phenolic content than cultivated berries, which may be protective against neuroinflammatory 

related neurodegenerative disorders (Debnath-Canning et al., 2020). As well, studies have 

demonstrated that blueberries can improve memory and mobility, protect the heart, and act as 

anti-cancer agents (Qu et al., 2017). These qualities have increased consumers’ demand for this 

fruit (Qu et al., 2017) and garnered interest in wild blueberries as functional foods – a term 

which refers to foods that have potentially positive effects on health beyond basic nutrition 

(Debnath-Canning et al., 2020). This has stimulated research revealing effective techniques to 

produce blueberry extracts that maintain these compounds to maximize health benefits (Hossain 

et al., 2016) and provides an opportunity for value-added production. This is a particularly 

attractive avenue to pursue considering that growth of the global functional food market is 

outpacing that of the traditional processed food market (Opal Consulting, 2010). Overall, the 

marketability of wild blueberries may be increased is processed as functional foods in this 

growing niche of the global food market.  

 

Another market niche that is commonly explored for NTFPs is that of quality, 

environmentally/ socially friendly products (Belcher, 2003). Further, market research has 

indicated that the attributes of ‘pesticide free’ and ‘all natural’ should be promoted by producers 

and marketers to create a more desirable blueberry profile (Qu et al., 2017). Participants in this 
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project expressed a preference for picking Newfoundland wild blueberries because they 

perceived them as being ‘natural’. This indicates that marketing Newfoundland blueberries in the 

niche of environmentally sustainable products may increase demand which may have a positive 

effect on profits. Many growing practices are not too far removed from actualizing these 

attributes. For example, while growers demonstrated frustration around being ‘condemned’ to 

labour, this reliance on handpicking could be turned into a marketing opportunity. Handpicking 

is less likely to bruise the fruit, requires minimal machinery, and pickers perceived it as being the 

kinder picking option for the health of the plant. Handpicking also creates employment 

opportunities and while finding pickers is currently a difficult task, increasing the value of 

berries may in turn allow growers to increase wages and attract pickers. Thus, handpicking 

provides a higher quality fruit, is perceived as more sustainable than mechanical harvesting, and 

provides employment opportunities for local communities. Marketing Newfoundland blueberries 

as uniquely handpicked could act as a label of quality and social and environmental 

sustainability. This angle could further expand into the organics market. Participants described 

the advantage of Newfoundland’s freedom from the notorious blueberry maggot which limits the 

requirement of pesticide application and may facilitate pursual of organic certification. Wild 

lowbush blueberry growers have been increasingly turning towards organic production 

(Drummond et al., 2012) as one of the best publicly known third-party certification (Klassen, 

2016). Entering this market niche could potentially increase the value of Newfoundland berries 

and improve grower profits though may narrowly privilege producers capable of affording 

certification.  

 

8.2.4 Increasing Value-Added Production  

 

Creating value-added products provides another potential opportunity to increase the 

value of wild blueberries in order to strengthen the sector in Newfoundland. Processing has been 

found to positively influence income and profits generated from NTFPs broadly (Meinhold & 

Darr, 2019), and wild berries specifically by expanding outside of the limited fresh markets for 

berries (Barfoot, 2006), improving shelf-life and transportability (Stolz et al., 2017), and 

diversifying growers’ business models (Klassen, 2016). As well, value-added production may 

help generate employment opportunities (Meinhold & Darr, 2019). Newfoundland’s wild 

lowbush blueberries are already featured in value-added products such as jams, syrups, jellies, 

and locally produced wines (Barfoot, 2006). These value-added berry products are particularly 

popular among tourists (Barfoot, 2006) as souvenirs of Newfoundland (Everett, 2007). Recently, 

value-added production in Newfoundland has even expanded to involve berry powders offered as 

health supplement (see Frozen in Time Ltd., 2020). Thus, value added production is not new to 

Newfoundland and may present an opportunity for growers to increase demand and profits for 

their berries.  
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Though, increasing processing capabilities in the province may lead to greater grower 

disempowerment. Financial constraints may restrict grower ability to invest in value addition, 

limiting economic benefits (Meinhold & Darr, 2019) which indicates that these processing 

ventures may also be vulnerable to elite capture. In their study on the BC blueberry industry, 

Klassen (2016) found that processors held a lot of control over production based on their ability 

to reject fruit depending on market conditions and the season’s yield and profited 

disproportionately from the blueberry industry relative to growers (Klassen, 2016). Thus, if 

value-added production proliferated in Newfoundland, the added value may be captured by 

processors rather than by growers. Perhaps if processing were cooperatively governed/ owned, 

these potential negative impacts may be hampered though this is entirely speculative and 

requires greater research.  

 

8.3 The Socio-Cultural Values of Berries in  

 

 Exploring an industry predicated on a wild food with a long history of subsistence use 

necessitates an understanding of the socio-cultural values surrounding it in order to comprehend 

the possible ramifications of commercialization. Talking with people in Newfoundland about 

their wild berries was an opportunity and privilege. The passion community members had for 

their berries was evident in people’s excitement when telling their berry related stories and 

experiences. What became obvious through this process was that, while these stories were tied 

together along the common theme of berries by nature of my research, what made these stories 

important to people wasn’t specifically that they involved berries but rather that they involved 

connection to family, community, tradition, culture, and the land. The value of berries for many 

in Newfoundland was not confined to the material but was rather related to berries as a central 

element of intertwined social and cultural practices and human-environment relations.  

 

Gathering wild foods is widely regarded in literature as being connected to tradition and 

cultural identities (Bacchetta et al., 2016; Boulanger-Lapointe et al., 2019; Doonan, 2019; Loring 

& Gerlach, 2009; Poe et al., 2013). This is consistent with research findings that found that 

people valued gathering berries as time to gather with friends and family to pick as well as to 

participate in other social activities such as boil ups, walking, storytelling, and lunching that 

were part of tradition. As well, berries and berry-picking were common topics of conversation 

and of shared stories that endured even virtually as a way to include those who could no longer 

pick in tradition and to maintain this shared cultural identity. In this way, gathering berries was 

found to be “a rich source of story” (Loring & Gerlach, 2009, p. 471) that led to the maintenance 

of tradition. Berries or berry products were also often given as gifts to connect with those who 

could no longer pick or to visitors as a product that reflects Newfoundland culture and tradition. 

This is in line with literature highlighting the importance of gift-giving of NTFPs (Emery et al., 

2005) and wild foods (Boulanger-Lapointe et al., 2019; Gerlach & Loring, 2013; Poe et al., 

2013) in strengthening social networks. Essentially, participants valued the tradition of berry 
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picking as an opportunity for connection and reconnection among people, places, and culture 

over time. The socio-cultural value of berries to participants reflects the role wild foods play in 

“the preservation and transmission of traditions and cultural practices, for the maintenance of 

social networks and interpersonal relationships, and for supporting individual and community 

sense of worth and identity” (Gerlach & Loring, 2013, p.2). Gathering berries connects people in 

practice and in story to each other, to their community, and to their traditions and identity as 

residents of Newfoundland.  

 

Findings indicated that berry picking as a social practice of gathering was important for 

ecological knowledge sharing as consistent with literature on NTFPs and wild foods (Emery et 

al., 2005; Gerlach & Loring, 2013; Poe et al., 2013). Pilgrim et al. (2008) focus on knowledge 

transfer in the dimension of local ecological knowledge (LEK) whereby LEK is socially 

embedded, gained by frequent interaction with the local environment during subsistence 

activities, and “transferred between generations through observations and narratives” (p.1005). 

This was highlighted in findings that noted the valued increase in awareness and knowledge of 

the land and seasonal cycles learned through the practice of gathering berries. As well, local 

ecological knowledge was transferred intergenerationally through the social practice of berry 

picking, allowing this information to be shared and maintained among people and across time. 

This is particularly significant because local ecological knowledge has been linked to the 

development of norms and values that promote the conservation of these ecosystems (Pilgrim et 

al., 2008). Transversely, loss of this knowledge can damage local management systems, lead to 

overexploitation, negatively impact ecological sustainability (Pilgrim et al., 2008; Poe et al., 

2013). This is an important consideration when attempting to commercialize wild foods and 

NTFPs.  

 

Well-being was also found to be a central value of blueberry gathering according to 

research results. The concept of well-being extends the understanding of health to include the 

importance of socio-ecological relations and social relations within communities (Parlee et al., 

2005). Findings demonstrated that berry picking helped promote both socio-ecological relations 

– exhibited by participants who voiced a feeling of connectedness to the land, to subsistence 

cycles, and to country foods – as well as social relations among family and community. As well, 

participants generally felt emotionally about these socio-ecological relationships formed during 

the harvesting of wild foods. Picking provided people with a way to escape the pressures of their 

lives by motivating them to spend time outside performing a relatively easy and accessible goal-

driven activity. Participants spoke of a physical and emotional closeness to nature felt when 

picking that increased their awareness of the surrounding environment and its natural cycles; 

gathering provided a “living link with the land” (Bharucha & Pretty, 2010, p.2922). Picking 

evoked a sense of peace and meaning to the benefit of participants’ mental well-being. These 

more emotional elements of picking are reflected in numerous studies that have shown that 

contact with nature promotes positive emotional states and that experiences in nature are 
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important sources of meaning (see Capaldi et al., 2015). Findings are similarly reflective of work 

done by Emery et al. (2005) that found that NTFP harvesters found psychological and emotional 

value in spending time outdoors and were motivated by the act of gathering. Moreover, picking 

also benefitted participants’ physical health by the inherent physicality of the task of walking 

over barrens and intermittently stooping or kneeling to pick berries as is a common benefit of 

food gathering (Poe et al., 2013). 

 

8.3.1 Considerations for Commercialization 

 

It is important to contextualize the socio-cultural values of wild lowbush blueberries thusly 

discussed against the backdrop of potential commercialization. While findings did not 

demonstrate a concern among locals over the further commercialization of the blueberry 

industry, there remains several considerations to discuss. 

 

First, positive reactions towards commercialization trailed the belief that there was an 

abundance of berries throughout Newfoundland and that commercialization would not impede 

locals’ ability to pick. This is understandable considering that attempts to create a viable 

commercial blueberry industry in the past have been largely unsuccessful making it difficult for 

locals to imagine a scenario where there is success in this industry to the extent that their current 

freedom to harvest on crown lands is restricted. The location of pickers’ preferred picking 

grounds was consistently a closely kept secret (Everett, 2007) which implies proprietary feelings 

over traditional berry grounds. Indeed, in their own work on Newfoundland wild berries, Doonan 

(2018) found that conflicts surfaced in relation to the management of foraging areas. Thus, it is 

possible that the inability of one to gather on berry grounds where they have consistently 

gathered in the past may not be well received. In the case of national parks, berry picking is 

prohibited yet many participants spoke of continuing to pick within park boundaries, implying a 

sense of a right to pick on previously public lands. It is possible that with an increase in 

commercial blueberry farms, more berry land may be enclosed from the public which may create 

issues around lack of access. This concern is justified by literature which indicated that through 

NTFP commercialization, access is often reduced as a result of changing property rights (Belcher 

& Schreckenberg, 2007). As well it is consistent with work by Doonan (2019) which emphasized 

that the management of berries specifically would constrain intertwined social activities in 

Newfoundland. 

   

Further, there were several comments that hint that concern may arise with further 

commercial establishment and loss of control over how these fruits are harvested. One 

participant described how she fenced off her berries to prevent others from using hand rakes to 

pick them because she perceived them as being destructive and wasteful; they break branches on 

the plant and harvest more than just ripe berries. Others also held stewardship-based 

considerations when picking such as leaving some berries for wildlife and other people in years 
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when fruit is sparse and avoiding hand raking until the majority of the fruit is ripe. Poe et al. 

(2013) similarly found an ethic of stewardship and sustainable harvesting among gatherers 

cultivated by intimate connections between gatherers and their environment in their study 

exploring the importance of gathering practices in urban forests. While these practices were not 

universally important among participants in this study, they do demonstrate how people tend to 

consciously avoid overexploitation when picking. Lack of control and input into how blueberries 

are harvested may cause conflict between pickers and other resource users and could potentially 

lead to overexploitation. This is reflected in literature which finds that insecure tenure over 

gathering grounds increases the risk of over-exploitation (Belcher & Schreckenberg, 2007). 

 

Commercialization may alter the dynamic between traditional resource users and their 

gathering environments. Departure from cultural traditions, local ecological knowledge, and 

overall connection to the land in favour of financial incentives can lead to overexploitation and 

ecosystem collapse (Pilgrim et al., 2008). Particularly, the loss or transformation of local 

ecological knowledge can stimulate intergenerational loss of people’s ability to manage 

environmental resources, understand local spatiotemporal changes, and accurately classify their 

environment (Aswani et al., 2018). This can cause not only environmental degradation but loss 

of livelihood resilience and increased vulnerability to socioeconomic and environmental changes 

(Aswani et al., 2018). Of course, loss of LEK is not universal with market integration with some 

instances of market integration strengthening LEK by enhancing local products and practices 

(Aswani et al., 2018). It is possible that increasing the viability of the commercial wild blueberry 

industry in Newfoundland may encourage people to farm blueberries which would increase the 

transmission and value of knowledge of the practices required to successfully manage wild 

blueberry stands for production. Though it is also possible that a productivist mindset – that 

which is focused on increasing production (McDonagh, 2014) – may alter traditional resource 

users’ relationships with the ecosystems that blueberries are a part of in favour of maximizing 

the productivity of berries to the detriment of other less marketable species. This is particularly 

worrisome considering that Newfoundland is comprised largely of the important boreal forest 

ecozone and that the biggest limiting factor to blueberry fruit production is limited light 

availability which could justify deforestation in order to maximize production. Thus, it is 

important to consider how commercialization may alter the relationship between people and their 

environment and the potential impacts on local ecological knowledge and ecological 

sustainability.  

 

Of course, the socio-cultural values of wild berries and berry picking have value in their own 

right outside of ecological sustainability. Wild berries and berry picking were components of 

tradition and cultural continuity, strengthened social networks, transmitted local ecological, and 

ameliorated personal and community well-being. Changes to food systems, such as 

commercialization of wild berries, can disrupt these social and cultural practices that surround 

them, resulting in the “invisible losses” of important socio-cultural values (quote from Turner et 
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al., 2008, p.1 as cited in Loring & Gerlach, 2009, p. 467). Commercialization may reduce 

involvement in picking if these foods are easily accessible in markets. Store-bought foods 

commonly stimulate decline in the use of traditional foods in industrialized countries (Bharucha 

& Pretty, 2010; Pilgrim et al., 2008). The significance of these declines is realized to a greater 

degree through the understanding of the intertwined social and cultural practices that are 

similarly at risk through declines in the use of traditional foods. Giving berries as a gift or 

sharing in berry stories was a way to connect people and community through shared meaning of 

berry picking as a practice of tradition. As well, sharing in the process of picking was noted as 

contributing to physical and emotional well-being, interpersonal connection, intergenerational 

knowledge transfer, and the maintenance of social networks. If store-bought berries of 

Newfoundland quality become more readily available, these meaningful interactions may no 

longer occur as purchasing wild berries from markets becomes more normalized. Similarly, if 

picking becomes market-oriented, the values surrounding picking may become more economic 

in nature. Though, purchasing berries from locals was seen as a way to support community. If 

commercialization occurs in a way that empowers local rural communities, this process can be 

seen as an opportunity to expand the province’s economic base, create jobs, and to continue to 

support community members. Of course, this is entirely dependent how this commercialization 

occurs, who is in control, and who will reap the benefits. Contrastingly, it is possible that the 

sociocultural values surrounding wild blueberries may be of higher importance than the potential 

role of blueberries in contributing to rural development through commercialization.  
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Chapter 9: Conclusion 

 

9.1 Research Aims Revisited & Key Findings 

 

 This research aimed to explore several dimensions of Newfoundland’s wild lowbush 

blueberry industry. To accomplish this endeavor, this research applied a mixed-methods case 

study approach to investigate the wild lowbush blueberry industry in Newfoundland. First, a 

GIS-based MCE was employed to determine suitable land for lowbush blueberry farming based 

on the combination of spatial criteria, incorporating elements of the biophysical environment and 

market connectivity. Then, data was collected through 23 semi-structured interviews with 

pickers, growers, and industry professionals to explore (1) grower perceptions of the barriers 

limiting the success of the industry and potential opportunities to increase industry viability, and 

(2) the sociocultural values that surround berries and berry picking in Newfoundland. The key 

findings of these objectives will be briefly summarized below.  

 

 The first objective of this research was to explore the land-use suitability for lowbush 

blueberry farming within Newfoundland using a geographical information system based 

multicriteria evaluation. This analysis combined five spatial criteria – light availability, growing 

season days, soil, slope, and remoteness – and two constraint areas – constrained land-use and 

protected areas – in a weighted sum operation to form an output map of suitability values that 

were then classified into five categories: constrained, unsuitable, marginally suitable, moderately 

suitable, and highly suitable. Accordingly, 21729.2 km2 (20.4%) of the study area was 

constrained due to protected areas and conflicting land use and thus eliminated as unsuitable for 

lowbush blueberry cultivation. Unsuitable area comprised 21188.7 km2, accounting for 19.9% of 

total land area. Marginally suitable area comprised the largest area at 43786.4km2 (41.1%) 

followed by moderately suitable area at 18639.7km2 (17.5%), and highly suitable area at 1106.5 

km2 (1.0%). While this analysis would indicate that there is limited suitability for industrial 

lowbush blueberry farming in Newfoundland (as is indicated by the low proportion of land 

within the highly suitable category) it conversely indicates that there exists significant potential 

for blueberry framing on more marginal lands (if the moderately suitable and highly suitable land 

are combined). Several variables were specific to conventional blueberry farming and as such 

alternative methods of blueberry farming – such as those that are less mechanically involved 

and/or that incorporate an agroforestry approach – may allow growers to better realize this 

potential and merit further investigation.  

 

The second objective of this research was to explore the grower perceptions of the 

opportunities and constraints to successful wild lowbush blueberry farming in Newfoundland. 

Key barriers that emerged from this research included low profits, inability to mechanize, and 

lack of collaboration and communication both among growers and industry. Low profits from 

blueberry sales emerged as a prevalent theme that impeded business viability and 
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competitiveness by limiting grower ability to attract quality and consistent labour and failing to 

incentivize use of productivity increasing inputs. This was further complicated by shortages of 

labour and an inability to mechanize harvest. Newfoundland’s undulating terrain combined with 

the low growing nature of wild blueberries makes employing mechanical pickers widely 

unfeasible throughout the province, increasing grower dependence on a limited labour supply. 

Combined, these barriers put Newfoundland’s blueberry industry at a disadvantage relative to 

other blueberry producing regions, which benefit from more amiable site conditions that allows 

for mechanization. Research exploring both the creation of lowbush blueberry hybrids that are 

more amenable to mechanical harvesting (Debnath & Goyali, 2020) and more specialized 

mechanical pickers (Zaman, 2017) is ongoing. Though, creation of hybrids may reduce the 

number of varietals available in the markets, reducing the diversity in food systems as 

characteristic of the homogenizing nature of the industrial food system (Rotz & Fraser, 2015). As 

well, growers may lack the financial means to afford more specialized machinery. Thus, further 

research exploring the social feasibility of these potential ‘solutions’ is necessary to ensure that 

their implementation will benefit Newfoundland blueberry growers and improve industry 

viability.   

 

Based on my analysis of the current state of the industry, I have identified various areas 

where improvements could be made to increase the success of Newfoundland’s wild blueberry 

industry. From this work, the themes of increasing collaboration through the rejuvenation of the 

Blueberry Growers Association and/or a grower’s cooperative and increasing value through 

marketing in alternative markets and value-added production were explored. Overall, growers 

alluded to a sense of disempowerment over low prices that were controlled largely by buyers. 

Increasing collaboration and communication amongst growers and industry may provide an 

opportunity to empower growers to the overall benefit of the lowbush blueberry industry. 

Rejuvenating the Blueberry Growers Association may provide support to producers and lend 

them a unified voice to liaise with government, the industry, and the public in order to advocate 

for the blueberry industry. As well, a grower cooperative may similarly empower growers 

through collective negotiation and improved bargaining power as well as create opportunities for 

cost-sharing of storage, processing, and transportation. While both of these options present 

opportunities to improve communication and collaboration within the blueberry industry, they 

may be difficult to operationalize. Further, marketing Newfoundland blueberries through in the 

niches of functional foods, environmentally friendly foods, or organic foods may increase the 

value of these berries and improve grower profits. Similarly, increasing value-added production 

may provide another opportunity to increase the value and profit of berries. Though, both of 

these opportunities may be prone to elite capture, benefiting processors or distributors rather than 

blueberry growers.  

 

The third and final objective of this project was to explore the socio-cultural values 

surrounding wild lowbush blueberries in Newfoundland. The value of berries for many in 
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Newfoundland was related to berries as a central element of intertwined social and cultural 

practices and human-environment relations. Specifically, the key themes that emerged from this 

exploration of socio-cultural values included sustaining tradition, building community, and 

promoting well-being. Wild berries and berry picking were valued for how they united 

communities and multiple generations, connected people to the cultural activity of gathering wild 

foods, and contributed to sense of place through shared tradition. Further, berry picking and 

sharing of berries and berry goods provided an avenue for connection and maintenance of social 

ties among family and community members which facilitated intergenerational knowledge 

transfer. As well, berry picking was found to promote socio-ecological relationships and 

individual mental and physical well-being by encouraging individuals to be active out on the 

land with friends and family. The socio-cultural values attributed to wild berries and berry 

gathering are important to Newfoundland communities and culture and are potentially sensitive 

to change with NTFP commercialization. Moreover, these values may indicate that the socio-

cultural values entwined with wild berries and wild berry gathering may be more important than 

the potential market value created through commercialization.  

 

In conclusion, this research suggests several things. Firstly, it suggests that wild berries 

and berry picking are socio-culturally valued as a way to connect with community, practice 

tradition, and improve well-being by individuals and communities in Newfoundland and that 

maintaining these relationships and values through picking is important to people. Secondly, this 

research suggests that land is only marginally suitable for blueberry farming under an industrial 

model of farming blueberries. Rather, alternative ways of blueberry farming, primarily those 

which employs human pickers rather than mechanical pickers or that operates within an 

agroforestry system, may provide more suitable models for blueberry farming in Newfoundland. 

Similarly, growers have difficulty competing in the conventional industrial blueberry industry as 

characterized by the profit limiting cost-price squeeze and reliance on mechanization over human 

labour as well as diminished decision-making capacity of individual growers (as described in 

Rotz & Fraser, 2015). This suggests that if the blueberry industry is to be further pursued in 

Newfoundland, alternative agricultural systems specifically merit further exploration and 

research.   

 

9.2 Future Directions 

 

This research led to the identification of several important areas for future research. First, 

future research could focus on creating a stronger land-use suitability model. One important 

direction this research could take is incorporating community participation into the creation of 

the GIS model. Community participation in natural resource management focused GIS has been 

found to empower community members by involving them in decision making and mapping and 

improve dialogue between decision makers and community members so that the spatial 

implications of policy decisions and actions are recognized (see McCall & Minang, 2005). This 
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approach may more appropriately allow community members to determine how to balance the 

varying values at play for their best interests. As well, this provides an opportunity for more 

regionally and industry specific knowledge to be incorporated into the model, as a compliment to 

literature, in order to determine key criteria determining land-use suitability for blueberry 

farming. For example, engagement with industry experts and growers may better determine land 

characteristics that are best suited to blueberry growing in Newfoundland. This would ideally 

also include the participation of other community members, particularly those who engage in 

berry gathering, who can indicate important picking grounds to preserve for cultural purposes. 

Another important addition to improving the model would be validating the model in the field. 

Validation attempts to determine whether the model accurately represents the real world. In this 

case, validation may determine if areas classified in the model as highly suitable indeed represent 

areas where blueberries are found and could be easily farmed. Validation too could benefit from 

community participation to increase accuracy. Future research could also explore the land-use 

suitability for blueberry farming under an alternative production model. This may involve 

reassessing criteria relative to their importance in blueberry farming that employs human pickers 

rather than mechanical pickers. It may also involve adding criteria that were not previously 

included such as spatial data on forestry licenses that may indicate areas where an agroforestry 

scheme could be applied. These are just a few examples of potential adaptions to the original 

model that could be further pursued. 

 

As well, this study contributed breadth in the examination of opportunities to strengthen the 

sector and, as such, future research could expand on these opportunities to contribute greater 

depth. Future research could explore which of these opportunities is best suited to improving the 

blueberry industry in Newfoundland based on community input. Following this, research could 

focus on determining the economic, cultural, and environmental feasibility of opportunities 

presented in this work. For example, a project could be started that focuses specifically on the 

feasibility of forming a grower’s cooperative in Newfoundland. This project could first explore 

similar models that incorporate cooperative elements into the blueberry industry (see Stolz et al., 

2017 for a case study on blueberry foraging as a social economy in Northern Ontario). Then, 

input from farmers, industry professionals, conservation professionals, buyers, processors, and 

community members could be gathered to understand how a grower cooperative could be 

operationalized in a way that is culturally respectful, economically viable, and environmentally 

sustainable. This approach could similarly be used to determine the feasibility of other discussed 

opportunities such as an agroforestry approach to blueberry farming, reforming the blueberry 

growers’ association, entering alternative markets (ex. organics), and increasing value-added 

production.  

 

Finally, this study discussed the socio-cultural value of wild berries and berry gathering with 

Newfoundland community members but lacked specific inclusion of Indigenous peoples. Further 

research would do well to involve Indigenous communities from the beginning in the planning 
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stage of research on wild resources. Giving these communities a voice in the exploration of 

agricultural pursuits that have routinely ignored them in the past is essential to ensure that 

blueberry farming is carried out in a way that is culturally and socially respectful and that is non 

disruptive to traditional Indigenous food systems.  

 

Research into potential alternative markets where wild blueberries may have greater value 

would be another good avenue for more research. This might utilize certifications such as those 

under EcoCert that can grant growers access to new national or export markets. This may include 

use of existing certifications such as organic agriculture Canada or creation of certification 

similar to Boreal Wild Blueberries as used on Quebec produced wild blueberries to communicate 

environmentally respectful production methods and harvest from the boreal forest. Research will 

have to compare the costs versus the benefits of such a certification to ascertain whether use or 

creation of a certification would prove beneficial for Newfoundland’s lowbush blueberry 

industry and whether the benefits would be adequately captured by growers. Similarly, market 

research on value-added production and functional foods specifically involving wild blueberries 

should also be explored.  

  

Further, this work also contributes several policy recommendations. It is important to note 

that this thesis is based on a small sample size and serves more as an exploration of perspectives 

on the matter rather than a definitive analysis of opinions and this must be considered when 

assessing the merit of these recommendations. Since wages were found to be generally 

insufficient to attract laborers, government subsidy for these wages may help growers acquire 

laborers. Further, since inability to mechanize was determined as another barrier, increasing 

funding for research and development of more specialized mechanical pickers may also help 

Newfoundland growers be more competitive in the blueberry industry. Similarly, funding 

research and development for value-added processing presents another valid policy avenue. 

Government and industry support in reforming a blueberry growers association would also better 

position Newfoundland growers to better communicate and advocate for themselves to create a 

more viable commercial situation.   

 

9.3 Concluding Remarks 

 

As climate change alters the distribution of cultivable lands, and as interest turns towards 

agricultural expansion as a solution to feed the growing global population, it is important that we 

explore the barriers to agricultural expansion that exist at regional scales. Particularly, research 

into climate-driven agriculture frontiers has largely occurred at the aggregate scale, ignoring the 

biophysical and socio-cultural implications of expanding agricultural production into lands that 

have been previously unused for industrial agriculture. While my research focused regionally on 

the barriers and sociocultural values that influence Newfoundland’s lowbush blueberry industry, 

on a broader level it cautions against broad claims about agricultural opportunities driven by 
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climate change that do not consider other social, cultural, and environmental variables that shape 

agricultural and food systems. Instead, it promotes the exploration of alternative food production 

landscapes and strategies that can help contribute to more environmentally, socially, and 

culturally conscious food systems.  
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Appendices 

Appendix A: Interview Guide 

 
Stated here are the broad categories of informants being questioned during the semi-

structured interviews and the questions that will be covered. It is possible that participants may fall 
into multiple categories. These interviews will occur in a casual, conversational manner. As such, 

this chart will act as an interview guide. Some questions may not be asked if they were covered in 

participants’ responses to previous questions. 

 

Berry Collector  Value-added producer  Researcher/expert  Farmer  

Can you tell me the first 

story or memory you 

have of berries?  

Why do you pick 

berries?  
When did you first start 

picking berries?  

Where do you pick 

berries? Who taught 

you where to pick 

them?  

How do you pick 

berries?Who taught you 

how?  
How often do you 

consume berries? Are 

they berries that you 

picked?  

Can you remember any 

community events 

involving berries?  

Where would you 

expect to find berries?  

Where would you never 
expect to find berries?  

Do berries occur close 

to your community?  

Can you tell me the first 

story or memory you 

have of berries?  

Can you remember any 

community events 
involving berries?  

What is the history of 

your company? How 

did it come to be?  

Why do you work in 

this space now? Why 

berries?  

Is it hard or easy to get 

into this industry? Why 
or why not?  

What kind of value-

added products do you 

produce? Why?  

Which of your products 

are most popular? 

Why?  

Who do you sell your 

products to?  

Where do you get the 
berries that you 

process?  

 

 

 

 

 

Can you tell me the first 

story or memory you 

have of berries?  

What are your 

perceptions/what is the 
history of the 

importance of berries to 

north-central 

Newfoundland?  

What do you think of 

the potential 

commercialization of 

the berry industry? 

Why?  
Is it hard or easy to get 

into this industry? Why 

or why not?  

Where would you 

expect to find berries?  

Where would you never 

expect to find berries?  

Have you observed any 

changes in berry 

picking/harvesting 
seasons?  

What, if any, are the 

impacts of climate 

change on berries and 

the formal and  

Can you tell me the first 

story or memory you 

have of berries?  

Why do you work in 

this space now? Why 
berries?  

What is the history of 

your farm? How did it 

come to be?  

How often do you 

consume berries?  

Can you remember any 

community events 

involving berries?  
Is it hard or easy to get 

into this industry? Why 

or why not?  

What type of berries do 

you grow? Why?  

How do you grow your 

berries? Why?  

Who do you sell your 

berries to?  

Who are your 
employees (ie. are they 

family members, are 

they community 

members)?  
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Appendix B: Information and Consent Letter 

 

 
Department of Geography, Environment and Geomatics 

 

 

Information Letter and Consent to Participate in Research: Interview 

 

Exploring Newfoundland’s Blueberry Industry: Prospects in a Changing Climate 

 

You are invited to participate in a research project investigating Newfoundland’s formal and 

informal blueberry industry. The lead researcher is Master’s candidate Chelsea Major strongly 

supported by a team of academic advisors consisting of Dr. Evan Fraser and Dr. Faisal Moola, 

and faculty coinvestigator Dr. Phil Loring from the Department of Geography, Environment, and 

Geomatics at the University of Guelph, Canada. Results of the study will contribute to a master’s 

thesis that focuses on the importance of wild berries to the people of north-central Newfoundland 

and how this may be altered due to a changing climate. The research is funded by Food From 

Thought, SSHRC’s Insight Grant and the Canada Research Chair Program. 

 

Purpose of the Study 

 

The objective of this study is to understand the socio-cultural and economic importance of 

blueberries as a resource, to understand the commercialization of wild blueberries in 

Newfoundland to identify barriers and potential for development, and to explore how this may 

vary in a changing climate in Newfoundland.  

 

 

You are receiving this letter because you are 19 years or older and have experience with 

either the collecting, harvesting, cultivating, processing, researching, and/or the 

consumption of blueberries within Newfoundland. If you are below the age of 19, and/or 

have no experience in Newfoundland’s wild berry industry, you are not eligible to 

participate in this study. 

 

If you agree to participate in this study, you will be asked to: 

 

• Participate in an interview over the phone (1-2 hours) about your perceptions of the 

cultural, economic, and environmental importance of blueberries in Newfoundland and 

will engage with topics concerning how you value, use and experience blueberries, 

industry potential and barriers, and how this all may vary with climate change. 

 

It is normal practice at the University of Guelph to inform all study participants of their rights 

and our obligations. Please note the following items: 
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• There is a risk that you may share some personal or confidential information by chance, 

or that you may feel uncomfortable talking about some of the topics. However, we do not 

wish for this to happen. Please do not respond with anything that you are not comfortable 

with being made public. 

 

• Participation - Your participation in the study is entirely voluntary and you may withdraw 

at any time without penalty. You may refuse to answer any question and still remain in 

the study. If you would like to withdraw from the study at any time, you can do so by 

informing the researcher. The researchers reserve the right to disregard your data should 

circumstances arise which require this.  

 

• Confidentiality - Every effort will be made to ensure confidentiality of any identifying 

information that is obtained in connection with this study. All collected data connected 

with the interview will be used solely for the research purpose, will be stored on a secure, 

encrypted, password-protected computer, and will be transcribed and analyzed only by 

the researcher who interviewed you. All data will be stored for two years following the 

completion of the study at which point it will be deleted. All identifying information will 

be anonymized in publications and reports. Please note that confidentiality cannot be 

guaranteed while data are in transit over the internet. 

 

Potential Risks of the Study 

 

We anticipate minimal/no risk in participating in this study. However, there is always a chance 

that you may share some personal or confidential information by chance, or that you may feel 

uncomfortable talking about some of the topics. As well, since these interviews are occurring in 

smaller communities, it is possible that you may be indirectly linked to your responses by act of 

telling responses that are familiar to those who know you. We do not wish for this to happen. 

Please refrain from saying or responding to anything that you are not comfortable with making 

public.   

 

Potential Benefits of the Study 

 

There is no direct benefit to you by participating in this study. Though, this research may help to 

inform agricultural and environmental policy concerning blueberries and the blueberry industry 

in a way that is reflective of community needs and values. This may lead to an increased 

understanding of the importance of wild food – in this case blueberry – markets in Canada as 

well as of the effects of climate change on this resource. If you are interested in receiving a 

summary of the findings, please contact the study researchers. We are happy to share the 

findings with you. 

 

Audio Recording  

If you consent, interviews may be audio-recorded for purposes of preparing accurate summaries.  

All recordings will be swiftly transferred from the recording device to the encrypted mobile 

computer, erased from the recording device, and then erased from the computer within 2 years of 

the interview. Participants will have the right to stop the interview at any time.  
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*If you consent to not remain anonymous in the below section on anonymity, you will have the 

right to review transcripts and to change/withdraw answers at any time until July 2020, when 

data analysis will commence. If you do not consent, and choose to remain anonymous, there will 

be no identifying information connecting you to the interview responses and thus no way for the 

researchers to identify which response is yours for withdrawal or changes. Thus, if you choose to 

remain anonymous you will not be able to withdraw your response.  

 

I agree to be recorded during any interviews in which I participate.            Yes      No  

 

Anonymity 

If you consent, your name may be associated with your interview responses. In this case, your 

name will only be associated with a participant ID# on a master list that will link it to your 

interview. This document along with your interview responses will be stored securely on an 

encrypted mobile computer accessible only by the researchers and will be erased within 2 years 

of the interview. If you choose not to consent, you may still continue in the interview process as 

an anonymous participant though you will not be able to withdraw your responses after the 

interview as at that point there will be no way to associate you with your responses for 

withdrawal. If you choose not to remain anonymous you may withdraw your response from the 

study until July 2020.  

 

I would like to remain anonymous.                                                                    Yes      No  

 

Rights of the Participant 

 

You may withdraw your consent at any time and discontinue your participation in the interview 

process.  You do not waive any legal rights by agreeing to take part in this study. This project 

has been reviewed by the Research Ethics Board for compliance with federal guidelines for 

research involving human participants. If you have questions regarding your rights as a research 

participant in this project (REB#19-07-008), please contact: 

 

Director, Research Ethics 

University of Guelph 

Guelph, ON 

N1G 2W1 

Telephone: (519) 824-4120, ext. 56606 

E-mail: reb@uoguelph.ca 

 

 

SIGNATURE OF RESEARCH PARTICIPANT 

 

I have read the information provided for the study “Exploring Newfoundland’s Blueberry 

Industry: Prospects in a Changing Climate” as described herein.  My questions have been 

answered to my satisfaction and I agree to participate in the study.  
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________________________               ________________________          ___________ 

Name of Participant (Print)      Signature     Date  

 

 

 

If you have any questions or concerns about the research, please feel free to contact: 

     

 

 

Dr. Evan Fraser 

Professor 

Department of Geography, 

Environment & Geomatics 

University of Guelph 

Guelph, ON N1G 2W1 

efraser@uoguelph.ca 

519-824-4120 ext. 53011 

Dr. Faisal Moola 

Associate Professor 

Department of Geography, 

Environment & Geomatics 

University of Guelph 

Guelph, ON N1G 2W1 

fmoola@uoguelph.ca 

519-824-4120 ext. 54367 

Chelsea Major 

Master’s Candidate 

Department of Geography, 

Environment & Geomatics 

University of Guelph 

Guelph, ON N1G 2W1 

cmajor@uoguelph.ca 
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Appendix C: GIS Source Data Description 

 

Newfoundland Boundary File 

 

A 2014 shapefile of the province’s economic zones from the Government of 

Newfoundland and Labrador’s open data portal was used as the clipping extent so that the 

analysis was confined to the study site: the island of Newfoundland (Government of 

Newfoundland and Labrador, 2014a). The original geographic coordinate system for this 

shapefile was a version of the North American Datum 1983 which used newer surveying 

techniques that employed a higher level of accuracy through an effort known as the High 

Accuracy Reference Network (HARN). The economic zones shapefile was used because, rather 

than other boundary shapefiles which contained both Labrador and Newfoundland as a whole, 

this one allowed for the selection of zones only in Newfoundland which could then be merged to 

represent the island’s boundary for clipping rasters.  

  

Land Use 

 

Two 2010 land use data sets with 30-meter resolution were obtained from Agriculture 

and Agri-Foods Canada. These rasters were acquired in GeoTIFF format, one in 

WGS_1984_UTM_Zone_21N projection and the other in WGS_1984_UTM_Zone_22N 

projection. These datasets were prepared from existing source data that included land cover and 

crop cover maps and various topographic layers from Natural Resources Canada (NRCan) 

including hydrography, industrial and commercial areas, settlements, transportation routes, and 

wetlands. The development of these datasets occurred in response to a demand for high-accuracy 

and high-resolution land use date for international reporting and accountability and follows the 

protocol set out by the Intergovernmental Panel on Climate Change (IPCC) (AAFC, 2010). 

Resultingly, it was the most reliable and detailed dataset of land use for the region of 

Newfoundland.  

 

There were 15 different land use classes: unclassified, settlement, roads, water, forest, 

forest wetland, trees, treed wetland, cropland, grassland managed, grassland unmanaged, 

wetland, wetland shrub, wetland herb, other land (AAFC, 2010). These datasets played an 

important role in the formation of a constraint layer that masked out cells that were classified as 

water, settlements, cropland, or roads, indicating that these areas were unsuitable for lowbush 

blueberry farming. Figure Land Use shows the source layer to illustrate the spatial distribution of 

these initial classes.   

 

Protected Areas of Newfoundland 

   

Two datasets were utilized in the preparation of a raster representing all protected areas in 

Newfoundland. Since protected areas exist at both the provincial and federal level, layers from 

both jurisdictions had to be obtained. The first dataset was a 2016 shapefile of national parks in 

Newfoundland obtained from Natural Resources Canada and originally projected in 

GCS_North_American_1983_CSRS. This layer represented the legislative boundaries of all 

national parks in Canada and had to be clipped to show only those within the boundaries of 

Newfoundland.  
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The second dataset was a 2016 shapefile of Provincial protected areas of Newfoundland 

projected in GCS_North_American_1983 obtained from the Fisheries and Land Resources 

website of the Government of Newfoundland and Labrador. This data exists as per the 

Government of Newfoundland and Labrador’s participation in the Conservation Areas Reporting 

and Tracking System (CARTS) for the tracking and reporting on the status of national protected 

areas in Canada (Government of Newfoundland and Labrador, 2016). This layer shows all 

protected areas under provincial jurisdiction in Newfoundland including wilderness reserves, 

ecological reserves, provincial parks, wildlife reserves, wildlife parks, special management areas, 

and public reserves.  

 

Digital Elevation Model 

  

The Canadian Digital Elevation Model (CDEM) was created by Natural Resources 

Canada (NRC, 2015) from the existing Canadian Digital Elevation Data (CDED) which were 

extracted from elements of the National Topographic Data Base (NTDB), the Geospatial 

Database (GDB), provincial and territorial scaled positional data, or remotely sensed images 

(NRC, 2017). This data represents orthometric elevations expressed in reference to the mean sea 

level and, as relevant to this analysis, can be used to derive aspect and slope maps using 

geospatial software (NRC, 2017).  

The CDEM data was extracted in the form of mosaics based on a pre-defined extent determined 

by the National Topographic System (NTS) map sheets using the Government of Canada’s 

Geospatial Data Extraction tool (NRC, 2017). Each NTS sheet has a unique code associated with 

its geospatial location. For the purpose of this analysis, all CDEM mosaics within the extent of 

NTS sheets that represented Newfoundland were downloaded in GEOTiff format. The spatial 

resolution of all downloaded mosaics was 20-meters and their original projections were NAD83 

Canada Conformal Lambert.  

 

Percent Canopy Closure 

 

Spatial data on percent canopy closure was acquired in GEOTiff format from the 

Government of Canada’s forest attributes data for 2011 (Beaudoin, Bernier, Villemaire, 

Guindon, & Guo, 2017). With an original resolution of 250-meters and was projected in 

NAD_1982_Canada_Lambert, this data used a set of 20 predictive variables such as topographic 

data, climate data, and MODIS spectral reflectance data along with polygon information from 

Canada’s National Forest Inventory as a reference to create the raster of forest attributes 

(Government of Canada, 2018). This raster contains a collection of forest attributes including 

four land cover classes, eleven continuous stand-level variables, and seventy-eight continuous 

values of different species composition.  

Of these attributes, percent canopy closure was used for the purpose of this analysis. 

Values given range from 0 to 100 representing percent of canopy closure found in each raster 

cell. 

 

Soil Landscapes of Canada  
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Soil data was derived from two different versions of Soil Landscapes of Canada (SLC): 

the Soils of Canada, derived, and Gridded Soil Landscapes of Canada. The Soils of Canada, 

derived shows the spatial distribution and extent of soil attributes such as soil classification, 

texture, parent material, and drainage (AAFC, 2015).  This data is in vector format and was 

downloaded as a shapefile with a scale of 1: 1 000 000 and an original coordinate system of 

GCS_WGS_1984. This dataset utilized data derived from the SLC or provincial Detailed Soil 

Surveys (DDS), as maintained by CANSIS (AAFC, 2015). The data guide described this dataset 

as suited to basic queries involved in simplified analysis and mapping applications and 

recommended the use of the full SLC product for more detailed analysis (AAFC, 2013). 

Resultingly, broad level soil classification attributes, specifically soil order, were used for the 

purpose of this analysis. More detailed soil attributes were then obtained from the gridded SLC.  

The Gridded Soil Landscapes of Canada was created in 2016 by Agriculture and Agri-Foods 

Canada as part of the GlobalSoilMap initiative. This data was collated from existing SLC 

polygons and rasterized to create a gridded version of the SLC dataset. Weighted averages of soil 

properties were formed from existing soil horizon information based on their areal extent within 

each SLC polygon (AAFC, 2018). Particularly, the soil attribute field of interest from this dataset 

was PH5_V which represented the average pH of soil at a depth of 5 centimeters and was chosen 

for this analysis because it presented the most reliable measurement. According to Reever and 

Liebig (2016), soil acidity is best tested at a depth of 0 to 5 centimeters because acidification has 

a tendency to be stronger near the soil surface resulting in the greater likelihood of dilution when 

sampling at deeper depths. Using this dataset in addition to the SLC, derived dataset provided 

more detailed and specific soil information as it relates to the conditions required for optimum 

growth of lowbush blueberries. This dataset was obtained in GEOTiff format with a spatial 

resolution of 90-meters and an original projection of NAD_1983_Canada_Atlas_Lambert.  

 

Remoteness Index Classifications 

 

 Remoteness Index Classifications is a shapefile published in 2014 by Open Data 

Newfoundland and Labrador with an original coordinate system of GCS_North_American_1983 

(Government of Newfoundland and Labrador, 2014b). Distance to service regions along with 

population information was utilized to determine service accessibility throughout the province 

through a geographical approach that used statistical procedures to identify significant variables. 

Then, resulting data were classified into six different groups ranging from extremely remote to 

highly accessible. In this analysis, the remoteness index was used as a proxy for market 

connectivity.  

 

Growing Season Days 

 

 A growing season days (GSD) data layer acted as a proxy for growing degree days 

(GDD) data that could not be downloaded in an appropriate spatial formatting for this analysis. 

While GDD data could be observed as a continuous raster dataset in Climate Atlas of Canada 

(Prairie Climate Center, 2019) it was not available for download. Rather, only GDD as point data 

for major towns in Newfoundland could be obtained for download. Using this GDD point data in 

this analysis would demand extrapolation based on minimal data points. This avenue would 

prove less reliable than another similar option: rasterized GSD data available from Natural 

Resources Canada.  
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When examining spatial trends in both GDD and GSD visual data representations, it was 

noticed that transitions in GDD occurred at similar spatial locations as those in GSD and thus 

that GSD would work as a sufficient proxy. Resultingly, this data was downloaded from Natural 

Resources Canada at a resolution of 0.016 and with an original projection of GCS_WGS_1984.   
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Appendix D: Model Builde
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