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Abstract 

British Columbia’s food system is experiencing a trend in digital agriculture which will 
impact agricultural activities and land use in the province. This model of agriculture 
requires computing and big data analysis skills. However, it remains unclear whether 
current food-focused academic institutions are approaching digital agriculture, and if so, 
whether concerns around equity, privacy, accessibility, and the barriers to digital 
agriculture adoption are considered. To better understand the status of education and 
training in digital agriculture, key informant interviews were conducted with 12 
participants, including educators, policymakers, and private training consultants in the 
food and agricultural sector in British Columbia.  

While this study identified potentials around improving sustainability and collaboration 
through open access platforms, concerns were raised that digital agriculture is more 
likely to favour multi-national corporations and large-scale farms. Hence, educators 
should adopt an equity lens by considering the concerns of small and marginalized 
farmers in digital agriculture training.  

Keywords: Digital Agriculture; Food System; Training; Education; British Columbia 
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Chapter 1. Introduction

 

By 2050, the world population is expected to reach 10 billion people with 

numerous scholars claiming that such a scenario will require around twice the production 

of food to meet the consumption patterns of an additional 2.5 billion people (Kern, 2015; 

Hickey et al., 2019). Furthermore, intensive industrial agriculture has led to many 

environmental challenges such as soil loss, deteriorating water quality, and, increasing 

carbon emissions due to increased agricultural inputs and imports of food products over 

long distances (Parcerisas &Dupras, 2018; Sandstrom et al., 2018). Such an increased 

demand in food production and consumption will produce further strain on the global and 

local food systems unless sustainable solutions that would help farmers feed a greater 

world population are adopted (Kern, 2015). A transition to a more sustainable food 

system will be confronted with competition for natural resources such as water and land, 

socio-economic concerns such as rural livelihood and community development, human 

health, and environmental integrity (Pigford et al., 2018).  

Increasingly, this transition towards more sustainable food system has included 

the growing use of digital agriculture technologies (DAT). Digital agriculture is the 

application of data gathering, data processing, data analysis and automation 

technologies on the overall agricultural value chain (Kooistra et al, 2015). A digital 

agricultural system analyzes agricultural data ranging from soil conditions, weather, 

energy use, market assessment and more, for the optimization of agricultural production 

and marketing processes (Shen et al., 2010; Klerkx et al., 2019). All of the data collected 

would then be analyzed to better interpret the past and project the future through 

continuous monitoring (Klerkx et al., 2019). While computers and global position 

systems have been integral to food production for decades, the application of digital 

technologies in agriculture is gaining ground in the form of sensors collecting data and 

intelligent machines for mining these sets of agricultural information (Lajoie-O’Malley et 

al., 2020). The rise of DAT is due to the emergence of open-source Big Data analytical 

platforms, such as cloud computing and machine learning algorithm that use artificial 

intelligence to combine big sets of on-farm data from different sources into useful 

information (Ali et al., 2016; Ozdogan et al., 2017).  
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On a global scale, digital agriculture is already prevalent in numerous continents. 

North America currently accounts for the largest share in the global digital farming 

market due to high investment in research and development in advanced agricultural 

techniques by major agritech companies in the region (Innovation News Network, 2020). 

During the Covid-19 pandemic, the global digital market size is estimated to grow from 

USD 5.6 billion to USD 6.2 billion by 2021 due to a greater demand for agricultural food 

products, a shift in consumer preferences for higher quality food products and a lack of 

agricultural workers (Research and Market, 2020). A world bank report entitled, 

“Harvesting Prosperity: Technology and Productivity in Agriculture” pointed out that 

governments of developed countries have invested up to 3.25% of the agricultural 

domestic product (GDP) in agricultural research while in developing countries public 

spending on agricultural R&D was only 0.52% in 2011(Fuglie et al., 2019). 

The rise of the global digitization of agriculture technologies is occurring within a 

landscape of uncertainty in Canadian agriculture. Since the end of the great depression, 

Canada has experienced a downward trend in the number of farms and farmers 

(Weersink, 2018), while the land area per farm increased (Statistics Canada, 2017). 

From 1941 to 2016, the number of farms decreased from 732,832 farms to 193,492 

which represents a drop of 74% over 75 years (Chen et al., 2019). Conversely, the 

average area per farm increased from 40 hectares to 332 hectares in 1871 and 2016 

respectively (Agriculture and Agri-Food Canada, 2017). In 2018, the primary agriculture 

sector employed around 265,000 employees and contributed around $32.3 billion which 

represents around 1.7% of the Canadian GDP (Government of Canada, 2020). While 

farm market receipt has remained at a high record due to grain and oilseeds exports, 

this has not necessarily been accompanied by increases in farm gate revenue or farmer 

incomes (Qualman, 2017). It is to be noted that the sole proprietorship farm share 

dropped from 92% in 1971 to 52% in 2016 and the average age of farmers has 

increased up to 54 years old (Agriculture and Agri-Food Canada, 2017; Statistics 

Canada, 2017). A few scholars have noted that the digitization of farming activities may 

result in less reliance on low-paid labourers in the field (Edward et al., 2020). However, 

despite the adoption of DAT by large corporate farms, there is no definitive data which 

supports the assertion that reducing reliance on low paid labourers is associated with an 

overall decrease in production cost. It is within this context of ageing farmers, 

consolidated farms, precarious labour, and environmental pressures to feed a growing 
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population that there has been a growing call by scholars identifying the potential of 

digital agriculture (Basso & Antle, 2020; Shepherd et al, 2018; Balafoutis et al. 2017; 

Rose & Chilvers, 2018) 

For decades, the agriculture sector in Canada has been undergoing a trend 

towards digital revolution. The promise of DAT is that it presents an opportunity for 

improved productivity and environmental benefits through the more efficient use of 

natural resources (Newell & Taylor, 2018; Rose & Chilvers,2018). Some of the claimed 

benefits of digital agriculture are increased yields with less input, greater environmental 

stewardship, and social benefits such as less manual labour on farms (Edwards et al., 

2020). On the other hand, there are also documented concerns. Due to the changing 

nature of farm work, farmers may lose connection to the land and employ fewer farm 

labourers to do manual work in the field (Rose and Chilvers,2018; Edwards et al.,2020). 

Weersink (2018) also noted that digitization of the farm sector in Canada has led to the 

decrease in “average-sized farms” and a subsequent increase in large farms due to 

technological innovations that accelerate production operations. Older farmers and rural 

farming communities could be excluded from this agricultural digital revolution due to a 

lack of training and internet connectivity. While farmers may not always understand the 

data obtained from digital devices, there are documented issues around trust on data 

ownership and privacy (Rotz et al., 2019; Weersink et al., 2018).  

The Government of Canada is investing around $49.5 million to engage 

agricultural stakeholders from the different provinces in the development of digital 

agricultural tools (Brunner, 2019). Another federal and provincial program which aims to 

increase agricultural outputs using new agricultural technological innovations is the 

Canadian Agricultural Partnership with $3 billion budget (2018-2023) (Government of 

Canada, 2020). Such financial incentives provide an immense opportunity for Canadian 

provinces including British Columbia to develop their agritech sector. In July 2019, the 

Government of British Columbia set up the Food Security Task Force to investigate the 

benefits and costs of digitizing B.C.’s Food System (Government of BC, 2020). The 

findings of the task force identified digital agriculture as the way going forward for a 

sustainable food system which reduces food insecurity and GHG emissions. Particularly 

important to food system planning is BC’s Food Security Task Force recommendation 

that up to a quarter percent (0.25%) of the Agricultural Land Reserve (ALR) be made 

available for agricultural-industrial activities through a new category of agricultural-

https://onlinelibrary.wiley.com/doi/10.1111/soru.12324#soru12324-bib-0060
https://onlinelibrary.wiley.com/doi/10.1111/soru.12324#soru12324-bib-0019
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industrial category of farmland (Government of BC, 2020). The creation of a new zone 

will have planning implications as it would potentially lead to the development of built 

infrastructures on prime agricultural farmland. Some have argued that such an initiative 

will lead to an improvement of internet infrastructure to support an increasing range of 

agricultural activities and countless benefits in rural areas (Édson Luis Bolfe et al., 

2020). However, there have also been concerns raised about the recommendation to 

push agri-tech in the province as a solution to increase food security. The building of 

agri-tech industries on prime farmland may potentially undermine the ALR, damage 

agricultural soils, and increase the cost of land even further (Hansen et al., 2020). 

Another key recommendation by the task force members emphasized the creation of 

agritech institutions that would facilitate the development of digital agricultural 

technologies and the training of farmers and students in using these tools (Government 

of BC, 2020).  

With the development of more advanced technologies such as wireless 

communication, big-data analytics, cloud-based storage, and data-driven genome, this 

data-driven farming requires specific skills and training. At the same time, the application 

of DAT must consider potential harm, farmers’ concerns, as well as ensure equity 

considerations and the sharing of benefits (Wiseman et al., 2019; Wield et al., 2010). 

With the growing interest in DAT and balancing both the positive claims and the 

concerns around DAT, the overarching objective of this study is to provide insights into 

the current trend and the future of digitization within BC’s agriculture education/ training 

sector. The study seeks to address the following research objectives:  

1. To investigate if training and education in digital agriculture are being

offered in universities and training centers.

2. To explore educators’ perspectives, strategies, and approaches to digital

agricultural technologies in their education and training.

3. To assess whether training and or pedagogy includes/consider outcomes

such as social equity, and food sovereignty

This study spanned over 6 months and consisted of semi-structured key 

informant interviews with 12 participants from academia(n=4), the BC Ministry of 

Agriculture(n=4) and the private consulting sector(n=4) to assess their approaches and 

perspectives around DA. This study also serves to better understand whether or not 
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educators in universities are engaging students/farmers on digital agricultural 

technologies to better prepare them to face emerging trends in digital agriculture. 

In chapter 2, the literature review will highlight the role of educational institutions 

in food system planning, the benefits and concerns of digital agriculture, and provide a 

brief overview of the status of agriculture and agricultural policy as it relates to DA in 

British Columbia. I then elaborate on the methodology used in this research in Chapter 

3. In Chapter 4, I share the findings and analyze the themes and issues identified around

the training and use of digital agriculture in BC. Finally, in chapter 5, I end with 

conclusions and recommendations for the realm of DA training in BC’s agriculture 

education and training sector. The findings from this study will contribute to better 

prepare farmers, educators, and students to manage emerging trends in digital 

agriculture. 
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Chapter 2. Literature Review 

2.1. Food System Planning 

Beginning in the 20th century, planners Pothukuchi and Kaufman (2000) 

concluded that the food system was not being taken seriously by planners. Food was not 

one of the focal points in the planning field and was not given as much importance as 

other areas of planning such as housing or transportation (APA, 2007). Planners were 

not encouraged or incentivized to conduct food planning work (Raja,2015). However, 

food was not always a stranger in the planning field as Pothukuchi and Kaufman argue 

(2000). In the colonial era, agricultural consideration was a central preoccupation in the 

planning of settlements (Vitiello & Brinkley, 2014). Although planners of that era were 

more concerned about managing and regulating the food system rather than making it 

sustainable. Despite its indispensable importance, agriculture was not characterized as 

food system planning. From a food planning perspective, agriculture emphasizes only 

land use, environmental and regional planning in terms of food production while ignoring 

other aspects of food distribution, food processing and food access (Vitiello & Brinkley, 

2014). 

The nineteenth and early twentieth centuries in planning were marked by 

industrialization and urbanization which disrupted the connection between food and 

human settlements. The influx of people into urban centers led to the conversion of land 

from agricultural uses to urban uses (Berry, 1978). Agriculture and its associated 

industries were no longer an active part of central cities as many small and medium-

scale farms were forced to migrate elsewhere (Vitiello & Brinkley, 2014). Cities 

experienced a ballooning population while rural areas faced shrinking populations and a 

declining number of farms, which favoured an agrifood system controlled by the very few 

(Spaargaren et al., 2012). The food system now consisted of food processors and 

supermarket chains which also reinforced the influence of the private sector in cities 

(Camagni, 2011). Although city-based grassroots organizations involved in economic 

development advocated for sustainable food planning in terms of its environmental and 

socio-economic implications, city planning departments did the bare minimum in terms of 

zoning for retail, wholesale, and warehouse districts (Vitiello & Brinkley, 2014). The 

result of this disinvestment and the growth of a global industrial food supply chain is 
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clear. As the population of city centers expanded due to mass migration of workers from 

rural areas, more farmers abandoned farming in rural regions to earn higher wages in 

the city resulting in a small decrease in the number of medium-sized farms. The 

economy of many rural communities became fragile and land practices were no longer 

tied to agriculture (Kirschenmann et al., 2005). Many farms and the food sector in rural 

areas are characterized by harsh working conditions, high rates of occupational hazards, 

and rapid turnover (APA, 2007). Migrant farmworkers work under precarious 

circumstances, while many small family-owned farms are left without any succession 

plan (APA, 2007). Food system planning should consider food policies which address 

land use, transportation, rural economic resilience, infrastructure, and work conditions to 

upgrade the standard of living in rural areas (APA, 2007).  

Food systems, food security and climate change are each multi-faceted topic, 

and their complex interactions are affected by environmental and socio-economic factors 

(Brown et al., 2015). The challenges to food and agriculture systems such as decreasing 

availability of land and access to food, are being felt at a local and national scale due to 

climate change and increasing urban population (Brown et al., 2015; Cole et al.,2018). 

Food systems have been identified as the central entry point for action in numerous 

accredited reports on nutrition and food security such as the International Panel of 

Experts on Sustainable Food Systems (IPES, 2016) and the Global Panel on Agriculture 

and Food Systems for Nutrition (Global Panel, 2016, Bene et al., 2019). As per the Food 

and Agricultural Organization, food security exists when “all people, at all times, have 

physical and economic access to sufficient, safe and nutritious food to meet their dietary 

needs and food preferences for an active and healthy life” (Brown et al., 2015). While the 

stability and security of the food system are underpinned by a finite amount of natural 

resources, the rate at which these resources are being used is unsustainable (Garnett & 

Godfray, 2012). Therefore, there are many recommendations to mobilize agricultural 

innovations to double food production while reducing environmental impacts, in a world 

of shifting diets (Foley et al.,2011).   

In the past decade, the field of food system planning has become more 

established since “the planning community is now beginning to play an important role in 

trying to fashion a new and more sustainable food system, one that is better aligned with 

societal goals of public health, ecological integrity and social justice” (Morgan, 2013, pp. 

1). Planners began to acknowledge that even though food systems represented a flow of 

https://www-sciencedirect-com.proxy.lib.sfu.ca/science/article/pii/S0305750X18303115#b0280
https://www-sciencedirect-com.proxy.lib.sfu.ca/science/article/pii/S0305750X18303115#b0280
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products within the built environment, its activities spanned over significant amounts of 

urban and regional land. The continuous loss of farmland, the pollution of water sources 

due to agricultural inputs and the inaccessibility of healthy food in poor neighbourhoods 

of the city prompted planners to fix a broken and unsustainable food system (Pothukuchi 

& Kaufman, 2000; APA, 2007; Vitiello & Brinkley, 2013). The realization that regional 

and community food planning would help build stronger, sustainable, and self-sufficient 

communities led to a white paper called the APA policy guide on Community and 

Regional Food Planning (APA, 2007). This policy guide was the stepping stone to a 

comprehensive food system planning that would strengthen the regional economy, 

improve the health and nutrition of inhabitants, and boost regional food security through 

the use of ecologically sustainable practices. While food system planning has developed 

at a slower rate in Canada compared to the United States. Food systems planning came 

into the spotlight after special sessions held at the Canadian Institute of Planners (CIP) 

annual conferences of both 2008 and 2009 (Wegener et al., 2013). In its Healthy 

community practice guide, the CIP states that food systems play a major role in 

community health. Traditional or non-traditional ways in which food is produced, 

processed, transported distributed and disposed of affects the health of the community 

(CIP, 2012).  

After an edition of the CIP’s journal covered food security in the planning field, 

many provinces and local municipalities started to realize the importance of food 

systems planning Wegener et al., 2013). In 2010, the Ontario Professional Planners 

Institute (OPPI) invited planners to attend a two-day symposium to discuss the future of 

food systems planning in rural and urban areas. A survey of over 900 Canadian planners 

revealed that there is a growing interest in food system planning, but involvement is 

barred by political will, limited funding, a lack of limited dialogue with stakeholders on 

food issues and trained staff (OPPI, 2011). A study by Soma and Wakefield (2011) 

noted that although food system planning was not at the top of planning departments’ 

agenda due to structural constraints, many American and Canadian planners believed 

food issues such as farmland preservation and rapid population growth are driving the 

emerging role of a food system planner. With huge investment in DAT, food systems are 

currently being digitized, and planners should be conversant with this new aspect of food 

system planning which will affect other food system elements and impact agricultural 

stakeholders.  
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Just as food systems planners work with citizen groups to address food system 

gaps by incorporating food access considerations in community plans (Clancy,2004; 

Hammer,2004), so should planners engage with farmers as they navigate new 

technologies and a rapidly transforming food system. Food systems planners may 

possess diverse technical knowledge and skills, such as agriculture, planning, data 

analysis, GIS mapping, and can understand the mechanism of the food systems so that 

they can approach food planning issues in a holistic manner (Soma et al., Wakefield, 

2011). Such skill development and knowledge do not happen haphazardly at work and 

require planning education that includes food system planning as a formal part of the 

curriculum of academic planning programs. With the growing trend in the digitization of 

the food system, food systems planners will need to work with diverse stakeholders 

including but not limited to, farming communities, academia, policymakers, and 

agricultural technicians to address DAT-related issues in such a way that equitably 

benefits agricultural stakeholders, particularly those who are marginalized.  
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2.2. The Role of Academic Institutions in Training Future 
Food Systems Professionals 

Outside of agricultural focused schools, since the establishment of universities as 

educational institutions, there were very limited avenues for the study of food systems 

(Hilimire et al., 2014). In recent years, however, the number of university major programs 

and food systems related courses increased as agricultural, environmental and food 

systems related issues became more prevalent in urban and rural settings (Hilimire et 

al., 2014; Matson et al., 1997). Degrading soil and water qualities, environmental 

pollution, food insecurity and accessibility, worsening labour conditions and a changing 

climate began to draw the attention of academia and the civil society in the socio-

economic and environmental impacts of food systems (Hilimire et al., 2014; Matson et 

al., 1997; Francis et al., 2003). Therefore, future food systems professionals are 

expected to understand global and local food systems as a whole and recognize the 

complexity which originates from the interconnectedness between its different 

components of coupled human and natural systems (Liu et al., 2015). Food literacy 

education should also go beyond nutrition and food preparation skills to increase 

students’ awareness about food production methods and the socio-economic and 

political factors shaping the food system. It should provide a platform for different food 

system actors such as teachers, the civil society and food professionals to form the 

future generations of food professionals and make wiser decisions about food system 

issues (Nanayakkara et al., 2017). 

Universities and other agricultural training institutes will need to take the lead in 

preparing future food professionals such as agronomists, nutritionists, planners, 

growers, and civil servants to address the challenges of a modern food system (Valley et 

al., 2017). Academic institutions have the potential to enable students to have the 

opportunity and facility to develop relevant skills and knowledge to better manage food 

systems sustainably. These aspiring food professionals will need to develop the skills to 

deal with the dynamics, complexity, and uncertainty of the different processes in the food 

value chain (Valley et al., 2017; Shulman, 2005). Such knowledge and skill development 

will help students understand the big picture of food systems and work collectively with 

other food actors to advance integrated actions for a sustainable food system. As the 

rise of DA requires professionals who can analyze agricultural on-farm data and operate 

these new emerging technologies, it is clear that universities will play an important role in 
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preparing students for a world where digitization in food systems become more 

prominent. 

Developing a food system that will be environmentally, socially, politically, 

culturally, and economically sustainable will require a holistic approach, interdisciplinary 

knowledge, and specific skills from future food professionals (Migliorini, 2020). 

Institutions remain the backbone in the development and training of new professionals 

whose competencies should enable them to apply systems approaches to address 

issues to healthy and just food systems (Valley et al., 2017). In 2004, 41 out of 68 

American Associate of Collegiate Schools of Planning accredited programs stated that 

they do not offer any food system-related courses while only 9 programs were identified 

to have offered a course that addressed community food system (Hammer, 2004). In the 

mid-2000, the APA recognized the importance of food systems planning and many 

universities in North America such as York University and the University of Michigan, 

designed courses that would focus on food systems (Mendes et al., 2011). The expertise 

of faculty members having a food systems background were now needed to explain the 

relationship between food systems, globalization, and sustainability in these planning 

and environmental faculties (Mendes et al., 2011). While historically there has been 

limited emphasis on food systems education, emerging undergraduate programs that 

focus on complex food-system issues such as food sustainability, security, quality, and 

justice are being established in several North American universities in the past decade 

(Jordan et al., 2014).  

As the number of food systems-related courses and majors are being more 

included in the tertiary education system, innovative curricula are required to design 

learning opportunities for the upcoming generations of leaders so that they can make 

connections between the different components and forces driving the food system 

(Hilimire et al., 2014). Through food courses, students have demonstrated a better 

understanding of major forces shaping the food system such as land-tenure changes, 

stewardship issues, government policies and programs, consumer pressures. 

globalization of food and environmental issues (Hammer et al., 2004). Digital Agriculture 

will be another issue that planners should understand. Such acquired knowledge of the 

food system is more meaningful after completing practicum on farms and internships in 

food-systems organizations where students have the opportunity for experiential learning 

and apply their knowledge in practice (Jordan et al., 2014). 
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While the literature review on education and training in Food System Planning 

demonstrates that most educational institutions focus on current food issues and raising 

awareness of aspiring food professionals on the interconnection and complexity of the 

food system, there is very little emphasis on a future food system which includes digital 

agriculture and its implication in the field of food system planning. Food system 

practitioners, educators and students need to start thinking seriously about digital 

technology as it is becoming a major component of the food system and as noted above, 

there are implications in how digital agriculture may impact land use (e.g land grabs, 

increased agricultural data). Educators should recognize that with the growth of digital 

agriculture there is a need for more understanding on what digital agriculture is and its 

social, environmental, and economic impacts on the whole agricultural chain and food 

systems. An understanding of digital agriculture is key to prepare future food planners 

and food system professionals to better deal with its impact including its potential 

unintended consequences. 
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2.3. Digital Agriculture Revolution 

There has been an increasing call for the sustainable intensification of agriculture 

to reduce the carbon footprint of agricultural activities, increase food production, and 

improve the economic conditions of the farming community (Firbank et al., 2018; Lowder 

et al., 2016). Framing this “fourth agricultural revolution” as “smart agriculture” and 

“digital agriculture”, public discourse and the media have promoted it as the 

technological fix of future agricultural and food system challenges (Van der Burg et al., 

2019). Digital agriculture may take place in the adoption and use of new technologies, 

the use of advanced sensor capability, improved data connectivity, and computer-based 

artificial or augmented intelligence (AI) decision support and self-learning systems 

(Shepherd et al., 2018). While it is a fact that these digital technologies will change the 

farming culture of communities and agricultural actors, it is still very early to determine 

how these are perceived by stakeholders and assess its impacts on the society (Barett & 

Rose, 2020). 

While precision agriculture focuses on the data generation process which 

involves the in-field collection of data through mobile devices, field sensors and 

satellites, digital agriculture goes many steps further by connecting farm equipment to 

software platforms (Mehrabi et al. 2021; Clapp & Ruder, 2020). The on-farm data is 

processed using deep learning algorithms and big stack data to enable the farmers to 

view all production parameters of real-time operations and provide advice regarding 

seed choice or application of fertilizer and pesticides (Ozdogan et al, 2017; Clapp & 

Ruder, 2020). These types of tools and information were once exclusively the domain of 

agricultural extension services but can technically complement or support extension-

related work. While the agricultural extension program was dismantled in BC due to a 

lack of funding from the provincial government (Hansen et al., 2016), statistics from the 

2016 Census of Agriculture show that the uptake of DAT is gradually happening among 

the BC farming community.  

Proponents of digital agriculture argue that the use of technology simplifies the 

complexity of agricultural activities as more detailed and precise data is available to 

support complex decision-making on-farm; enabling the move “from precision to 

decision” (Shepherd et al., 2018, pp. 5083). It is claimed that such precise agricultural 

data pave the way for farmers to be in line with environmental standards and regulations 
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that are becoming more stringent worldwide (Saunders et al., 2017). Furthermore, at a 

global scale, scholars argue that these digital technologies will provide greater market 

access for agricultural products as more information about the farm producing the food 

will create more transparency and traceability through the use of verifiable records and 

labelling in complex food supply chains (Shepherd et al, 2018; Opara, 2003). These 

technologies have the potential to be implemented at a local level to also improve the 

efficiency of the local food system. As it pertains to environmental impact, novel DAT 

such as agricultural genome can precisely edit a plant’s genetic code to adapt them to 

the needs of farmers and boost crop performance (Clapp and Ruder, 2020; Weersink, 

2018). For example, the genes of herbicide-resistant weeds can be reverted to 

herbicide-sensitive weeds; thus, enabling farmers to better control weeds (Storkey et al., 

2018).  

Lastly but most importantly, one of the largest potentials around the rise of digital 

agriculture is the use of modern genetic and information technologies to increase the 

sustainability of agriculture (Basso & Antle, 2020). Some scholars note that the 

digitization of agriculture would lead to increased production for less inputs and a 

reduction in toxins from agrochemical use due to more precise chemical applications 

(Shepherd et al., 2018; Basso & Antle, 2020). Such DAT practices may reduce pressure 

on our finite natural resources and more products with better environmental credentials 

are available to satisfy the needs of changing consumer desires (Clapp et Ruder, 2020; 

Shepherd et al., 2018). This sustainable intensification phenomenon in which more food 

is produced on less land and input is claimed to result in fewer environmental impacts 

but also increase farm receipt (Garnett et al., 2013). Greater efficiency and productivity 

are the main arguments of proponents of digital agriculture as it balances the socio-

economic and environmental aspects of sustainable agriculture and the food system 

(Basso & Antle, 2020; Clapp et Ruder, 2020). 

However, there are also barriers identified by scholars about digital agriculture. 

For example, internet access in both urban and rural communities is critical to the uptake 

of DAT and the use of Big Data analytics platforms (Weersink, 2018). Even in 2021, 

many rural areas of North America and Europe experience a lack of broadband and 

internet access because internet service providers do not generate the same profit 

margin as in large cities where they have millions of customers (Pant & Hambly Odame, 

2017). Moreover, the average age of farmers in Western countries could pose a problem 
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for the adoption of Digital Agriculture practices as increasing age has a negative 

correlation with the adoption of technological tools such as computers and online 

platforms (Tey et al., 2012). Older farmers aged over 55 years old form around 54% of 

the Canadian farmer’s population and they have short-term planning horizons, less 

exposure to precision agriculture technologies and thus a lack of interest to go digital 

(Tey et al., 2012; Agriculture and Agri-Food Canada, 2017). 

There also larger concerns. Often, farmers are captured by a good sales pitch 

about a specific precision or digital agricultural system which makes them believe that 

acquiring that technology will help them increase crop yield or better manage farm 

issues. However, the ways in which digital tools are marketed combined with other 

powerful social forces trap many farmers in technological lock-in via debt (McKinnon, 

2018). Debt is a key mechanism that farmers engage in to acquire an agricultural 

technology of a specific brand and system (McMichael, 2013; Rotz et al., 2019). 

Unfortunately, these agricultural systems are sometimes unable to process agricultural 

data that come from digital tools of other brands and this not only reinforces the societal 

dominance of certain technological systems over others but also leaves the farmer with 

much financial debt and limited data processing capabilities (Rotz et al., 2019; 

McKinnon, 2018; McMichael, 2013). Additionally, the dependence of farmers on digital 

software to guide their farming practices reinforces the technological lock-in as farmers 

lose their traditional way of evaluating trade-offs and may be unable to fix their 

machinery or perform agriculture without digital support (Carolan, 2017; Rotz et al., 

2019).  

While agricultural genome editing can improve crop performance and enhance 

the growing qualities of crops, this technology can also be a double-edged sword if 

regulations around gene editing are not clear (Clapp & Ruder, 2020). If the genes of 

invasive plant species are modified to be more resistant to herbicides and released in 

the wild, these genetically modified species may spread like wildfire and jeopardize 

biodiversity (ETC Group and Heinrich Boll Foundation, 2018). While digital agriculture 

promises environmental sustainability, negative environmental consequences can also 

happen if the technology is not utilized in the safest way due to a lack of strict 

regulations.  
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The issue of data ownership also remains the main concern for most farmers and 

users of DAT. Land grab in the twenty-first century depends on digital knowledge and 

needs agricultural data. This is an issue that should be of particular concerns to planners 

too. From a digital agricultural technology provider’s standpoint, land represents a block 

of data and DAT acts as facilitator to capture information about micro-scale qualities of 

land and lives which are inputted into data analytics infrastructure operated by multi-

national corporations (Fraser, 2018). This is why large companies such as Monsanto 

and John Deere keep investing and showing much interest in the development of 

agricultural technology (Clapp & Ruder, 2020). Such large vertically integrated and 

multinational enterprises are the ones who have data analytic platforms where farmers 

input their on-farm data (Clapp & Ruder, 2020; Weersink et al., 2018). Even though 

farmers agree to the terms and conditions of using digital agriculture platforms, they 

have little influence in determining consent rights to their data as agricultural companies 

remain unclear of who owns the data and if it is being used for other purposes (Custers 

et al., 2016; Wiseman et al., 2019). The collection of agricultural data and gene editing 

by these large agricultural companies make farmers more hesitant to share their data as 

they fear an agricultural research agenda that will cause economic and environmental 

consequences (Clapp & Ruder, 2020). Corporate-controlled data analytics platforms are 

indeed not the most appropriate medium to restore equity among the different 

agricultural stakeholders and safeguard the privacy and livelihood of small farmers who 

feel excluded from the value chain (Weersink et al., 2018). Sadly, such digital 

technologies made available and accessible to farmers with profit and data breach 

intentions will continue to widen the profitability gap between marginalized small farmers 

and multi-national companies while increasing the chances of land grabbing. The 

government should realize its role as a key player in enhancing dialogue with farmers, 

universities, and the industry in shaping suitable regulatory policies concerning data 

privacy and equity concerns with the use of Big Data analytics platforms (Rotz et al., 

2019). 

When it comes to Digital Agriculture, the Federal Government of Canada is 

actively engaging the different provinces, education and research institutions, large 

agribusiness companies and small enterprises throughout the country. With a view to 

becoming a global leader in digital technologies for food and agriculture, the federal 

government has launched the Canadian Agri-Food Automation and Intelligence Network 
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(CAAIN) to regroup 61 technology and agri-food companies including eight core partners 

such as Alberta Innovates, the Vineland Research and Innovation Centre, Olds College, 

MDA Systems Ltd., Linamar Corp., Lakeland College, DOT Technology Corporation, 

and TrustBIX share in the $49.5 million contributions from the Strategic Innovation Fund 

(Brunner, 2019). Additional funding of $ 15 million will be allocated to other small and 

medium food enterprise partners to be able to work on an automation and digital 

technology project to highlight the economic benefits and impacts of digitization of the 

Agri-Food sector (Morin, 2020). Moreover, the Canadian Agricultural Partnership is cost-

shared between the federal and provincial/territorial governments with the federal 

government contributing 60% of the costs of the program and the provincial/territorial 

government contributing 40% (Government of Canada, 2020). This is good news for 

some 166 startup agrifood tech companies involved in a wide range of digital agriculture 

activities such as genetic and breeding, farm management platforms, the Internet of 

Things and novel farming techniques (Schmaltz, 2019). 

The Government of Canada is setting the path for the gradual digitization of the 

agriculture and agri-food sector by providing financial incentives and promoting 

collaboration between agricultural and technology stakeholders. The increasing number 

of startup agrifood tech companies demonstrates Canada’s interest in growing the agri-

tech sector (Government of Canada, 2018). The fact that businesses (including small 

and medium-sized enterprises), post-secondary institutions, research institutes, and 

non-profit organizations from multiple sectors across Canada are working in the 

development of digital agricultural platforms outlines the importance of educators and 

future food system professionals to be prepared. 
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Chapter 3. Methodology 

3.1. Case Study: Context of Agriculture in British Columbia 

Most of British Columbia’s fertile soils are found in sinuous river valleys such as the 

Fraser River Valley, deltas, and the plains of the northeast. As per the Canadian Land 

Inventory, only 5% of the province 92,250,929-hectare land area is suitable for 

agriculture, 2.7% is capable of growing a reasonable range of crops and 1.1% is prime 

agricultural land (Smith, 2012). B.C. producers led the nation in farm sales of 

blueberries, sweet berries, prunes, raspberries, apricots, and pears while ranking 

second in farm sales of floriculture products, mushrooms and watermelons and apples 

(AgriService BC, 2018). The decreasing national trend in the number of farms and an 

increasing average of farm operators are also reflected in the agricultural landscape of 

British Columbia (Statistics Canada, 2021). A rise in the adoption of precision and digital 

agriculture tools has also been observed among British Columbia’s farming population to 

modernize and boost farming operations while the number of people employed in the 

province’s agriculture and agri-food sector is on the decline (Statistics Canada, 2021). 

British Columbia is also geographically large and requires a reliable transportation 

system for food to travel from rural farming communities to major urban centers where 

the population is more concentrated. Moreover, the escalating real estate prices have 

rendered farming on the best quality agricultural land a very expensive option for most 

farmers (BC Assessment, 2016).  

In British Columbia, food and agriculture have always been affected by national 

and provincial legislations but impacts of decision-making are felt at the local 

government level. Over the years, the impacts of poor or absent food system planning 

have resulted in increasing food insecurity for residents, local pollution, waste 

management, the economic marginalization of farmers and loss of agricultural land 

(MacRae & Donahue, 2013). Hence, policies tackling food access issue and 

encouraging urban agriculture remain the focal points of British Columbia’s food system. 

Official Community Plans (OCPs) have been set by local governments to guide planning 

and land use management decisions such as urban design, economic development, and 

the environment. The interconnectedness of the impacts of community planning and 

food system planning makes OCPS an appropriate vehicle for food system planning 
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(Robert & Mullinix, 2018). While planners in BC are becoming more interested in food 

systems planning, they advance that there are very little direction and support from both 

the provincial and federal governments to guide food systems planning (Robert & 

Mullinix, 2018).  

While around $ 17 billion is annually spent on food, much of this huge sum barely 

goes to local producers and farmers due to the reliance on imported food (Robert & 

Mullinix, 2018). Food security experts are also of the opinion that strong community-

based food systems can help improve food self-reliance by increasing local produce and 

cutting fossil fuel-heavy imports (Ostry et al., 2011). One way of strengthening a 

community-based food system is shortening the food supply chain to establish closer 

ties with local communities and farmers and reducing the distance that food travels to 

the consumer’s plate (Drolet, 2012). Such a local food system is what local 

municipalities in British Columbia need to emphasize on mitigating issues of climate 

change, food security, energy, and sustainable local economic development.  

British Columbia remains the most diverse agricultural province in Canada since 

it produces over 300 agricultural products ranging from fruits and vegetables, dairy, 

livestock, poultry, eggs, fish, and seafood (BC Food Security Task Force, 2020). In 

2016, around 50% of farms were using computers for farm management purposes and 

1,432 out of 17,528 farms, which represents around 8% of all farms make use of 

Geospatial technology such as GPS technology and GIS Mapping (AgriService BC, 

2018). When it comes to automation technology, 12.8% of B.C.’s farms have already 

started using automation technology and the most common ones being automated 

animal feeding and automated environmental controls for animal housing with 650 and 

588 users of these technologies (AgriService BC, 2018). All these facts highlight the 

trend of digitization in BC’s agricultural sector, and an equitable outcome in the realm of 

DA will require coordination among the provincial agricultural industry, academia, 

government and other food and farming stakeholders.  

3.2. Research Design 

To evaluate the status of food system education at the tertiary and higher 

secondary levels with a particular focus on digital agriculture, a preliminary internet 

research found that only 8 out of 25 universities and post-secondary schools have an 
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agriculture or food department in British Columbia. This represents a percentage of 32% 

of universities and post-secondary colleges addressing food and agriculture issues of 

the province. Some major university faculties that tackle food and agricultural issues in 

BC include the faculty of land and food systems at the University of British Columbia, the 

Institute for Sustainable Food Systems at Kwantlen Polytechnic University (KPU), Simon 

Fraser University, and the Food and Agriculture Institute at the Fraser Valley Institute. 

These institutions had been involved in sharing their perspectives with the BC Food 

Security Task Force, with KPU developing a response document highlighting concerns 

with some of the Task Force’s findings (Hansen et al., 2020).  

This research project was conducted amid the COVID-19 pandemic and all in-

person research activities had been suspended by the SFU Research Ethics Board 

(REB). To meet the objectives of this study, a qualitative research method was adopted 

which would not require in-person research activity. While 31 relevant individuals in the 

BC agriculture, food and education sectors were identified and contacted, due to 

COVID-19, many of the interviewees noted challenges around scheduling, as such, the 

final tally included a total of 12 participants from academia (n=4), government (n=4), and 

private consultants (n=4). A gift card of $ 25 was offered to all interviewees as a token of 

appreciation and several declined. In addition to literature review, semi-structured key 

informant interviews were conducted with educators, policy makers, and private training 

consultants involved in agriculture and food system education in BC both in the public 

and private sector from July 2020 to November 2020. The interviews lasted between 25 

to 55 minutes. Although all of the interviewees are experts in teaching and training on 

food and agriculture, some interviewees had only cursory knowledge of digital 

agricultural technology. Nevertheless, as educators in food and agriculture, their 

perspectives are valuable as they train students and future food system professionals.  

All of the interviews were conducted by phone or zoom, and then transcribed 

verbatim.  The contents of the interviews have been anonymized and interviewees are 

identified by sector (e.g academic, government, consultants). 

3.3. Data Analysis 

NVivo Data Analysis Software was used to analyze the codes from the 

interviews. The interview transcripts were uploaded, and a thematic coding approach 
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was used to code the interviews by assigning a “node” for each main theme related to 

each interview question. The interview transcripts and the responses to each interview 

question were reviewed to highlight important quotes and emerging ideas from the 

answer and assign them to its specific main theme node. 

3.4. Limitations 

There were many limitations faced throughout the duration of this study. First, 

this is an exploratory study and digital agriculture is a new interdisciplinary field which 

involves agriculture, planning, mathematics, engineering, computing science, and more. 

While many professors and experts are specialized in one of these disciplines, it was 

very difficult to find someone knowledgeable in all of the aspects of digital agriculture. 

The research project also happened during the COVID-19 pandemic and since there 

was a ban on social gatherings, the recruitment of potential participants via emails was 

not as fruitful, particularly as the COVID pandemic increased the workload of many 

educators. While the Canadian governments and the private sector may have invested 

millions of Canadian dollars in the agritech industry, Digital Agriculture is a relatively new 

concept, and most of the universities are not currently focusing on this topic. Although 

the original scope was focused on educators, other stakeholders with knowledge of the 

topic and a focus on training in the sector, such as government officials and private 

consultants were also interviewed.  



22 

Chapter 4. Results and Discussion

This section outlines the findings from the qualitative analysis of the 12 

interviews. Based on the research objectives, this study explores educators’ 

perspectives, strategies, and approaches digital agricultural technologies in their 

education and training. The themes are categorized as follows: 1) Definition of Digital 

Agriculture; 2) Benefits and Concerns around the use of Digital Agriculture; 3) Barriers to 

digital agriculture adoption in BC; 4) Training and Education in Digital Agriculture; 5) 

Youth and Digital Agriculture and 6) Policies for Digital Agriculture Adoption. 

4.1 Definition of Digital Agriculture 

As noted in the literature, there are multiple definitions of digital agriculture (Shen 

et al., 2010; Kooistra et al, 2015; Ozdogan et al., 2017). The first question asked to the 

participants was about the definition of digital agriculture. Out of the twelve interviewees, 

eleven participants gave general comments about how agriculture and technology are 

currently more intertwined due to the increased use of computers, sensors, drones, 

cellphones, and decision support systems which contribute to gathering and analyzing 

on-farm information by farmers. Six participants elaborated on the relationship between 

data collection and the use of algorithms and big data to analyze on-farm data. On the 

other hand, another five participants defined digital agriculture as the same as precision 

agriculture. While precision agriculture is indeed part of the suite of DA, DA is much 

broader since precision agriculture involves only the use of digital agriculture tools to 

collect data for better farming decisions. This shows that some of the participants are 

conflating precision agriculture as the same as digital agriculture, when precision 

agriculture is mostly concerned with using tools and equipment to collect granular on-

farm data so that farmers can monitor farming activities. DA is more about advanced 

analysis on digital platforms to create value out of the data. Although 11 of the 

participants defined digital agriculture in more neutral terms, one academic had negative 

perspectives about digital agriculture and defined it as: 

High technology, high-cost, and technologically dependent agriculture that only 
those with the most money can benefit. Although I know technology is part of our 
sustainable future, what immediately comes to my mind [when thinking about 
digital agriculture] is an unsustainable future. (Academic 1)  
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This statement demonstrates that within the realm of food and agricultural 

training, there are significant concerns around the future of the digitization of agriculture 

and DA is viewed as the anti-thesis of sustainability. It is clear that there are concerns 

and opportunities identified around digital agriculture as noted in the literature (Rose and 

Chilvers,2018; Weersink, 2018; Rotz et al., 2019; Edwards et al.,2020). As the people 

interviewed are involved in the training of future students and farmers, it is important to 

understand their views on such digital agricultural innovations.   

4.2 Benefits of Digital Agriculture 

There was a wide range of responses concerning the benefits of digital 

agriculture use; the main ones being the potential emergence of open-source data 

platforms, more precise agricultural practices, and the labour-saving aspect of farming. 

Five participants identified open-access platforms and data as an important benefit of 

digitizing the agricultural sector and as an opportunity to equitably distribute the benefits 

of digital agriculture. Two educators stated that digital agriculture would act as an 

equalizer in terms of information access. One stated that “there is this whole world of 

open access/open-source technology and communities surrounding these that can 

promote equity” (Academic 2) and the one along the same line stated:  

Hence, if we can do that [i.e. create open access] with Digital Agriculture and 
open the gate of information to farmers everywhere, then it could be a great 
equalizer (Academic 3). 

The promise that digital agriculture could lead to more precise agricultural 

practices was shared by five participants. One educator explained how such a benefit 

would happen: 

Digital Agriculture presents the possibility of ...instead of reducing the complexity, 
we take all the complexity, and we learn from that. But to do that, we need to 
have a large enough data set. So, the only way to deal with complexity and all 
these interacting components is to have enough data. Hence, Digital Agriculture 
provides the opportunity to have these large data sets to analyze the complexity 
so that we pull out some lessons to enable us to more precisely manage 
agriculture. (Academic 3) 

Another educator from the private sector emphasized the potential to improve 

resource use by making agricultural practices more precise and targeted: 

https://onlinelibrary.wiley.com/doi/10.1111/soru.12324#soru12324-bib-0060
https://onlinelibrary.wiley.com/doi/10.1111/soru.12324#soru12324-bib-0019
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Digital Agriculture would allow for more efficient use of resources. Whether it is 
water and fertilizer, it would be used in a more precise way. Timesaving for the 
farmers. (Consultant 1) 

As identified by most of the interviewees, precise agricultural practices can be 

achieved due to less complexity in decision-making by gathering large sets of on-farm 

data and analyzing these data sets so that a farmer knows how much agricultural inputs 

to put in different sites of his farms. While this may be more relevant in the context of 

large, monoculture farms, the idea raised is that the more data, better information can be 

obtained and influence farmers’ decisions in terms of yield, production, income, and 

energy use. Thus, the benefits outlined by the interviewees is that digital agriculture may 

provide information that can help reduce water use and reduce fertilizer application in a 

more precise and efficient way.  

4.3 Concerns around the use of Digital Agriculture 

During the interviews, seven out of the twelve interviewees identified data 

ownership as the main concern of farmers and users of digital agriculture. The control 

and use of data by multi-national companies of farmers’ data is an ongoing practice, 

particularly as more digital platforms are offering solutions and analysis to farming 

challenges. One professor commented on how multi-national companies misuse 

agricultural data from small farmers to grab their fertile agricultural land: 

There are several studies on land grabbing that has access to information about 
land productivity potential that has become more available to multi-national 
corporations or ability to take land. Is this because of Digital Agriculture and 
access to different kinds of data? There are bundle of studies coming out about 
data colonialism. (Academic 4) 

The same professor argued that the older generation of farmers which 

constitutes the majority of the farming community faces difficulty in understanding what 

is happening to their data and where it is kept. Surprisingly, farmers are not only afraid of 

their data being used by multinational companies, but they are also concerned about 

data being used by the government. She stated: 

People are concerned about multi-national corporations and the government 
having their data. Older farmers who had less experience with living a digital life 
and feel that the government will have data about nutrient management and 
indigenous species on their land. (Academic 4) 
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When one government official was asked about why there is a lack of trust in 

governmental institutions, she explained the issue has to do with the fear of potential 

surveillance: 

That is a huge issue in the agriculture sector in general. There are concerns 
about government oversight and regulatory issue that farmers face. The farmers 
must deal with so many ministries and regulations. It is overwhelming for most 
small farmers. They are concerned about privacy issues…If you are a very small 
farmer and not making a lot of money, you may not be fully paying all of the 
required taxes. There may be some loopholes that people are using, and they 
are concerned if we have their information and premises identification, we will be 
giving these to the CRA or even water licensing people. There is a lot of 
concerns over sending information into the government “Blackbox.” We see a lot 
of things such as we send them an email and on the same day, they get an email 
from other ministries such as water licensing, they automatically assume that we 
have been given that information. (Government 1) 

Agricultural data plays a major role in the proper functioning of farms and if 

farmers are the sole proprietor of their data, they recognize the strength and 

weaknesses of their activities. If other external forces such as the government and multi-

national companies are at the receiving end of such digital platforms and data, farmers 

are concerned as their weakness and strength will be in the public domain. In a nutshell, 

digital agriculture may be more of a liability than a benefit for them.  

Three of the participants believed that investing in digital agriculture would result 

in an increasing debt load for small-scale farms. One academic interviewed is 

particularly concerned by the livelihood of small-scale farmers and advanced that 

farmers should think twice before investing in new technologies as their return on 

investment may not always be economically viable. He explained: 

Technology is invested and wasted. We have these supply managed 
commodities here in BC. The dairy industry is one of them and dairy people have 
the most debts of any of the farmers and yet they are guaranteed income. Their 
debt is all about technology because they keep innovating. This is the concept of 
the technological treadmill. What it has done to farming and the economics of 
farming. You adopt these technologies to increase your production (early 
adopters), and everybody adopts it and then it becomes a fixed cost to 
production. Everybody is producing more and therefore the value of production is 
less…And you are left holding the bag and therefore farms are going broke left 
and right. (Academic 1) 

As identified in the literature review, many farmers are faced with a “locked-in” to 

certain agricultural technologies (McKinnon, 2018; Rotz et al., 2019). Farmers tend to 
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acquire these genetically modified seeds or agricultural technologies by engaging in 

debt, but the outcomes tend to be deceiving as these digital technologies have limited 

data processing capabilities. Moreover, the cost of these genetically modified agricultural 

inputs and digital technologies increases yearly and farmers undertake more debt to 

keep their farming production line economically viable (Rotz et al., 2019; McKinnon, 

2018; Mcmichael, 2013). This fact is supported by one private consultant: 

Farmers need to understand what they are doing because of the debt that 
farmers are undertaking; once you [referring to companies] have a monopoly 
over fertilizers, you can increase the price. And the price increases yearly, and 
farmers are hooked into it and they cannot pay that increasing amount and they 
do not have an alternative supplier to get to. And the same goes for the seed, if 
you are hooked into genetically modified seeds, you got nowhere else to go to. 
Now, you are paying for seeds while farmers over the millennia collected their 
own seeds. (Consultant 2) 

The same participant added that if farmers wanted to adopt digital agriculture 

tools, they should learn how to develop a sustainable business plan which would require 

them to be trained in using spreadsheets and analyzing financial data to assess their 

returns versus their debt from investing in all of the digital agriculture tools. He 

explained: 

You got to bring the financial equation in and do a study... how much they are 
paying in debts per year vs the increased returns compared to that debt 
compared to the interest rate at the time. Right now, the interest rate is very low 
(down to 0%) and farmers might think that it is a good time to get into the market 
for buying equipment and they gamble on the fact that the world economy will 
recover in three to four years. In this case, the interest rate will go up to 5% and 
they will be hooked. I think this question needs to be asked parallel to the 
financial dimension of the investment of all that equipment. Anyone teaching 
farmers about these kinds of stuffs should be ready to open the spreadsheet and 
be honest around the numbers (Consultant 2) 

Interestingly, one professor pointed out that farmers who will adopt digital agriculture 

could be too reliant on digital data and would lose that ability to make decisions based 

on their observations or intuition. He stated,  

If we build agriculture in an engineering system, rather than a biological system, 
we lose this connection to what is intuitive on the land. I guarantee you that the 
people who are good at digital agriculture and analyze these big datasets are not 
the people who will make decisions on the ground to keep plants and animals 
alive. (Academic 3) 
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In his book, No One Eats Alone: Food as Social Enterprise, Carolan (2017) 

mentions that the Green Revolution has accelerated the loss of ancient knowledge about 

crop management practices which allowed our ancestors to grow food not only under 

adverse weather conditions, but also without the need of agrochemicals and expensive 

non-renewable resources. Similarly, digital agriculture could lead to the erosion of tacit 

skills that farmers gain from their farming experience due to an excessive reliance on the 

use of digital agriculture for the operation of their farms. Farmers should valorize tacit 

skills to be able to feel, practice and perform farming activities before switching to the 

adoption of other agricultural innovations (Carolan, 2017). Technology tends to 

experience breakdown but if farmers have the necessary tacit farming skills, the 

argument is that farmers will be able to be continue their farming activities (Carolan, 

2017). 

One consultant pointed out that digital agriculture adoption could alter the food 

system landscape in rural areas and many family-owned farms would be financially 

affected if they do not sell out. He stated, 

DA is adopted more easily by larger operation farms and more commercialized 
farms and is less likely to happen on family-owned farms. In the context of 
generational change, it will continue and there will be a trend towards larger 
corporation and more digitally integrated and it will lead to a reduction in the 
number of family-run operations that will have an impact in the agricultural 
landscape in the [Name of region]. Opportunity for higher value smaller crops. 
For the large-scale low contribution margin profit crop that we grow in the [Name 
of region] will be pushed towards larger operations for digital agriculture to be 
more effective and have more resilient operations. Family-owned farms will be 
selling out/leasing their lands to big operations. (Consultant 3) 
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4.4 Barriers to Digital Agriculture Adoption in BC 

British Columbia’s agricultural context varies region by region. Due to varying 

physical and economic conditions in various parts of BC, there are barriers to the 

adoption of Digital Agriculture in the farming community. The table below (Table 1) 

shows the frequency of the barriers to Digital Agriculture adoption identified by the 

twelve participants. 

Barrier Number of participants 

Internet Access 7 

Debt 5 

Not enough training and education 5 

Lack of support system which respond to 

technical issues 

4 

Elder farmers not willing to respond to 

adopt new technologies 

3 

The adoption of other types of organic 

regenerative farming 

3 

COVID Pandemic 1 

Table 1: Frequency of the different barriers mentioned by the 12 participants 

Internet access was mentioned by seven participants as many rural parts of 

British Columbia are still excluded from internet access because internet service 

providers are not investing in the infrastructure due to smaller populations and more 

physical constraints. One professor stated that prior to focusing on digital agriculture, 

this gap needs to be addressed. As he stated: 
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The digital divide needs to be addressed. We tend to see the poorest access to 
internet in rural areas and so lot of the tools [referring to DA] are the least useful 
in these rural areas where they are most needed. And we see dramatic 
disparities in terms of access to bandwidth and internet in different parts of the 
world. (Academic 2) 

Another professor clearly pointed out the role of government in addressing the 

issue of internet access: 

 The places where most marginalized framers are the places with the worst 
internet access. You can have all the digital technologies in the world but if 
people cannot afford a data plan, they are left out. Government must provide the 
conditions by providing equal access to infrastructure. There are always going to 
be people left out in rural areas who are not accessing the resources. (Academic 
4) 

Hence, as most participants noted, what is the use of digitizing the agricultural 

sector when at the foundation (i.e. farmers) do not have the access to the medium that 

would connect them to the online world. 

Digital Agriculture also comes with a cost and while many farmers are already in 

debt, going digital is not the need of the hour for these small-sized farms. One private 

consultant expressed: 

With the farmers that we want to get on board, it is sort of pointless to do a lot of 
education unless there is funding support and other types of support to help them 
make that digital transition. (Consultant 1) 

Another participant emphasized that digital agriculture adoption was very much 

related to the size of farms and stated,  

The willingness to adopt DA is based on the size of your farm. Depends on the 
kind of crops you are growing. None of the young farmers I know are excited 
about growing canola or soybeans, but they do it because it gets them out of 
debts.” (Consultant 2) 

Five participants mentioned that a lack of training and skills deter many farmers 

to adopt digital agriculture since they are unsure of how to use these devices. One 

private consultant (Consultant 3) expressed the importance of “having a support system 

where there is a full-time technician who responds to the technical issues of producers 

would help make digital agriculture a more viable option.” The need for more training and 

education in digital technologies is crucial to eliminate the barrier between the 

agricultural and digital worlds. Finally, the COVID-19 pandemic is also hindering the 
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training in digital agriculture tools as the same private consultant point out that “the 

[name of school] was severely impacted by the COVID pandemic and had to be moved 

online for the most part but enabled people to get their flying certificate for small remote 

flying aircraft system (Consultant 3). 

4.5 Training in Digital Agriculture 

The question of training and education in Digital Agriculture was mostly targeted 

for the four professors while the other participants from the government and private 

sector shared how they were contributing to digital agriculture advancement. Out of the 

four professors, three were involved in assisting students with digital agriculture projects. 

These projects were more about using digital software to analyze research data on 

agriculture rather than the technical use of agricultural digital devices on the farm. One 

professor explained: 

I require everyone to complete a research project which includes a statistical 
analysis and students must take a statistics course as a prerequisite for the 
research project. I also teach experimental design and analysis and we use R-
based analysis techniques. Honestly, there are some students that are excited 
about the open-source and open-access capacity of R as an easily powerful 
modifiable tool while some students are absolutely intimidated by it… I would say 
maybe about a third of students are excited about using digital technologies and 
wanting to embrace that. I would say that two-third of my students would rather 
not have to worry about DA. (Academic 2) 

Another professor was part of the development of a new farming app which is a 

free and open-source farm management tool for aspiring farmers. She stated,  

We have been developing this tool called [Name of app] and we have students 
involved intensively in building it and testing it in the field. There are five to ten 
students involved in that project and young farmers. We have data scientists who 
help students use the data coming from the Digital Agriculture and we train 
people and farmers. (Academic 4) 

Machine learning and big data analysis are the focus of digital agriculture training 

at the tertiary level. Much emphasis is put on the statistical analysis of environmental 

data to enhance the technical skills of students for the world of work. This is explained 

by one professor: 

I purchased a drone to be able to use in my undergraduate courses. The 
machine learning that we use in our lab is a combination of regression analysis. 
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Random Forest is an approach to use a bunch of regression techniques all in 
one package. The graduate students are the ones using machine learning and 
doing the regression models. So, they need to be literate in the concepts and our 
graduate students need to have the skills because this is what is cutting edge. It 
is a place where you could create a niche where students are able to engage 
with agricultural systems or agricultural management that otherwise would not. I 
would say around twenty percent of the students who contacted me would be 
interested in digital agriculture. (Academic 3) 

One BC Agriculture government official who has been involved in the 

development of digital platforms for agriculture stated that a significant amount of funds 

for training has been invested in DA training and education:  

One example of regional support, we provide funding to an organization called 
[Name of organization] and where possible they develop educational and training 
tools... They help educate farmers on how a changing climate will impact farming 
and sharing tools and resources that will help them adapt. So, for example, they 
will often go out and go to a workshop in a region on irrigating in a changing 
climate and that story will also be promoting the water calculator and soil nutrient 
management tools. Their approach is physically going out and communicating in 
regions and while they are doing it, they are introducing farmers to online and 
digital tools which they can use. (Government 2) 

The BC Ministry of Agriculture is working on creating web-based tools for the 

farming community but there is more work to be done in the promotion and training of 

these digital platforms. This study found that the Ministry usually provides the 

educational task of training and promotion of digital tools to third parties or organizations. 

Another government official identified co-ops as important training programs for 

digital agriculture. He noted that co-op students from universities are also hired and work 

on agricultural projects. While students gain basic technical skills during work on school 

projects, a co-op placement in the provincial government or even private sector helps 

them to apply their technical know-how and get the experience of working in their field. 

He stated, “Sometimes we have coop students and sometimes we do not. They are 

hired for specific project and one of them would have been the development of the 

nutrient management platform...” (Government 3) 

Two of the private consultants interviewed were directly involved in assisting 

farmers with digital technologies. One of them stated,  

We have also been involved in some work with drones and infra-red to get better 
information about soil mapping and the field to help farmers to plan, how they 
fertilize and how they manage crop nutrition based on the information of different 
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types of fields/soil type. We were also involved in work using sonar technology 
related to field drainage (different sorts of soil drainage of the field). In BC, there 
are a lot of field drainage activities going on and our work was more on the 
research side and learning on how to use the tool. (Consultant 1) 

 Another consultant explained how a farmer-to-farmer training approach to train 

for digital agriculture can be done through workshops:    

Farmers come to show other farmers how to use these tools. We try to bring 
people together and people with those skills will share those skills at the event. I 
think indirectly there has probably been some knowledge of digital agriculture 
that has been transferred. We do not go out and show people how to use these 
tools. If there is a lot of people interested in the topic, we try to find someone with 
that knowledge to connect with farmers. (Consultant 4) 

Although digital agriculture is a relatively new concept, academic, government 

officials and private consultants are using in-person and digital means to train students 

and farmers in digital agriculture. Prior to the Covid Pandemic, private consultants and 

professors were able to offer this one-to-one training in the use of statistical analysis 

techniques, drones, and other technological systems. On the other hand, government 

officials have been able to pursue with the training of farmers due to the use of user-

friendly web-based digital tools.  

4.6 Youth and Digital Agriculture 

Access to agricultural land remains the main obstacle for young people to be 

involved in agriculture (White, 2012), but digital agriculture represents an opportunity to 

attract young people to the field of agriculture by providing them with highly specialized 

skills to understand the best land-use practices in an increasingly digitized agricultural 

sector (Pandey, 2017). While proponents of Digital Agriculture (Basso & Antle, 2020; 

Shepherd et al, 2018; Balafoutis et al. 2017; Rose & Chilvers, 2018) always refer to it as 

the future of agriculture, it was very insightful to hear what the participants had to say 

about young people and Digital Agriculture use. Nine out of twelve interviewees affirmed 

that digital technology is not the critical factor that draws young people to the field of 

agriculture. One consultant stated: 

Digital Agriculture makes it easier for young people to understand what they are 
doing and how their actions influence their outcome. If young people are not 
interested in agriculture, Digital Agriculture would still not make them want to 
farm. Young people who want to operate these self-driving tractors but who are 
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not interested in grain farming will less likely get involved in agriculture.” 
(Consultant 3) 

Along the same lines, one professor believed digital agriculture could play a role 

in attracting young people to the field of agriculture but will not encourage them to 

become farmers. He commented: 

I guess students would be more interested in participating in agriculture as an 
industry, but I do not know if Digital Agriculture will encourage students to 
become farmers. There is a difference. The respect that society gives to farmers 
and the amount of money that you can make as a farmer. Those are the factors 
that are preventing students from becoming farmers. What captures students’ 
interest is not necessarily that technocracy around farming (Academic 3). 

Three participants including one professor and two consultants pointed out that 

most young people who want to become farmers do not have the capital investment to 

acquire this digital farming equipment such as self-driven tractors, computers, and 

drones. Moreover, they argue that those young farmers are focused on community-scale 

farming and will adopt a specific technology if it aligns with their vision of a sustainable 

food system. One professor explained: 

This new generation of farmers want a very different life. They are not very hyper 
capitalistic. They do not see themselves first and foremost as businesspeople 
like other modern agriculturalists. They feel connected to the land, to plants and 
animals and to the process of producing wholesome food or the community they 
feel connected to. They will embrace technology that will help them to achieve 
this goal and not antithetical to that. This is what I think. (Academic 1) 

One of the two consultants added that digital agriculture will further reinforce 

industrial farming while small-scale farmers will continue with their traditional and 

regenerative organic farming. He commented: 

I hypothesize that there would be two categories of would-be farmers. Those who 
go to [Name of University] (financed by corporations to do that) who get trained in 
all these DA stuffs and who then dream of getting a bank loan and investing in all 
these digital technologies and become corporate industrial farmers. On the other 
hand, you have those farmers who do not go to [Name of University], who learn 
by trial and error by jumping right in and that digital agriculture freaks them out. 
(Consultant 2) 

One government official had a more positive outlook on how digital agriculture 

could help new farmers enter the field of agriculture. Her main argument was that 

innovations keep happening in all sectors and technology is useful for reducing farmers’ 

workload. She stated:   
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In terms of encouraging young farmers, I think of innovative technology, new 
tools, innovations on how you farm that is your precision agriculture and pest 
management systems. New farmers will be looking out there for what is available 
and adopting new tools. The technology side could attract more farmers to some 
extent. Because farming was thought of initially as weeding and feeding and 
technology changes how it is being done. It is appealing and could be attracting 
more people than it would in the past. (Government 2) 

4.7 Policies for Digital Agriculture Adoption 

This question on policies around the adoption of Digital Agriculture was mainly 

tailored for the government officials and the consultants but the professors also had 

some interesting insights. All participants highlighted the responsibility and role of the 

federal and provincial government in designing policies that would address the concerns 

and barriers around the adoption of digital agriculture.  

Three of the participants (all professors) emphasized the need to regulate 

agricultural data that corporations are controlling and misusing at the expense of small 

farmers. They believed that the government should decommodify the food system and 

the food production industry by engaging more agricultural stakeholders and 

safeguarding the livelihood and data privacy of small farmers. This perspective is 

echoed by other scholars (Weersink et al., 2018). For digital agriculture to be considered 

as an equalizer, one professor stated:  

Right now, big companies see Digital Agriculture as a money-making venture to 
consolidate power at the expense of the society. There is an important need for 
not only ethics but for serious regulations and I think this is a very important 
place for government to step in with a heavy hand and make sure that what 
happens in this wild west starts to benefit small agricultural stakeholders also. I 
do not trust the companies at all, and if the government steps in and starts to 
realize the value of this data, digital agriculture could be a great equalizer. 
(Academia 3)   

The Government of BC has taken the lead in developing open-access digital 

agricultural platforms and offering cost-shared programs for farmers to buy traceability 

systems. The three government officials from the BC Ministry of Agriculture elaborated 

on the different web-based digital tools such as the soil nutrient management calculator 

that the ministry has developed to help farmers adhere to regulations and improve their 

farming practices. One government officer stated: 
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As for the environmental and nutrient management calculator ones, I think there 
is a real demand for farmers for that. The irrigation calculator, they download it to 
their cell phone, and they can know from the numbers what they should be doing 
for the next few days. There is a demand and with the recent policy changes 
around nutrient management which the ministry of Environment brought, they are 
working very hard to develop new technologies to help farmers manage the 
nutrient load on their land. (Government 2) 

The consultants were more in favour of the government supporting small farmers 

by providing them with the necessary financial aid and infrastructure for the adoption of 

digital agriculture. One consultant commented: 

 An independent third party such as the BC Ministry of Agriculture could provide 
support in terms of financial and human resources. (Consultant 3).  

Finally, farmers in British Columbia face numerous problems such as a lack of 

distribution and transportation infrastructure. Access to land and a good support system 

is what new farmers need to be able to continue farming. 



36 

Chapter 5. Recommendations and Conclusion 

While some provinces and local municipalities have adopted a systemic and 

participatory approach to food governance by engaging with civil society and food 

stakeholders to address local food needs and gaps, the discussion about the use of 

digital agriculture should be on the table for educators. The series of interviews have 

concluded that the three main agricultural stakeholders (Government, private sector and 

academic) are not on the same wavelengths when it comes to the benefits and concerns 

of an agritech sector in British Columbia. While government officials are for the 

digitization of B.C.’s agricultural sector and affirm that the data collected from farmers on 

government web-based platforms is safeguarded, the private training consultants and 

professors expressed apprehension about agricultural data being owned by multi-

national companies to increase their profit margins. The majority of the participants 

acknowledged that the adoption of DAT would better suit larger farms due to the 

complexity of their operations and affordability. Professors stressed on the lack of 

education and training in DAT at the tertiary level while the private consultants who are 

directly involved with farmers, believe that a proper food supply infrastructure is the need 

of the hour before making the transition to the digitization of the agriculture sector. With 

the way DAT is being adopted by large-scale farms, there is a risk that medium-size 

family-owned farms are wiped out from the agricultural landscape of rural parts of British 

Columbia without government assistance and agricultural extension. An improvement of 

the internet infrastructure across B.C. could make DAT an equalizer as it would help 

small farmers connect to digital platforms and consumers. While such connection to the 

open access technologies could open the gateway of information to farmers, lead to 

more precise farming activities, and strengthen local food system network by increasing 

food accessibility, internet access and lack of training in the use of DAT remain the most 

significant barriers to the adoption of Digital Agriculture throughout British Columbia.  
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5.1. Recommendations 

5.1.1 Investment in internet infrastructure in rural 
communities 

Based on the literature review and expert interviews, internet access was 

identified as one of the major barriers to digital agriculture in British Columbia. With a 

view to addressing this connectivity issue, the Government of British Columbia funded 

the Connecting BC Program for providing broadband access to rural communities. The 

first phase of this $ 100 million program has already been completed and involved 

investing into the last-mile infrastructure to enable the populations in rural and remote 

areas of BC to have high-internet access (Government of BC, 2021). The second and 

third phases of Connecting BC Program focus on financially assisting internet service 

providers and regional and local governments to reduce the digital divide between rural 

and urban communities in BC. Hopefully, by the end of the three phases, most rural and 

indigenous communities will have the necessary internet infrastructure should they 

choose to make the transition to digital agriculture. 

5.1.2 Create more awareness and outreach of free and open  
access farmer-led digital agricultural tools and engage 
agricultural extension workers. 

The BC Ministry of Agriculture is already developing digital agriculture tools such 

as the nutrient management calculator to accelerate training and education. These 

digital tools are open source and are free for farmers to use at any time. Many of these 

tools have been developed through farmers’ consultation or testing. However, there are 

still many farmers who are unaware of such tools and have not even used these digital 

agricultural platforms due to lack of training. More governmental outreach programs in 

collaboration with the organizations such as the Climate and Agriculture Initiative (CAI) 

and other third-party agencies should be organized to communicate and train farmers to 

use these digital agricultural platforms but to also better understand farmers’ needs. The 

BC Ministry of Agriculture also provides financial incentives such as the cost-shared 

programs which allow small and medium farms to buy digital agriculture tools such as 

traceability systems (Government of BC, 2021). A key focus would also be to support 

farmer-led and farmer-tested DAT that is open sourced. To support better use of DAT, 
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there should be more outreach to farming communities and the reestablishment of 

agricultural extension programs across British Columbia. Agricultural extension workers 

can help support farmers in implementation and improving awareness about the 

availability of open access digital agriculture innovations and resources for 

environmental sustainability. 

5.1.3 Inclusion of the equity aspect of Digital Agricultural 
Technologies in food systems education and decision-
making 

While not all of the educators agree with the value of DAT, this technology is 

growing, and it is important for future food system professionals to be prepared and 

approach DAT from an equity and holistic framework. Training and education in DAT can 

be achieved through regular agricultural and or food programs and or dedicated agritech 

institutes. One of the recommendations of the BC Food Security task force is to provide 

more government support to B.C. universities for the implementation of more digital 

agriculture research and training programs. However, a focus on digital agriculture 

programs may not necessarily increase food security, improve climate change mitigation 

and adaptation, increased availability of locally produced food and more profitability for 

farmers (Hansen et al., 2020). When it comes to food security and increasing availability 

of locally produced food, Hansen et al. (2020) argue that agritech investment will not 

help to solve the issue of food insecurity as poverty and economic inequity remain the 

barriers to feeding Canadians despite already low food prices (Food Insecurity Policy 

Research [PROOF], 2018). Moreover, the commodification of land in the Metro 

Vancouver region has rendered land prices high and agriculture is no longer affordable 

for many farmers since the land value is based on its residential purpose rather than 

agricultural purpose (Eagle et al., 2015). Another report by the Institute for Sustainable 

System (2017) highlights the lack of a reliable food supply chain infrastructure which will 

distribute locally grown food to all remote region of British Columbia. There is still a lot of 

uncertainty on whether or not DAT would result in more affordable foods and whether 

these foods would benefit low-income communities in British Columbia. When it comes 

to lowering GHG emissions from B.C. agriculture sector, climate adaptation technologies 

such as indoor growing system may increase energy demand to compensate the need 

for artificial lighting (Hansen et al., 2020; Gray, 2016). Lastly, it is important to consider 
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equity in DAT investment as it may lead to greater production cost while the prices of 

commodity and farmers’ profit will decrease. All these concerns about a future 

digitization of B.C.’s agriculture sector should be studied in depth and stakeholders 

should be cautious about the rapid digital transition unless it is done in a sustainable, 

equitable and collective way.  

5.1.4 Collaboration and engagement with Canada’s Food 
Policy Council and small farming stakeholders 

At a national level, the Food Policy for Canada aims to achieve a healthier and 

sustainable food system which empowers farmers, producers, and food businesses in 

Canada. Through the implementation and coordination of food-related policies and 

programs costing around $ 134.4 million, the Food Policy for Canada seeks to create of 

a long-term national and community-based food system which will be more resilient for 

the benefit of Canadian communities (The Food Policy for Canada, 2020). According to 

the Canadian Food Policy Advisory Council, this national food policy is one which is 

guided by principles such as inclusion, collaboration, innovation, sustainability, and 

accountability. Through the inclusion of rural, indigenous and small farming communities 

in the dialogue about food-related issues and innovations such as digital agriculture, the 

interests and concerns of these marginalized agricultural stakeholders are also given 

weight in the decision-making process. This increased collaboration between the 

government, all agricultural stakeholders, and the society can facilitate consensus and 

the implementation of policies and regulations which address concerns around data 

privacy and accountability, infrastructure, and equity.  

5.1.5 Raising awareness about the role of food systems 
planners (planners in general) in community 
engagement around Digital Agricultural Technologies 

Planning departments should continue to solidify food systems planning as sub-

discipline and understand that local food planning is not only about farmland 

preservation (Brinkley, 2013). With a more digitized food system in British Columbia, 

food systems planners should work with small farming communities to assess the status 
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of agricultural land, farmers’ capacity, needs and aspirations in the different regional 

districts as it pertains to digital agriculture. Agricultural extension support and 

improvements of agricultural infrastructure are the need of the hour for the economic 

survival of small farmers. Food systems planners should act as an intermediary and 

work with other key sectors/ stakeholders such as agriculturalists, agricultural 

consultants/strategists, farmers, and policymakers to support agriculture in the province 

while enabling farming communities to learn more about DAT.  

Moreover, by collaborating with Young Agrarians, food systems planners can 

also highlight the role of DAT to promote the British Columbia Land Matching Program 

and increase access to land among young people who wish to become farmers (Young 

Agrarians, 2021). Although the primary focus of DAT has been on increasing food 

production, an unexplored potential of farm-led digital platforms is to connect farmers to 

consumers who want to buy fresh produce within their neighborhood. As more small 

farmers have access to the internet and can market their produce via digital platforms, 

this can lead to an improvement of the local food distribution logistics as food grown 

locally would be prioritized and thus, shorten the food supply chain. Hence, food system 

planner needs to work with this plurality of agricultural stakeholders for marginalized 

farmers to benefit from a digitized food system.  
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5. 2. Concluding Remarks

As a technological innovation, digital agriculture will play an important role and 

influence the future of agriculture for farmers and how farms will operate in B.C. As such, 

it must be practiced in a way that does not only promote benefits to large farmers and 

agri-food corporations and takes into account the framework of equity. It is therefore 

important for academic institutions to involve farmers of all scales, as well as students in 

the development and testing of agricultural innovations to ensure that these technologies 

will result in positive social benefits to farmers (particularly small farmers and new 

farmers) many of whom are currently at a disadvantage in terms of capital, land and 

resources. An academic sector that recognizes the trend in digital agricultural tools 

across the province is what B.C. needs to ensure preparedness in this domain. 

The digitization of B.C.’s agriculture sector is happening and is receiving 

extensive financial support from the provincial and federal government. However, as 

noted in the study, there is not one consensus about its benefits and as such, the 

development of digital agricultural training and education should be done in such a way 

that all agricultural stakeholders are part of this transition by taking into account diverse 

perspectives. If the concerns of small farmers, the rural farming communities, 

Indigenous communities, food practitioners, new farmers, and low-skilled agricultural 

workers in British Columbia are addressed, the benefits of digital agriculture can 

potentially be enhanced and be widely distributed, while the potential harms as noted in 

this study can be prevented. While both the federal and provincial government view 

agritech as a fast-growing industry and the use of DAT as a means of increasing food 

production, food systems planners and other agricultural stakeholders should continue to 

explore DAT from other approaches that will connect farmers to consumers and increase 

food accessibility for British Columbians. Since agriculture is a shared federal-provincial 

responsibility in Canada, both the federal government and the provincial government of 

BC should work together with other public and private stakeholders to design policies 

that would ensure that digital agriculture technologies contribute to a more resilient, 

equitable, and sustainable food system.  
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Appendix A. Interview Questions

Interview Questions 

1. Can you tell me about your role and how it relates to agriculture

training/education?

2. What is your general idea of digital agriculture?

3. Within your institution, do you engage with the topic of Digital Agriculture?

Do you cover some aspects of Digital Agriculture and talk about Digital

Agricultural tools in your classes?

4. Are students demanding training in Digital Agricultural technologies? Do

you think your institution should offer on the ground co-op training so that

students know how to use these digital agriculture tools?

5. Are the societal impacts of digital agriculture currently being studied in

agricultural education/curriculum?

6. The average age of Canadian Farmers is 55 years old. Studies have

shown that the children of farmers do not always farm, and it is a very

difficult field to enter due to cost and labour. Do you think that Digital

Agriculture would make students more interested in the field of

agriculture?

7. Can you elaborate on the benefits and concerns around the use of Digital

Agriculture? Does Digital Agriculture facilitate or hinder equity?
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Appendix B. NVivo Coding

NVIVO CODING 
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