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Abstract 

Social-ecological change such as climate change, market volatility or policy reforms are too 

often discussed at global and national scales; however, it is at local and regional scales that 

individuals and communities experience and respond to these changes. This is perhaps most 

evident in agriculture, food and farm systems, where change is a constant for farmers and 

ranchers. In this dissertation I explore the perceptions and experiences of change from the 

perspective of farmers, ranchers, local food producers and community residents using social-

ecological systems analysis, as a first approximation and effort at pattern recognition in Southern 

Alberta’s farm and ranch community, and in Yukon Territory. The research objective being to 

understand how individuals respond to change, identifying supports and barriers that exist for 

responding to change, and how to create more sustainable and resilient agriculture, food and 

farm systems. In both study areas, online surveys were used to engage farmers and ranchers, and 

in Yukon Territory, surveys were also distributed to residents as this study was exploring specific 

perspectives of local food consumption and the role of hydroponics. A soft-systems approach 

was taken in each study to understand the social-ecological conditions, relationships, and 

dimensions that effect responding to change, and the visions for the future. Each study area had 

unique perspectives and experiences that were a product of their social-ecological context, for 

example, in Southern Alberta when discussing climate, precipitation was prime concern, while in 

Yukon Territory, it was temperature. Despite these differences driven by place-based context, 

there were key similarities. In both areas, financial limitations were the prime barrier for one’s 

ability to respond to changes of any variety. Furthermore, despite the major differences in scale 

of agricultural operations in both regions, participants in both areas believed that agriculture 

needs to produce within their own social-ecological conditions, and there is a need for more 

diverse and resilient local and regional food systems. 

 

Preface 

This doctoral dissertation was written in a manuscript style. Chapter 5 has been published as 

Wilkinson et al. (2021), “Controlled environment agriculture and containerized food production 

in Northern North America”. Journal of Agriculture, Food Systems, and Community 
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Development. Volume 10, Issue 4. The citation style of this dissertation followed APA format as 

this most reflects the journals that manuscripts will be submitted to. 

 

The studies presented in chapters 3 and 4 were cover by ethics approval issued by the University 

of Calgary Conjoint Faculties Research Board (CFREB). The ethics certificate number REB19-

1464, titled “Resilience and Responding to Change in Agriculture and Local Food Production 

through a Social-Ecological Systems Persepctive in Yukon Territory” was provided on March 29, 

2021. The ethics certificate number REB21-0166, titled “Resilience and Responding to Change 

in Agriculture and Local Food Production through a Social-Ecological Systems Persepctive in 
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Chapter One – Introduction 

 

Introduction 

This dissertation explores social-ecological systems analysis and the perceptions and experiences 

of change from the perspective of farmers, ranchers, local food producers and community 

residents. I explore these perceptions using social-ecological systems analysis (SESA), as a first 

approximation and effort at pattern recognition, with the research objective being to understand 

how individuals respond to change, identifying supports and barriers that exist for responding to 

change, and how to create more sustainable and resilient agriculture, food and farm systems 

across two research areas. The first explores the agriculture, farm and ranch community in 

Southern Alberta (SAB). In the SAB study area, I explore responding to change within the 

context of an extensive large-scale agriculture industry that is heavily reliant on irrigation in a   

drought and water scarce social-ecological system. The second explores local food production 

and consumption in Yukon Territory (YT), with a specific interest in hydroponics as a means for 

production. In the YT study area I explore responding to change in the context of a food system 

that is overly reliant on expensive imports that are vulnerable to supply chain disruptions with 

increasing difficulty to maintain food security due to degrading traditional food subsistence 

strategies, limited capacity for local food production due to harsh existing climate conditions and 

changing and unpredictable climatic and weather conditions. 

 

These two research areas provide agriculture, farm, ranch and local food production systems that 

are situated in very different social-ecological contexts. While comparing these two different 

study areas does not provide the basis for generalization or theory building that many associate 

with the comparison of two study areas. It is the exploratory comparison of these two study areas 

that are very different that I can explore opportunities for knowledge transfer, policy learnings, 

social and cultural understanding, and identifying new patterns regarding how individuals 

respond to and experience change regardless of their different social-ecological contexts.  

 

Exploring Social-Ecological Change through Local and Regional Perspectives  

The reality of social-ecological change, such as climate change, market volatility, policy reform 

and environmental degradation are all too well known globally, nationally, regionally and locally 
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(Bush & Lemmen, 2019; S. Diaz et al., 2015; IPCC, 2021)1. However, discussions and planning 

pertaining to these concerns are too often focused at the national and global scales, despite it 

being at the local and regional levels where changes are directly impacting livelihoods and 

wellbeing (Loring et al., 2011) (Figure 1-1). Agriculture, food and farm systems perhaps provide 

one of the best examples to discuss these challenges. Agriculture, food and farm systems, exist in 

an overly connected and vulnerable global system, where much of the governance, policy 

making, and the power structures exist at global and national scales (Blay-Palmer et al., 2020; 

Frei et al., 2020; Schipanski et al., 2016). While governance decisions are made and power is 

held within institutions at national and global scales, the impacts and implications of various 

social-ecological changes are experienced at local and regional scales, with farmer and rancher 

livelihoods diminishing, and communities’ ability to access diverse, nutritious and affordable 

food an ongoing challenge (Edwards-Jones et al., 2008; Loring et al., 2011).   

 

 
1 While there is no universal definition of social-ecological change, for the purposes of this research, I consider it to 
be the interconnected shifts that occur within natural and social systems that are influencing each other, 
highlighting the fact that environmental and human dimensions are linked and lead to cumulative effects (Berkes 
et al., 2008) 
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Figure 1-1 - Scales of various types of human-environment interactions in the context of climate 

and environmental change (Loring et al., 2011). 

 

 

Specifically, in this dissertation I explore two different agriculture, food and farm system areas 

within Canada. The first is Southern Alberta, a major agricultural region, with large-scale farm 

and ranch operations in a semi-arid environment prone to drought (H. Diaz et al., 2016). The 

second is situated in Yukon Territory, an area with limited agricultural production, with primarily 

small-scale production for local and regional distribution in a region with food security issues, 

and short growing seasons (Agriculture Industry Advisory Committee & Department of Energy, 

Mines and Resources, 2015; Blom et al., 2022). Detailed descriptions of each study area are 

presented in chapters 3 and 4.  

 

When I discuss scale in the context of social-ecological dimensions, I refer to local, regional, 

national, and international levels of scale. I situate the research of exploring social ecological 

change in context of local and regional perspectives as it allows for a more pragmatic, holistic, 

and effective approach to addressing the challenges and impacts of social-ecological changes. 
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Situating the research within local and regional contexts, provides the basis for effective place-

based understanding, the identification of relevant challenges, changes experienced, how those 

changes are perceived and responded to, and local perspectives regarding sustainable and 

resilient future of agriculture. Social-ecological systems (SESs) are highly variable and context 

dependent where local communities and individuals have invaluable knowledge and 

understanding of their environments, ecosystems, and socio-cultural systems. This knowledge is 

built on intergenerational transfer of knowledge, relationships and lived experiences and 

interactions with the SES, creating a depth of understanding of local conditions, resources, 

strengths, and vulnerabilities. It is essential for decision-makers at all levels to incorporate local 

knowledge to effectively understand the local context, ensuring solutions are relevant and place-

based (Berkes & Folke, 1998; Berkes & Jolly, 2002). Giving the appropriate weight and merit to 

local perspectives in these discussions not only provides for the development of the most 

effective responses to change, but it fosters inclusivity and equity and a higher likelihood that all 

parties will remain engaged (Berkes & Jolly, 2002; Ford et al., 2016; IPCC, 2014). 

 

The development and adoption of effective responses to change built on local knowledge, 

perspectives, and strategies, can more effectively be tailored to address specific community 

needs with a higher likelihood of being sustained and adopted amongst community members 

(IPCC, 2014). Further to this, local farmers and ranchers, and communities alike have a history 

of developing their own coping strategies and practices that have enabled them to respond to 

environmental change. Acknowledging and leveraging these existing practices based on locals’ 

intimate knowledge, relationships and understanding of their own SESs provides the basis for 

understanding the existing sources of resilience and vulnerability, and enhance community 

wellbeing and capacity to respond to change with informed policy (Ford et al., 2016). 

Social-Ecological Systems Analysis as a Framework for Exploring Agriculture, Food 

and Farm Systems 

I use social-ecological systems analysis (SESA) because it is a flexible framework focused on 

understanding complex interactions and relationships among social and ecological dimensions of 

a system, with the intention of promoting resilience and sustainability, and decision-making that 

is flexible, inclusive and equitable (Berkes et al., 2008; Berkes & Folke, 1998) (Figure 1-2). It is 

based on the foundation that human and natural dimensions are interconnected, influencing each 
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other in dynamic and reciprocal ways. SESA leverages systems thinking to studying and 

managing complex social, cultural, climatic, environmental, policy and economic issues, 

considering that the dimensions are all interconnected (Berkes et al., 2008; Berkes & Folke, 

1998; Colding & Barthel, 2019; Kemmis, 1990). SESA is fundamentally interdisciplinary, 

integrating knowledge systems and approaches from various disciplines and perhaps most 

importantly local knowledge. It is this interdisciplinary perspective that provides the basis for 

understanding interactions between different dimensions (Berkes et al., 2008; Berkes & Folke, 

1998).  

 

The conceptualization of scale and”hier’rchy among SESs is a core foundation that makes SESA 

an effective and flexible framework. The acknowledgement that systems exist and operate across 

scales, nested within larger systems, and contain smaller systems, provides the basis for 

understanding local experiences and perceptions of change, while effectively situating them in 

the context of external or top-down forces such a market dynamics and policy change (Abel et 

al., 2006; Allen et al., 2014; Andrachuk & Armitage, 2015; Cosens, 2017). A full discussion of 

SESA can be found in Chapter 2 of this dissertation. 
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Figure 1-2 – Social-ecological systems analysis has yielded the development of many different 

frameworks most stemming from the Berkes and Folke original in 1998. 

 

  

Agriculture, Food and Farm Systems in SESA 

Agriculture, food and farm SESs are variable but in applying SESA, there are common 

dimension areas that could be considered in most or all cases (Table 1-1). These dimensions are 

interconnected and influence each other, forming a complex web of interactions within social-

ecological systems. Understanding and addressing these dimensions holistically is crucial for 

developing sustainable, resilient, and equitable agriculture, food, and farm systems. 
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Table 1-1 – Common social-ecological dimensions to be explored in agriculture, food and farm 

systems (Committee on World Food Security, 2021; Díaz et al., 2019; Hodbod & Eakin, 2015; 

IPCC, 2014; Lescourret et al., 2015). 

Dimension Description 

Ecological, 

Climate, and 

Weather 

Ecological, climate and weather dimensions directly control and impact 

farming practices and outcomes. These may include soil health, water 

quality, biodiversity, precipitation, wildlife pressures, temperature, and 

extreme weather events.  

Land use, 

irrigation, and 

management 

practices 

Understanding and acknowledging that farming practices impact ecological 

processes and shape landscapes are vital to informing sustainable 

management practices. These can include crop choices, tillage techniques, 

water conservation efforts and use of different inputs such as pesticides and 

fertilizers. 

Economic Economics impact the livelihoods and wellbeing of farmers and ranchers. 

These can include a range of factors such as production costs, market 

dynamics, pricing mechanisms, profitability, and the economic viability of 

different farming practices and food production methods. 

Social and 

Cultural 

Understanding social dynamics including equity, access to food, labor 

conditions, rural livelihoods, relationships, cultural values, and social justice 

issues related to the distribution and access to resources is crucial for 

sustainable and resilient communities. 

 

Culture considerations such as local knowledge, food traditions, cultural 

practices, and the preservation of cultural heritage related to agriculture and 

food production reflects the importance of cultural diversity and the role of 

food in identity, community cohesion, and cultural expression. 

Technological Technology is embedded to varying degrees in all agriculture systems around 

the world. These include advancements in farming techniques, agricultural 

machinery, irrigation systems, precision agriculture, biotechnology, and 
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Dimension Description 

digital technologies. The benefits, risks, and ethical considerations associated 

with technological interventions must be considered. 

Institutional Institutions and policy frameworks shape agriculture and food systems. 

These include regulations, laws, policies, and decision-making processes at 

local, regional, and global levels relating to land-use, livestock management, 

and water use and access, amongst other areas. The issues of governance 

effectiveness, accountability, stakeholder participation, and the integration of 

diverse perspectives and knowledge systems must be considered. 

Health and 

Nutrition 

Agriculture and food systems have direct impacts on human health and 

nutrition. Food safety, food quality, diverse diets, nutritional outcomes, and 

the relationships between agricultural practices, food production, and public 

health must all be factored in. 

 

Dissertation Outline 

To conduct this research exploring perceptions and experiences of social-ecological change in 

agriculture, food and farm systems using social-ecological systems analysis I used a mixed-

methods approach covering two case studies where we draw on literature, local perspectives in 

the form of online surveys of farmers, ranchers, local food producers and residents, and 

secondary data sources such as climate reports, policy documents and analysis, and economic 

trends. One in Yukon Territory (YT) and one in Southern Alberta (SAB). The chapters below 

explore the outputs of this research. 

 

While the chapters below are standalone manuscripts, they are complementary and integrated. 

The overall research and all manuscripts are viewed through a SESA lens to better understand 

the SESs of interest and provide insights into understanding how farmers and ranchers respond to 

change. Chapter two provides valuable context and literature regarding SESA, which informs the 

analysis and presentation of results in chapters three and four. Chapters three and four offer two 

examples of exploring agriculture, food and farm systems in different SESs within the context of 

change and responding to change. Chapter five provides an in-depth review of controlled 

environment agriculture in a northern context, that supported the analysis of data in Chapter four, 
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and serves as standalone piece of literature to inform decision-makers. Finally, Chapter six 

serves as a comparative discussion of observations in the two research areas. It is written in a 

narrative style to provide an in-depth but high-level overview of similarities and differences 

between the two areas.  

Chapter 2 – The value of integrating Social-Ecological Systems and Agroecology for 

understanding effective responses to change in Southern Alberta and the North American 

Prairies  

In this chapter I explore the similarities and differences between social-ecological 

systems analysis (SESA) and agroecology to better understand the value of applying 

SESA in the context of agriculture, food and farm systems. I provide a brief overview of 

agroecology and SESA, discuss the challenges facing agricultural communities in the 

North American Prairies, using Southern Alberta, Canada as an example2, conduct a 

comparative review of SESA and agroecology, and I conclude with a discussion 

exploring how these two perspectives may be complementary in navigating transitions to 

sustainable and resilient agricultural systems and facilitating effective responses to 

change.  

 

Chapter 3 – Understanding Change in Southern Alberta’s Agricultural, Food and Farm 

System through a Soft Social-Ecological Systems Approach 

In this chapter I apply SESA to explore the Southern Alberta (SAB) agriculture community in the 

context of farmers’ and ranchers’ experiences of change, responses to change, and their visions 

for the future of sustainable farm and ranch communities. I apply a soft systems approach in this 

first approximation and pattern recognition effort to identify and understand the key social-

ecological dimensions and relationships that help or hinder responses to change, and to identify 

action areas that support the development of a sustainable and resilient agriculture system in 

SAB. This paper is informed by local perspectives, exploring the connects and disconnects 

between local experiences and knowledge, government policy and planning, and scientific 

 
2 While the findings in this chapter helped inform the following chapter, it does serve as stand alone chapter. It is 
for this reason that we only discuss SAB in the examples of this chapter, and not YT too.  
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findings, to better inform the development of pragmatic, cohesive and inclusive responses to 

change at local and regional levels.  

Chapter 4 – Perceiving and Responding to Social-Ecological Systems Changes in Yukon 

Territory’s Agriculture, Food and Farm Systems 

In this chapter I apply SESA to explore the Yukon Territory (YT) food system in the context of 

food producers and community resident’s experiences of change, responses to change, and their 

visions for the future of sustainable local food systems. Within the broader context of the YT 

food system, we specifically explore if and how controlled environment agriculture (CEA) could 

have a role in a diverse and sustainable local food system. We apply a soft systems approach in 

this first approximation and pattern recognition effort to identify and understand the key social-

ecological dimensions and relationships that help or hinder responses to change, and to identify 

action areas that support the development of a sustainable and resilient food system in YT.  

 

Chapter 5 – Controlled environment agriculture and containerized food production in 

northern North America 

In this chapter I we explore the application of controlled environment agriculture (CEA) and 

containerized food production in local food systems in Northern North American communities 

with an extensive non-systematic literature review. There have been arguments stating that CEA 

and containerized food production systems do not have a role in these communities; however, 

these critiques are premature and undermine what may be an important and complementary 

component of local and regional food systems in the north. In this paper I argue that applying 

CEA in a place-based context with culturally relevant designs in place, that containerized 

systems can offer enhanced food production capabilities through year-round production. I 

identify the opportunities and drawbacks of these technologies within the context of Northern 

food systems, as well as areas that need future research, exploration, and development.  

 

Chapter 6 – A narrative reflection on responses to change in different social-ecological 

contexts and research reflections  

In this final essay I provide a narrative discussion, exploring the similarities and differences in 

the experiences of change and responses to change, the perceived barriers and supports for 

responding to change, and the visions for the future amongst farmers and ranchers in YT and 
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SAB. This narrative provides a comparative assessment of the two case studies, in addition to a 

more high-level discussion of the challenges and changes, in a narrative and more casual form 

for local, decision-makers and policymakers alike. Following the comparisons, I provide a 

personal reflection on the overall research approach to identify strengths, weaknesses, potential 

biases and future research areas.  
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Chapter Two – The value of integrating Social-Ecological Systems and 

Agroecology for understanding effective responses to change in 

Southern Alberta and the North American Prairies  

 

Introduction 

On-going discussions about transitions in agriculture are critical due to the complex social-

ecological dynamics of agriculture. Although productivity is critical for food security, differing 

agricultural practices and techniques directly impact ecosystem structure, function, and food crop 

productivity in different ways.  For better or worse the green revolution gave us the current 

industrial agriculture systems that have produced more than enough food to feed the global 

population; however, it has caused and amplified many different social-ecological problems, 

including but not limited to ecological degradation, soil loss and erosion, food waste, food 

accessibility inequalities and deteriorating livelihoods for farm and ranch communities, hunger 

and war (Berry, 2015; Dworkin & Skovmand, 2009; Kimbrell, 2002; Vitek & Jackson, 1996). 

Industrial agriculture refers to large-scale, intensive production of crops and/or animals, the 

extensive use of  chemical fertilizers on crops or the routine, harmful use of antibiotics in 

animals, genetically modified crops, pesticides, over-reliance on fossil fuels, and other practices 

that aim to control nature with chemistry rather than work with natures biology (Blay-Palmer et 

al., 2020; Committee on World Food Security, 2021; Frison, 2016). 

 

Necessary transitions within agricultural, food and farm systems at global, regional and local 

levels are discussed in many different ways, for example, farmer and rancher livelihoods, food 

security and ecosystem health amongst other dimensions. In contrast to industrial agriculture, 

place-based agroecological and regenerative approaches are commonly cited as a key pathway 

forward (M. D. Anderson & Rivera-Ferre, 2021; Kimbrell, 2002). Agroecological and related 

approaches are often cited as “best practice” models for successfully navigating agricultural 

transitions, in part because they work with place-based processes and ecological conditions, are 

regenerative in nature, preserve biodiversity, sequester carbon, provide diversified and balanced 

diets that promote food and nutritional security, and provide foundations for sustainable and 
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resilient farm and ranch communities (M. D. Anderson & Rivera-Ferre, 2021; Hassanein, 1999; 

Jackson, 1993; Petersen-Rockney et al., 2021; Savory & Butterfield, 1999). In many ways 

agroecology is not new, novel or innovative as this was the basis for traditional and indigenous 

faming and land use in both Europe and North America; it was shifting to the industrial model 

that became dominant after WWII that puts us in an unfortunate position with respect to finding 

successful ways to navigate new agricultural futures  (Barrios et al., 2020; Bennett, 1969; 

Dworkin & Skovmand, 2009; Kimbrell, 2002; Wezel et al., 2020).  

 

Despite repeated calls for transitions to more sustainable food and farm system, change has been 

slow due to a number of factors associated with current industrial agriculture system; these 

include but are not limited to: (1) lock-in traps; (2) export driven agricultural markets; (3) 

consumer expectations that food should be cheap; (4) feed the world narratives; (5) 

compartmentalized rather than systems thinking; (6) short-term as opposed to long-term 

thinking; (7) success measures aligned with agri-business and industrial systems; and (8) 

concentration of power (Allison & Hobbs, 2004; Knapp & Fernandez-Gimenez, 2009; Pollan, 

2008; Secchi, 2020). These cumulative effects and challenges illustrate a complex social-

ecological system (SES) in which our agriculture, food and farm systems exist (Hodbod & 

Eakin, 2015a). Given the understanding that agriculture, food and farm systems are part of 

broader SESs, coupled with the issues within the industrial food system that inhibit widespread 

adoption of sustainable agricultural practices, I ask the question: What perspectives or concepts 

does social-ecological systems analysis have that could improve agroecology in the context of 

application, transition and transforming agriculture, food and farm systems to those that are 

sustainable and resilient, specifically in the context of Southern Alberta and the North American 

Prairies?  

 

This paper began as a research review and synthesis focused on SESs and resilience thinking 

when applied to agricultural, food and farm systems. The results of our scans provided few 

concrete or explicit applications of resilience thinking, and the few examples I did find 

infrequently discussed SESs analysis or agroecology. These preliminary results made us 

reconsider the questions that I were asking and led us to believe that resilience thinking and 
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theory in the context of agriculture, food and farm systems needs to revisit and rediscover the 

application of Social Ecological Systems Analysis (SESA). 

 

In this paper I provide a brief overview of agroecology, introduce social-ecological systems 

analysis (SESA), introduce the challenges facing agricultural communities in the North 

American Prairies with a focus on Southern Alberta, Canada, a broad comparison of the 

foundations and perspectives of agroecology and SESA, and I conclude with a discussion 

exploring how these two perspectives can be complementary in navigating transitions to 

sustainable and resilient agricultural systems. 

 

Agroecology – A science, practice, and social movement for sustainable agriculture 

Agroecology as a field of research can be traced back to the 1930s and has regularly evolved and 

expanded since then. The evolution and expansion of the field has involved a shift in scale of 

focus from the plot or field scale, up to agroecosystems or farm scale and whole food systems 

(Wezel et al., 2020; Wojtkowski, 2019). As a field of practice it has moved from the application 

of Indigenous agricultural knowledge for improved resource management to include formalized 

conservation agriculture, intercropping and biological controls (Wezel et al., 2020).  

As a social movement in the 1970s, agroecology was originally an approach designed to expand 

the use of indigenous knowledge and maintaining family farm models despite growing industrial 

farming. Then through the 1980s and 1990s the emphasis shifted to creating biodiversity within 

agroecosystems and improving equality and accessibility within the food system. In the early 

2000s through to the present, the focus shifted to improving environmental and social 

sustainability of food systems through rural and territorial development, and enhancing food 

sovereignty (Wezel et al., 2020). And more recently, agroecology has expanded to include a 

political context focused on policy, law and economic system design that supports the adoption 

of an agroecological framework (Wezel et al., 2020). 

 

The range of approaches now related to agroecology Is wide, including but not limited to holistic 

management, regenerative agriculture, conservation agriculture, ecological farming, biological 

farming, biodynamics, and nature farming (Table 2-1). Additionally, there is an increasing 

consideration of improving sustainability of industrial and/or conventional agriculture systems 
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by applying an agroecological lens (Altieri & Nicholls, 2017; Wezel et al., 2009). While there are 

practical and nuanced differences, these approaches all aim to develop food and farm systems 

that are environmentally and socially sustainable; equitable and just; place-based, aim to create 

resilient agroecosystems that function with natural ecological processes and have the capacity to 

respond to social-ecological changes (Altieri, 1987; Committee on World Food Security, 2021; 

Khadse et al., 2018; Sinclair et al., 2019). Table 2-1 provides examples reflecting the variability 

of agroecological principles in practice, social movements and research, where scale and nuances 

may differ, but systems thinking, place-based foundations, and an emphasis on integrated 

human-environment-livestock-wildlife-crop systems guide the approaches (Wezel et al., 2009).  

 

Agroecology is more than just a field of research, education and practice that is transdisciplinary, 

participatory, and systems and evidence—based; but it is also an entire worldview and social 

movement that includes but is not limited to community-supported agriculture (CSA), 

community and school gardens, and conservation efforts such as the Malpais Borderlands Group 

and the Quivira Coalition (Cox & White, 2023; Nabhan & Minnis, 2016; Sayre, 2005). 

Agroecological approaches integrate diverse forms of knowledge, including the natural and 

social sciences and local knowledge to work with ecological processes developing resilient 

agricultural systems that are ecologically and economically sustainable, and socially equitable 

(Altieri, 1987; S. Gliessman, 2018). Building sustainable and socially equal agriculture, food and 

farm systems requires agroecology to be action-oriented, challenge economic and political power 

structures that exist from farm to table in the industrial food system to change in policy and 

social conditions (S. Gliessman, 2018).  

 

As a science, agroecological approaches vary dependent on geographic location and cultural 

application, but generally are considered to be interdisciplinary, to varying degrees, to effectively 

study food production systems, processing and marketing, economic and political dynamics, and 

consumer habits (Francis et al., 2003; S. Gliessman, 2018; Wezel et al., 2009). In some 

circumstances, particularly in North America, agroecology is often more of a physical science 

focused on ecology and agricultural science (Wojtkowski, 2019). Similar to other inter- and 

transdisciplinary sciences the high degree of variability in approaches and definitions has 

culminated in criticism around its rigor as a science; however, it is within this context that the 
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variability provides a breadth and richness to agroecology as a science that situates it well to 

explore agriculture and food systems holistically (Dalgaard et al., 2003; Wezel et al., 2009).   

 

Agroecology as a practice and social movement is variable, place-based and culturally-specific 

(Khadse et al., 2018; Wezel et al., 2009). Generally, the practices are place-based to improve the 

sustainability of the agroecosystem by means of improving soil health and fertility, reducing 

external inputs, managing energy flows, nutrient cycling, enhancing organic matter, promoting 

biodiversity and working with natural ecological processes (Table 2-1) (Altieri, 1987; S. R. 

Gliessman, 2004). The examples of on-farm practices in Table 2-1 have similarities and are 

based on working with and supporting natural ecological processes, with differences being 

driven by place-based social, ecological, cultural, and economic conditions (Altieri, 1987; 

Barrios et al., 2020). 

 

Social movements can include community-supported agriculture (CSA), community and school 

gardens, conservation efforts, or can be regional transformations from industrial agriculture to 

regenerative and agroecological practices (Mier y Terán Giménez Cacho et al., 2018; Nabhan, 

2009; Sayre, 2005). The social movement examples in Table 2-1 further demonstrate the need for 

support and collaboration with a wide range of agents and actors, and the importance of farmer-

to-farmer networks that are supportive, collaborative and based on knowledge sharing (Cox & 

White, 2023; Mier y Terán Giménez Cacho et al., 2018). Through a comparative analysis of 

various movements (Table 2-1) Cacho et al. (2018) identified various dimensions of what it takes 

to bring agroecology social movements to scale3, which include “(1) recognition of a crisis that 

motivates the search for alternatives, (2) social organization, (3) constructivist learning 

processes, (4) effective agroecological practices, (5) mobilizing discourses, (6) external allies, 

(7) favorable markets and (8) favorable policies” (p. 637). 

 

Table 2-1 examples demonstrate the different regional approaches and definitions associated with 

the field. Examples from Latin and South America, and India provide concrete examples of 

agroecology as a social movement and being brought to scale through grassroots, informal and 

 
3 This refers to the wide-spread adoption of these practices by many farmers and ranchers across a large spatial 
scale. 
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self-organizing initiatives. The North American examples demonstrate on-farm practical aspects 

of agroecology albeit using different nomenclature than agroecology. Additionally, beyond 

examples of individual on-farm initiatives, the North American initiatives that attempt to bring 

these practices to large spatial scales are more rigid, formal, institutional and organized 

examples, reflecting the North America SES (C. R. Anderson, 2012; Imhoff & Baumgartner, 

2003; Mier y Terán Giménez Cacho et al., 2018; Parmentier, 2014; Secchi, 2020; Wojtkowski, 

2019). Regardless of which approach is “right”, the approach to bring agroecological 

perspectives to scale must reflect the place-based social-ecological conditions.  

 

Table 2-1 – Various examples of agricultural approaches at different scales that can be classified 

as agroecological. 

Farm/Initiative 

Name and 

Location/ 

Agricultural 

Practice  

Agroecological or Related Approach Description  

Gabe Brown –  

Bismarck, North 

Dakota 

Regenerative 

Agriculture 

Brown transitioned a 5,000-acre conventional farm to one based on 

regenerative agriculture. The transition took multiple years and was 

challenging as he needed to restore ecosystem processes and feedbacks. 

The farm operates based on improving and maintaining soil health by 

(1) limiting disturbance; (2) keeping the soil surface covered; (3) 

building diversity; (4) keeping living roots in the soil as much as 

possible; and (5) integrating crop and livestock operations. Brown 

applies no-till, diverse perennial pastures and plant species, animals on 

crop land, leaving crop residue on the soil, incorporating wildflowers 

and pollinator plants, little/no synthetic inputs, and diverse livestock 

grazing on cover crops. Brown has diversified his enterprises and sales 

for distribution regionally, as well as is active with the education of new 

farmers and post-secondary students to support wide-spread 

regenerative adoption (Brown, 2018). 
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Farm/Initiative 

Name and 

Location/ 

Agricultural 

Practice  

Agroecological or Related Approach Description  

47 Ranch – 

Southern Arizona 

Holistic Resource 

Management and 

Ranchland 

Conservation 

In the Mule Mountains of Arizona, Dennis Moroney operates a ranch 

where diversification goes beyond diverse crop and livestock selection. 

Moroney generates renewable energy for use and sale back to the grid, 

diverse livestock that are suited to the environment, olive production, 

conservation ranching and habitat conservation, and conservation 

easements. Conservation is central to all that Dennis does, with it being 

considered in all decisions, and a goal of his being to restore ecological 

functions in the area. The olive trees use a drip irrigation system, are 

fertilized with goat manure, and mulched with excess material from the 

chicken pen.  Products are distributed locally and regionally, they host 

meetings for collaboration across borders in the Sonora desert, and 

engage with K-12 school groups for farm and ranch visits (Charnley et 

al., 2014). 

Animas Foundation 

and Malpais 

Borderlands – 

Animas Valley, SW 

New Mexico 

Grassbanking and 

Conservation 

Agriculture 

The Animas Foundation and Malpais Borderlands Groups is a regional 

conservation effort that works with farmers and ranchers to restore and 

sustain working ranch landscapes that function as working ecosystems. 

The Malpais Borderlands Group came into being to better manage fire 

suppression in the grasslands; the group worked to allow natural cycles 

of fire to continue in the grasslands as they are a part of the natural 

ecological cycle, that regenerates and restores fertility. Later the Animas 

Foundation partnered with the MBG to improve conservation efforts in 

the region. A large privately held ranch in Animas served as a grass 

bank, where ranchers could graze their cattle and livestock on this ranch 

in exchange for completing conservation activities on their own land, 

such as creating conservation easements, and letting grass recover 

(Imhoff & Baumgartner, 2003; Sayre, 2005). 
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Farm/Initiative 

Name and 

Location/ 

Agricultural 

Practice  

Agroecological or Related Approach Description  

The Prairie 

Potholes – Hanging 

H Ranch and Chase 

Lake Prairie 

Project, North 

Dakota  

Conservation 

Agriculture and 

Wetland 

Restoration 

Hanging H Ranch, a 2,500-acre ranch that wished to increase herd size 

without harming the grass system, enrolled in the Conservation Reserve 

Program (CRP). The CRP gave support to determine stocking rates and 

carrying capacity, helped to establish a rotational grazing system that 

supported pasture rest and nesting cover. A wetland was restored, and 

marginal crop lands were reseeded to native grassland. The program 

was supported through cost-share models.  

 

Chase Lake Prairie Project is a state led initiative with over 1000 

landowners across 11 counties and over 5.5 million acres that leverages 

existing programs to incentivize landowners to restore and create 

wetlands, develop alternative grazing systems, grass seeding, island 

creations and build nesting structures. This is supported through wetland 

and grassland conservation easement contracts with the U.S.Fish and 

Wildlife Service (Imhoff & Baumgartner, 2003).  

Common Harvest 

Farm – Osceola, 

Wisconsin 

Community 

Supported 

Agriculture and 

Organic Farming 

The Common Harvest Farm (CHF) operates under a CSA model, 

applying practices that include annual rotations for fruits, vegetables, 

and cover crops, and utilizes farm space to maximize wildlife habitat. 

There is significant emphasis placed on partnerships and collaboration, 

with consumers, farmers, and government. Success has been built on 

long-term fixed prices, land protections through Wisconsin Land Trust, 

and participation in conservation initiatives like Western Wisconsin 

Prairie Enthusiasts, The Earth Partnership and the Western Prairie 

Habitat Restoration Area to support the conservation and restoration of 

grasslands (Imhoff & Baumgartner, 2003). 
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Farm/Initiative 

Name and 

Location/ 

Agricultural 

Practice  

Agroecological or Related Approach Description  

Farmer-to-farmer 

movement in 

Central America 

(Campesino a 

Campesino) – 

Chimaltenango, 

Guatemala 

Agroecology and 

Labor Sharing 

The Kaqchikel Maya farmers began this movement that began in the 

1970s. Indigenous peasant farmers used cross visits, demonstration 

plots and small-scale experimentation to share knowledge and 

techniques focused on soil and water conservation. Practices included 

green manure, living and non-living contour barriers, crop 

diversification, and intensive bio-horticulture. Through these techniques 

and the community organizing the Kato-Ki cooperative, farmer 

livelihoods improved with enhance produced and incomes and 

ultimately removing themselves from plantation labor and redistributing 

power and land ownership in the region. 

 

In the 1980s, many of these farmers fled military oppression to other 

parts of Latin America, and began working in sustainable agriculture in 

these parts, expanding their own knowledge and spreading the 

knowledge gained from the successes in Guatemala. This expansion led 

to the creation of a transnational peasant organization known as La Via 

Campesina (LVC) (Mier y Terán Giménez Cacho et al., 2018). 

National peasant 

agroecology 

movement in Cuba 

Agroecology 

Cuba adopted the green revolution with great intensity, until the 

collapse of the social bloc in 1989-1990 and the subsequent trade 

embargoes. With expensive inputs becoming increasingly expensive and 

inaccessible, along with limited food supplies, farmers and ranchers 

moved to natural methods to produce food. Practices they moved 

towards include soil conservation, crop rotations, green manure and 

compost, polycultures and agroforestry, biological control of pests, 

integrated crop-livestock systems, and overall diversification of crops 

and livestock.  
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Farm/Initiative 

Name and 

Location/ 

Agricultural 

Practice  

Agroecological or Related Approach Description  

 

Between 1997 and 2010 nearly 1/3 of all peasant families in Cuba 

began participating in the Farmer to Farm Agroecology Movement and 

is now up to nearly ½ of all Cuban peasantry. Rapid adoption of this can 

be attributed to crisis, the farmer-to-farmer initiative from Guatemala 

that had spread across Latin America and its associated social-process 

methodology and social movement dynamics (Mier y Terán Giménez 

Cacho et al., 2018).  

Organic coffee 

production in 

Chiapas, Mexico 

Organic Farming 

Chiapas, Mexico is a major coffee producing region, where organic 

practices have become dominant. A major driver of this transition was 

the closing of the Mexican Coffee Institute, which was controlling and 

facilitating coffee exports, and at the same time of this closure, there 

was a decrease in export prices, a reduction of yields and overall 

decrease in profits. In response to these issues, cooperatives, left wing 

political groups and remnants of the Mexican Coffee Institute 

reorganizing and developed commercialization strategies for the region 

based on organic coffee under fair-trade models, learning lessons from 

the Guatemalan agroecology initiative. 

 

Practices are based on the recovery of ancestral Maya knowledge, crop 

diversification, agroecological soil management, recovering and 

strengthening indigenous identities, farming cooperatives, and building 

certified fair-trade links. Now 31,000 farm families, covering 72,000 

hectares work as a part of this approach, producing similar yields as 

conventional farmers, but with better profit margins (Mier y Terán 

Giménez Cacho et al., 2018). 
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Farm/Initiative 

Name and 

Location/ 

Agricultural 

Practice  

Agroecological or Related Approach Description  

Zero Budget 

Natural farming in 

Karnataka, India 

Agroecology  

Zero Budget Natural Farming (ZBNF) is a set of practices based on 

agroecology and traditional agriculture that were developed by 

agronomist Subhash Palekar for the place-based context within India. It 

has widely spread throughout India and particularly Karnataka as a 

grassroots movement largely informally as there is no formal 

organization, paid staff, or budget. The movement has thrived based on 

the support of volunteers and farmers championing the approach to 

agriculture. 

 

Locally the movement is entirely informal and self-organized with 

farmer-to-farmer networks being the basis of knowledge generation and 

sharing. At the state scale, Palekar hosts camps and workshops to share 

knowledge and practices and support the building of expansive farmer-

to-farmer networks. The primary practices associated with ZBNF 

include biofertilizers, biological pest control, contours, polycultures, 

mulch, soil conservation, and seed and crop diversity (Khadse & Rosset, 

2019; Mier y Terán Giménez Cacho et al., 2018). 

“Rede Ecovida” or 

farmer-consumer 

marketing network 

in Brazil 

Rede Ecovida’s origins can be traced back to the 1970s and 1980s when 

farmers in Brazil began facing social-ecological challenges associated 

with the industrial agricultural model. In response to these challenges 

numerous agroecology initatives emerged, including the Rede 

Technologia Alternative-Sul (Alternative Technology Network), the 

Rede Projeto em Tecnologia Alternativa, the Catholic Church’s Pastoral 

de la Tierra, and numerous local organizations seeking solutions and 

alternatives. Ecovida is decentralized across three states in Brazil and 

includes NGOs, farmers associations, family farmers, consumer 
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Farm/Initiative 

Name and 

Location/ 

Agricultural 

Practice  

Agroecological or Related Approach Description  

cooperatives, farmer cooperatives, and agroecology practice groups 

(Mier y Terán Giménez Cacho et al., 2018). 

 

Ecovidas members follow typical agroecological practices (Altieri, 

1987), but the network as a whole is built on horizontality, solidarity, 

justice and care for nature. This culminates in a network that promotes a 

solidarity economy between consumers and producers with a wide 

range of markets including door-to-door delivery, farmers markets, and 

sales to community canteens, consumer groups, restaurants and regional 

intermarket distribution between the three Brazilian states (Mier y Terán 

Giménez Cacho et al., 2018).   

 

Criticisms of Agroecology 

Agroecology is not criticized for many things, and generally criticism surrounds the lack of 

adoption, given its potential to transform, repair and regenerate agriculture, food and farm 

systems (Nicholls & Altieri, 2018). While some say this lack of adoption is associated with the 

challenges of scaling practices to the existing agriculture and farm systems, Gabe Brown, has 

provided evidence that agroecological and regenerative practices can be implemented on a 5,000 

acre farm near Bismarck, North Dakota, USA  (Brown, 2018; Mier y Terán Giménez Cacho et 

al., 2018). The criticisms surrounding adoption and the belief that agroecology cannot scale 

effectively, can generally be attributed to rigid structures and power dynamics that exist in the 

industrial agriculture system, the lack of effective development of education and outreach 

materials that demonstrate how to bridge the gap between the agroecological perspective and 

practice, and ultimately to a lack of institutional and policy supports to facilitate change and 

transformation (Dumont et al., 2021; Nicholls & Altieri, 2018).   
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Why Social-Ecological Systems Analysis? 

Social-ecological systems analysis provides a framework for defining, navigating, and assessing 

the coupled and multi-level social and ecological systems that provide critical resources and 

services for society such as food, water, and energy (Berkes et al., 2008; Binder et al., 2013; 

Leslie et al., 2015). SESA is grounded in the theory and perspective that SESs are coupled and 

interconnected systems of people and nature, clearly stating that humans are part of nature, not 

separate, and that local and place-based ecological knowledge and understanding is a key link 

between complex ecosystems, research, management and practice (Berkes et al., 2008; Berkes & 

Folke, 1998). A SES is a coupled and interdependent system consisting of ecological and social 

dimensions that interact and impact one another, across multiple spatial, temporal, and 

organizational scales. Within SESs natural, social, economic, and/or cultural resources flow and 

use is controlled and regulated by the continuously changing, complex and adaptive social and 

ecological dimensions of the system (Berkes et al., 2008; Liu et al., 2007). Summaries and 

descriptions of SESs discourse can be found in Berkes et al. (2008), Binder et al. (2013), Colding 

& Barthel (2019).   

 

In Table 2-2 I provide a broad comparison of different interdisciplinary frameworks that focus on 

complex human and environment systems to show why I chose SESA. I compare to Human-

Environment Interaction (HEI) and Ethnoecology because they offer two frameworks with 

similar perspectives to SESA and they have also been used to explore and analyze agriculture, 

food and farm systems, particularly with ethnoecology being applied in many studies of farmers 

in Latin America and other regions outside of North America (Nabhan, 2009; Nazarea, 1999; 

Scholz & Binder, 2004; Scott & Buechler, 2013).  
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Table 2-2 – A brief comparison of Human-Environment Interactions, Ethnoecology, Social-

Ecological Systems Analysis and Agroecology 

Categories Human-

Environment 

Interaction 

Ethnoecology Social-

Ecological 

Systems 

Analysis 

Agroecology 

Description This presents all 

environmental 

and technological 

systems that are 

relevant for or 

affected by 

humans. Models 

tend to separate 

human and 

environmental 

systems, with 

human decision-

making being 

central as 

humans’ control 

and regulate 

interactions. 

 

Interaction 

between systems 

is given by 

environmental 

awareness of 

humans and the 

A subdiscipline 

of anthropology 

that examines 

how different 

groups of people 

living in 

different regions 

understand the 

ecosystem 

around them, 

and their 

relationship with 

the environment 

(Nabhan, 2009). 

 

 

Presents social 

and ecological 

systems as 

coupled and 

interconnected 

to support 

decision-

making that 

views humans 

as part of nature 

rather than 

separate (Berkes 

& Folke, 1998). 

A set of critical 

resources 

(natural, socio-

economic, and 

cultural) whose 

flow and use is 

regulated by a 

combination of 

ecological and 

social systems 

Agroecology is a 

scientific discipline, 

social movement and 

practice all related to 

sustainable 

agriculture (Wezel et 

al., 2009).  

 

It Is the application 

of ecological 

concepts and 

principles to 

designing and 

managing 

agroecosystems, with 

the intent of 

developing 

approaches that can 

transform existing 

industrial 

agroecosystems into 

sustainable ones (S. 

R. Gliessman, 2004). 
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Categories Human-

Environment 

Interaction 

Ethnoecology Social-

Ecological 

Systems 

Analysis 

Agroecology 

short- and long-

term 

environmental 

impacts and 

feedback loops of 

human action 

(Scholz & Binder, 

2003) 

(Berkes et al., 

2008) 

 

 

Key 

Concepts 

▪ Human and 

environmental 

system are 

complementary. 

▪ Hierarchy of 

human systems 

with related 

environmental 

systems. 

▪ Environmental 

systems are 

modeled for 

immediate and 

future reactions 

to human 

action. 

▪ Behavior of 

human system is 

▪ Cultural 

diversity  

▪ Cultures 

perceive and 

conceptualize 

the world and 

their 

environment in 

their own ways 

▪ Biodiversity 

conservation is 

a common goal 

▪ Traditional 

Ecological or 

Local 

Knowledge 

(Nabhan, 2009)  

▪ Systems are 

coupled and 

complex with 

uncertainty 

and change 

inevitable 

▪ SES 

boundaries 

defined by 

functional 

processes, 

variables, 

and/or 

relationships  

▪ Diversity is 

essential for 

SES resilience 

▪ Cross-scalar 

dynamics 

▪ Co-Creation and 

Sharing of 

Knowledge 

▪ Managing energy 

flows and nutrient 

cycling through 

recycling, 

efficiency, and 

circular economy 

principles 

▪ Resilience 

▪ Culture and food 

traditions, and 

human and social 

values at the core of 

food systems 

▪ Social and 

ecological diversity 
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Categories Human-

Environment 

Interaction 

Ethnoecology Social-

Ecological 

Systems 

Analysis 

Agroecology 

modeled based 

on a decision 

theoretic 

perspective, 

with goal 

formation, 

strategy 

formation, 

strategy 

selection and 

action all being 

distinct. 

▪ Environmental 

awareness is 

different for 

each stage of 

human system 

behavior. 

▪ Primary and 

secondary 

feedback loops 

are distinct with 

respect to 

human action 

▪ Combining 

different types 

of knowledge 

(Berkes et al., 

2008) 

 

 

▪ Exploring synergies 

across the entire 

agroecosystem 

▪ Responsible 

governance that is 

open and 

transparent 

▪ Population 

regulating 

mechanisms 

▪ Dynamic 

equilibrium (Barrios 

et al., 2020; S. R. 

Gliessman, 2004) 
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Categories Human-

Environment 

Interaction 

Ethnoecology Social-

Ecological 

Systems 

Analysis 

Agroecology 

(Scholz & Binder, 

2004). 

Units of 

Interest 

Cross- Scalar 

 

Hierarchical view 

of human systems 

(Scholz & Binder, 

2003) 

Individual/group 

culture bearer; 

language is 

medium 

information is 

coded within 

(Albuquerque et 

al., 2014) 

 

Variable and 

flexible 

depending on 

the place-based 

context, but 

generally 

consists of ‘a 

bio-geo-

physical’ unit 

and its 

associated 

social actors 

and institutions. 

 

Cross-scalar 

dynamics and 

processes are 

considered as 

the SES is 

nested (Colding 

& Barthel, 

2019) 

Farm scale or a 

distinct 

agroecological unit 

but it does 

acknowledge the full 

system flow of 

agricultural 

production (S. 

Gliessman, 2018). 

Why SES? ▪ Social-ecological systems analysis presents an interdisciplinary framework 

that holistically and representatively conceptualizes the human and 
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Categories Human-

Environment 

Interaction 

Ethnoecology Social-

Ecological 

Systems 

Analysis 

Agroecology 

environmental dimensions as coupled and interdependent, with relational 

flows going both ways between the social and ecological. 

▪ The flexible approach to selecting system boundaries provides the basis for 

understand agroecological systems more holistically, based on the key agents, 

actors, variables, and processes rather than based on cultural dimensions or 

societal hierarchies. 

 

SESA acknowledges the reciprocal relationship between human and environmental dimensions 

(Berkes & Folke, 1998). While all of these frameworks are human-centric to some degree since 

they are about understanding human relationships with their environments to better inform 

sustainable management and practices, it is how these coupled systems are conceptualized that is 

critical (Binder et al., 2013). Where Human Environment Interaction (HEI) approaches generally 

take the approach focused on human awareness and control of environmental systems (Scholz & 

Binder, 2003), ethnoecology and SESA exploration of systems situates the SES in a coupled and 

interdependent nature where the societal and environmental dimensions shape each other (Berkes 

et al., 2008; Nabhan, 2009). The notion that human and environmental dimensions shape one 

another is critical in the context agroecology and agricultural systems, as this is one of the most 

explicit examples of reciprocal human-environment relationships available. Specific ecological 

conditions shape types of agricultural activities, and farmer and rancher actions and practices that 

are possible, and the ways in which agricultural activities are managed and practiced in turn, 

shape the environment (Altieri, 1987). 

 

Defining system boundaries and mapping cross-scalar dynamics are key areas where SESA 

complements and integrates with agroecology and is a better fit than HEI or ethnoecology. 

Within the context of SESA, any system of interest is situated in the context of systems that are 

larger and smaller, and acknowledge the fact that dynamics, processes and interactions are not 

bound by their scale of interest. Ethnoecological approaches are bound by a culture or region of 
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interest, and HEI approaches are bound by societal hierarchy structures, giving them a relatively 

narrow scope, at least when compared to SESA where the system is bound by place-based 

context and resource flows; in this case it could be bound by the agricultural, food or farm 

system in question (Berkes & Folke, 1998; S. R. Gliessman, 2004; Scholz & Binder, 2004). 

Finally, while both HEI and SESA acknowledge cross-scalar dynamics, in the HEI applications 

these are generally defined strictly by the human dimensions, whereas in the context of SESA, 

the cross-scalar dynamics and processes are driven by both human and environmental 

dimensions and interactions (Berkes & Folke, 1998; Scholz & Binder, 2004). 

 

Agriculture, Food and Farm Systems in the North American Prairies – Drought, 

Water Scarcity, and a Chang(ed)(ing) Landscape 

 

The North American Prairies is situated in the expansive ecotone of the North American Great 

Plains, covering a huge area, from southern Alberta, Saskatchewan, and Manitoba, and then 

south through the central United States to Southern Texas and northern Mexico. Generally, this 

ecoregion is characterized by limited topographic relief with smooth to irregular plains, 

grasslands, limited forest presence, and a climate ranging from sub-humid to semiarid, but is 

primarily a dry and continental climate that frequently experiences periods of intense drought 

and frost, with short, hot summers and long, cold winters (Gauthier et al., 1997). 

 

For the purposes of this discussion, I focus on the Prairie regions of the Great Plains. It should be 

noted that while Prairies and Plains are often used interchangeably, particularly in the North 

American context, they are not technically the same thing. Plains refer to expanses of flat lands 

that are generally without trees and minimal elevation changes. Prairies are a type of Plain that 

are generally grasslands in nature (Gauthier et al., 1997).  

 

Drought and water scarcity are amongst the most common and frequently occurring challenges 

for farmers and ranchers in the Prairies, of the past, present, and future (Diaz et al., 2016; J. F. 

Ross, 2018; Webb, 1931) and we need to define each and acknowledge their interconnected 

nature. Drought is the temporary, periodic, variable and/or episodic climatic condition that 

results in lower-than-normal precipitation and dryer conditions within and across a region. While 
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drought is a specific function of climate, water scarcity is a function of SESs. Water scarcity 

refers to circumstances where water demand exceeds available and accessible supplies of water 

in SESs, and can be caused by drought, over development, water management changes, and 

policies, amongst other social-ecological variables (Alberta Water, 2014; Castro et al., 2018; 

Diaz et al., 2016).  

 

Concerns surrounding drought and water scarcity in the Great Plains and Western North America 

are not new and have been experienced by locals since the early days of settlement. John Wesley 

Powell and John Palliser, in the USA and Canadian context, respectively, both wrote and spoke 

to their governments of the time, warning that water resources in these parts of the continent 

were not suitable for settlement and farming in the same way as were the eastern portion of the 

continent (Palliser, 1853; Powell, 1890; J. F. Ross, 2018). Today these concerns continue to be 

expressed across generations. For more of this historical context, see John Wesley Powell’s 

Report to Congress, Cadillac Desert, The Promise of the Grand Canyon, Solitary rambles and 

adventures of a hunter in the prairies, and The Great Plains by Walter Prescott Webb (Palliser, 

1853; Powell, 1890; Reisner, 1993; J. F. Ross, 2018; Webb, 1931). 

 

Figure 2-1 demonstrates the ongoing concern of drought and water scarcity, given that a vast 

majority of the Prairies is to some degree abnormally dry all the way through to an exceptional 

drought. The Prairie region of Canada is one of the driest, with 66%  percent of the region being 

abnormally dry or  in a moderate to extreme drought, including 80% of the regions agricultural 

landscape (North American Drought Monitor, 2023). 

 

Historically, the Prairies had relatively fertile soils, supporting diverse plant and animal 

communities associated with healthy grassland ecosystems, with soil conditions being the most 

fertile along major rivers and tributaries. The region used to support millions of bison, pronghorn 

antelope, elk and mule deer, plains grizzly bears and plains wolves. Naturally, short-grass 

prairies occur in the rain shadows of the Rocky Mountains with the region transitioning through 

to mixed-grass and tall-grass prairies as you move east. Today the landscape is socially and 

culturally changed by comparison to the 18th and 19th centuries, with agriculture playing a major 

role. Agriculture dominates rural landscapes, with rural populations diminishing and moving to 
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urban centers, correlating with the general trends of decreasing small and medium-sized, and 

increasing large agribusiness operations (Gauthier et al., 1997). 

 

Figure 2-1 - 2023 Drought Conditions as of January 31, 2023. This demonstrates the continued 

drought and dry conditions across extensive regions of the Great Plains (North American 

Drought Monitor, 2023) 

 

Landscape transformation has created soils with reduced nutrient potential, increasing salinity, 

and increased susceptibility to wind and water erosion. Soil loss rates in agricultural regions is a 

common occurrence, particularly those that have heavily adopted industrial agricultural 

practices, with the “Dust Bowl” of the 1930s in the Prairies being a cautionary tale (Diaz et al., 

2016; Kimbrell, 2002). That occurrence of drought and subsequent soil loss should have resulted 

in a greater shift from industrial agriculture practices, although this is not the case as we continue 

to see immense soil losses across the Prairies. The Daily Erosion Project from the Iowa State 

University tracks and estimates soil loss rates across Prairies states, Iowa, Minnesota, Nebraska, 

and Kansas. Across Iowa, for example, the average rate of soil loss from 2008 to 2016 was 5.1 
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tons per acre per year, with the loss of fertile soil to erosion estimated to cost $1 billion in loss of 

yield in 2014 (Figure 2-2) (Cruse & Gelder, n.d.; Eller, 2014).  

Figure 2-2 – Average loss of topsoil in Iowa from 2008 to 2016 (Cruse & Gelder, n.d.) 

 

Similarly detailed data and figures with average erosion rates for the Canadian Prairies are 

unavailable. Figure 2-3 presents generalized indicator from the government of Canada the soil 

erosion risks of soil erosion across SAB and other parts of the Canadian Prairies. While 

significant transitions to low-till/no-till and away from summer fallow practices have reduced 

soil erosion risk and rates in the prairies, estimates still indicate that soil erosion costs 

approximately $3.1 billion in yields or an overall reduction of 10% in productivity across Canada 

(Agriculture and Agri-Food Canada, n.d.; Arnason, 2019). 

This soil erosion risk indicator is used for policy and decision-making purposes. The ranges 

equate to the following average soil loss ranges: 

- Very Low = 0 to 6 tonne/ha/yr (0 to 2.43 tonne/ac/yr) 

- Low = 6 to 11 tonne/ha/yr (2.43 to 4.45 tonne/ac/yr) 

- Moderate = 11 to 22 tonne/ha/yr (4.45 to 8.9 tonne/ac/yr) 

- High = 22 to 33 tonne/ha/yr (8.9 to 13.35 tonne/ac/yr) 
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- Very High = >33 tonne/ha/yr (>13.35 tonne/ac/yr) 

Even though large areas of the Canadian Prairies are deemed to be very low risk, these areas are 

still experiencing significant levels of soil erosion, and there are many noticeable areas across 

SAB, particularly within the SE (Palliser’s triangle), where Low, Moderate, and High rates of 

soil erosion exist. 

Figure 2-3 - Soil Erosion Risk Indicator for the Canadian Prairies (Agriculture and Agri-Food 

Canada, 2016) 

 

Wildlife populations continue to be severely impacted due to wetland drainage and habitat loss, 

with the region being home to many rare, threatened, vulnerable and endangered species 

(Gauthier et al., 1997), with Figure 2-4 depicting the extensive areas across the Canadian Prairies 

with low wildlife habitat capacity. Some of this has been mitigated and improved in parts of the 

Prairies through various conservation efforts like Ducks Unlimited purchase and preservation of 

wetlands, the Malpais Borderlands Group and the Quivara Coalition (Imhoff & Baumgartner, 

2003; Sayre, 2005). Now the short-grass regions are characterized by rangelands, the mixed-

grass region is the wheat belt, and the tall-grasses are corn and soybean dominated, with natural 

vegetation being relatively limited (Diaz et al., 2016; Gauthier et al., 1997; Saarinen, 1967; 

Webb, 1931).  
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Figure 2-4 - Wildlife Habitat Capacity Indicator (Agriculture and Agri-Food Canada, 2015) 

 

 

The social-ecological issues associated with water scarcity, soil erosion, and biodiversity loss are 

just a few of the common dimensions and challenges facing the major agricultural regions across 

the Prairies and Prairies of North America. Below we discuss Southern Alberta, Canada in more 

detail to further demonstrate these issues and to better understand the place-based social 

ecological dynamics of these changes and challenges.  

 

The Southern Alberta Example4 

Southern Alberta (SAB) is in the semi-arid part of the Prairies, where agriculture is a major 

industry with over 13,000 farms as of 20165. Similar to other parts of the Prairies, the total 

number of farms is decreasing in SAB, while the average farm size is increasing, reflecting the 

increase in large-scale agribusiness operations reliant on industrial agricultural practices (Alberta 

Agriculture, Forestry and Rural Economic Development, 2020). The agriculture industry 

produces a wide range of commodity crops, livestock and agricultural products that are 

distributed locally, regionally, and globally (Alberta Agriculture, Forestry and Rural Economic 

Development, 2020; Lee & Good, 2015).  

 
4 This example we explore is parallel and related to the research study we explore in the following chapter.  
5 The defined boundaries of SAB are generally variable, however, for the purposes of this example we are 
discussing the Southern portion of the province that is primarily situated in the South Saskatchewan River Basin. 



 49 

 

While there are over 50 different varieties of crops, vegetables and fruits produced and sold in 

varying volumes by farmers and ranchers in SAB, for the most part farmers and ranchers in the 

region produce via monocultures for export-driven commodity markets. Wheat, barley, canola, 

lentils, peas, mustard, hay, flax, and triticale are some of the most produced crops. The 

commonly produced vegetables and fruits include beans, carrots, corn, onion, peas, raspberries, 

and strawberries, however, the number of acres allocated, and tons produced of fruits and 

vegetables are generally one to three orders of magnitude less than the commodity crops that are 

produced. To produce these crops SAB is heavily reliant on irrigation, with approximately 71% 

of Canada’s irrigated land area being in AB (Alberta Government, 2018; Statistics Canada, 

2021).  

 

Irrigated land area continues to increase in Alberta, with a 22% increase from 2011 to 2016, from 

1.2M to 1.5M acres (Alberta Agriculture, Forestry and Rural Economic Development, 2020). 

Across Alberta irrigation accounts for 60 to 65% of all water consumed on average, and in 2007, 

irrigation accounted for approximately 43% of all allocated surface water, or 4.1 billion m3. In 

the South Saskatchewan River basin agriculture alone accounts for 73% of water allocations, 

with the majority of this being allocated to irrigation districts6. In 2021, irrigation districts 

distributed 2.2 million ac-ft (76% of their total 2.869 million ac-ft licenses) of water across SAB, 

with a further 244,656 acres irrigated through private licenses7 (Agriculture and Irrigation in 

Alberta, 2012; Alberta Agriculture and Forestry, 2022). Alberta irrigation area and volumes 

exceed other Canadian provinces, but for comparison in 2018, Idaho used 6.6 million ac-ft, 

Nebraska used 4.9 million ac-ft, Arizona used 4.4 million ac-ft, and Montana used 2.5 million ac-

ft (Statistics Canada, 2021; USDA, 2019). 

 

Livestock kept on SAB farms include cow and calf operations, pigs, sheep and lamb, hogs, 

horse, chickens, and honey amongst many others (Alberta Agriculture, Forestry and Rural 

Economic Development, 2020). Across Alberta in 2020 there were 4.9 million head of cattle, 1.6 

million hogs, 186,000 sheep and lamb (Alberta Agriculture, Forestry and Rural Economic 

 
6 All of the irrigation districts in Alberta are located within the South Saskatchewan River Basin. 
7 AC-FT and more specific water volume data is not available for the private licenses.  
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Development, 2020). These large populations of livestock, particularly cattle, are often 

associated with confined feeding operations (CFOs), with currently 265 approved confined 

feeding operations in S AB (NRCB, 2023). While there are feedlot operations all over SAB, a 

500 km2 area NW of Lethbridge, AB, has one of the highest densities of operations, is 

nicknamed “Feedlot Alley” (Wilson, 2020), with Lethbridge Country reporting nearly 550,000 

cattle and calves in in the 2016 agriculture census (Canada, 2018)8.   

 

Comparing feedlot cattle vs. grass fed cattle is difficult due to the nature of tracking, with many 

cattle spending time as grass-fed and then finished in feedlots; since the statistical data are 

aggregated for group of all cattle together, the data are difficult to sort, however, at the end of 

2021 there were 1.2 M cattle on feedlots in Alberta and Saskatchewan, with this being a 2% 

increase over the previous year and trends showing continued increases that officials attribute to 

drought conditions (Boyda, 2022; Canada, 2018). More recently, across Alberta and 

Saskatchewan there were 891,159 cattle on 1000+ feedlots as of August 1, 2022, a 12%  increase 

over the rolling 5-year average for this time of year (CanFax, 2022). 

 

To slaughter and process these vast quantities of livestock there are 795 provincially inspected 

butcher facilities and abattoirs across Alberta. With their being a high density of abattoirs is in 

the southern half of the province (NRCB, 2023). However, of these 795 provincially certified 

facilities, only 226 of those are certified for the preparation, packing and/or storing of meat 

products for sale and human consumption, with 64 of those being specifically owned by various 

colonies around Alberta, mostly Hutterites (Government of Alberta, 2023).   

 

Table 2-3 - Summary of Provincially Licensed Abattoir and Meat Processing Facilities in Alberta 

(Government of Alberta, 2023) 

Facility Type Number Meat Use 

Abattoir 115 Meat for sale and human consumption 

Abattoir (colony poultry) 56 Meat for sale and human consumption 

 
8 Census of Agriculture 2021 data at the province resolution was not available at the preparation of this article. 
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Facility Type Number Meat Use 

Abattoir (colony red meat & poultry) 6 Meat for sale and human consumption 

Abattoir (colony red meat) 2 Meat for sale and human consumption 

Abattoir (mobile) 0 Meat for sale and human consumption 

Abattoir (poultry) 3 Meat for sale and human consumption 

Abattoir (red meat) 44 Meat for sale and human consumption 

Mobile butcher 212 Personal and household consumption 

Mobile butcher facility 42 Personal and household consumption 

On-farm slaughter operation 468 Personal and household consumption 

 

As for federally inspected facilities, there are seven cattle processing and five hog processing 

facilities in AB, which seems insufficient given the scale of the livestock industry, however, this 

represents nearly 75% of Canada’s entire processing capacity. There are five cattle facilities and 

three hog facilities in SAB., with High River Cargill and Brooks JBS accounting for nearly 90% 

of ABs processing capacity (Agriculture and Agri-Food Canada, 2022). While these federally 

inspected facilities are technically accessible for all directly, generally, the meat processing 

facilities are sourcing livestock from confined animal feeding operations (CAFOs) to meet the 

cheap food expectations of consumers and maximizing processor profits (Alberta Cattle Feeders 

Association, 2017; J. Carlberg, 2020; Secchi, 2020). The lack of federally inspected facilities 

poses significant risks for producers to be able to get their products to market consistently in 

regular circumstances given that small and medium producers are competing with multinationals 

and industrial farms that also use these facilities. The COVID-19 pandemic revealed the fragility 

of this system, with breakouts at the Cargill Facility in High River, AB resulting in major 

backlogs for producers. This resulting backlog saw producers receive even less revenue, while 

processing and sales facilities received a disproportionate increase in revenue due to the 

shortages (J. Carlberg, 2020; Spencer, 2021).  

 

Further to these vulnerabilities exposed in the livestock sector of agriculture can be observed 

with the import of live livestock. While AB had 1.6 million head of pigs in 2020, the annual 

slaughter was nearly 2.8 million for the province. This discrepancy is explained by the import of 

live hogs for slaughter from Saskatchewan and Manitoba. Given the inherent import value of 
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livestock for slaughter it compromises the sustainability of local production, as it limits 

opportunity for production, processing, and consumption within SAB (Alberta Agriculture, 

Forestry and Rural Economic Development, 2020; Alberta Pork, 2017) Similarly, Saskatchewan 

needs to send its cattle elsewhere for processing often, given that their annual capacity for 

processing 7,800/year, while their total cattle were 2,195,400 in 2020, resulting in some of these 

animals coming to AB for processing, further limiting capacity for access of SAB producers (J. 

Carlberg, 2020). 

 

While the majority of SAB agriculture is firmly entrenched within the industrial agricultural 

paradigms associated with CAFOs and monoculture, there is some new evidence of shifting 

practices where farmers are integrating regenerative and agroecological principles into their 

conventional operations, albeit still minor by comparison. Across Alberta as a whole, there were 

424 certified organic and/or transitional production operations in 2016, reflecting only 1% of all 

farms in all of Alberta. Additionally, there is a relatively widespread adoption of no-till methods 

for seeding at approximately 65% across all of AB, with no-till methods being critical in 

enhancing carbon sequestration in soils, building soil health, reducing fuel and fertilizer use 

(Alberta Agriculture, Forestry and Rural Economic Development, 2020; Cox & White, 2023). 

Practices such as crop rotations and windbreaks/shelterbelts are used by approximately 50%, 

rotational grazing by 33%, and riparian buffers by 19% of farms (Alberta Agriculture, Forestry 

and Rural Economic Development, 2020). While it is promising to see these techniques being 

adopted to enhance and conserve soil and water resources, sustainable agricultural approaches 

require the application of a range of practices, and acknowledgement that these systems are 

connected to larger landscape scale processes (Parmentier, 2014). 

 

Changes, Challenges and Risks 

 

The SAB agricultural community reflects global agriculture where the norm is large-scale farms, 

monocultures, intensive chemical inputs, irrigation in drylands for commodity crops, overgrazing 

and CAFOs; these farmers and ranchers typically depend on some form of entitlement from a 

centralized government, with production subsidies and crop and hail insurance (Alberta 

Agriculture, Forestry and Rural Economic Development, 2020; Alberta Government, 2018; 
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Kimbrell, 2002; Lee & Good, 2015). While the industrial model of dominance in SAB has 

supported a large agriculture community, the past, present and projected social-ecological 

changes raise concerns over the long-term sustainability and resilience of farmers and ranchers. 

 

Given SAB’s already variable and unpredictable water problem, weaving as it does between 

scarcity, drought and flood, the cumulative effects of climate change and the vagaries of 

provincial and federal land and water management policies, the risk to agricultural productivity 

will only increase (Bush & Lemmen, 2019; Schindler & Donahue, 2006; Warren & Lemmen, 

2014). Projections for the region are wide ranging, with climate models predicting that over the 

next two decades, at least, there will be shifting seasonal weather patterns, increased variability 

in seasonal precipitation, and an increase in the frequency of extreme weather events (Bush & 

Lemmen, 2019; Schindler & Donahue, 2006). These changes will further stress the rural 

agricultural communities that are already experiencing a wide range of social-ecological changes 

and stressors. One simply needs to look at recent news stories (Bakx, 2017; Gilson & Simpson, 

2019; Rieger, 2018) to see that farmers and ranchers in the region are already experiencing 

challenges, challenges ranging from vagaries in the marketplace, unpredictable meteorological 

changes in the seasons, ever higher economic costs of fuel and fertilizer, and always a shortage 

of skilled laborers . 

 

Early snowfalls in the fall delay harvests and create crop losses, hail storms destroy entire crops, 

and devastating heat waves like the “Heat Dome” of 2021 further contribute to crop failures and 

livestock stress and death. These are just a few examples of the weather events that farmers and 

ranchers are currently navigating and that they will likely have to navigate more frequently in the 

future (Rieger, 2018a, 2018b, 2020; T. Ross, 2022). The impacts of these weather events are 

amplified by the cumulative effects of geopolitical, market and policy drivers and changes that 

are occurring simultaneously and with ongoing and increasing unpredictability, making planning 

even more difficult (Wojtkowski, 2019).    

 

Alberta’s reliance on the export market leaves farmers and ranchers vulnerable to the natural 

volatility that exists within commodity markets, as well as to disruptions associated with 

international events such as war, trade disputes and global pandemics. The Russian invasion of 
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Ukraine may have caused increased prices for some of the commodity crops that come out of 

Alberta, but it has also resulted in significant increases in operation costs through higher and 

higher input costs, with fertilizer costs skyrocketing due to Russia being a major supplier of 

fertilizer ingredients (Khan, 2022). In 2019, canola producers were caught in the midst of a 

diplomatic trade dispute between Canada and China that severely restricted exports of canola to 

China, one of the largest export markets. This resulted in forcing producers to sell their products 

at a reduced rate to different markets, and also forcing the federal government to increase 

payments available to individual producers under the Advance Payments Program from $400K to 

$1M annually (Gilson & Simpson, 2019). In 2020, the global COVID-19 pandemic resulted in 

numerous issues for farmers and ranchers including but not limited to labor shortages, supply 

chain disruptions, and complete loss of markets (Altieri & Nicholls, 2020; Rivera-Ferre et al., 

2021).    

 

Policy changes have immediate and lasting impacts on farmers and ranchers, but not all policy 

changes have positive outcomes for the farmer/rancher. Planning for policy is too often a moving 

target in farmer and rancher operations as policy more oftenchanges with political powers and 

agendas, rather than reflecting best evidence based anlaysis available. When carbon taxes were 

implemented across Canada they were poorly received by many in the agriculture community 

because the tax added to their rising production costs to the long running problem of thin  profit 

margins.  Many in the farm and ranch community were already operate as energy efficiently as 

possible to mitigate costs, and many felt that this added tax simply contributed to these margins 

by further diminishing their margins and increasing their overall operational costs9 (Bakx, 2017; 

Diamond, 2021; Olale et al., 2019). Further to the carbon tax, recent greenhouse gas emission 

reduction policy for Canada has targeted a 30% reduction in fertilizer use by 2030, a target that 

the agriculture community deems as unattainable due to their heavy reliance on fertilizer to 

achieve outputs (Stephenson, 2022). 

 

The impacts of these ecological, climatic, geopolitical and policy changes are amplified by the 

financial profile of many farmers and ranchers. With farm debt rising, and profit margins 

 
9 We discuss the carbon tax implications further in the following chapter based on survey responses, and research 
conducted in British Columbia, Canada. 
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shrinking, the financial health and capacity of individual farmers and ranchers provides little 

bandwidth to withstand these shocks and stressors (Alberta Agriculture, Forestry and Rural 

Economic Development, 2020). For example, the average operating cost for farmers and 

ranchers in Alberta rose by 10.7% in 2020 over the previous 5-year average (Alberta Agriculture, 

Forestry and Rural Economic Development, 2020). As a whole, Alberta’s farm cash receipts 

(FCR) totaled $15.4 billion in 2020, and there was $12.4 billion worth of agricultural products 

exported, and $1.2 billion came from various government and insurance payments including crop 

insurance, private hail insurance, AgriStability, AgriRecovery and other sources (Alberta 

Agriculture, Forestry and Rural Economic Development, 2020). This illustrates an agricultural 

industry that is overly reliant on the export markets, and transfer payments from government 

subsidies and insurance programs (Khan, 2022; Rivera-Ferre et al., 2021). This reliance on 

transfer payments can be seen as hypocritical in a society that often decries transfer payments to 

First Nations peoples or welfare recipients, yet for some reason it is normalized when it is 

attached to agriculture or other industries. 

 

Exploring Social-Ecological Systems Analysis and Agroecological Approaches – 

What can SESA add to Agroecology Approaches 

There is little to no evidence demonstrating that agroecology and SESA offer contradictory or 

competing perspectives (Barrios et al., 2020; Berkes & Folke, 1998). Rather the parallels 

demonstrate two fields that could benefit from integration and collaboration; at this point 

however, there is little to no evidence of integration in the academic or policy communities.  

 

Reasons for the lack of collaboration and integration are unclear, however, besides the societal 

tendency to be insular even within inter- and transdisciplinary applications (Galappaththi et al., 

2019; Vankeerberghen & Stassart, 2016), one reason may be social, cultural, language and 

regional barriers. Most of the case studies and examples of agroecology as an integrated science, 

set of practices, and as a social movement, and where agroecology is the preferred term for 

sustainable agriculture, are situated in Central and South America, and the Global South (Altieri 

& Nicholls, 2017). Meanwhile SESA has been primarily developed and applied in North 

America and Europe (Colding & Barthel, 2019).  These divides are likely further amplified when 

considering the regional discrepancies within agroecology. Generally in the USA, agroecology is 
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primarily viewed as a physical science or an extension of agricultural science, whereas in France, 

Portugal, Spain, Brazil and Central America the emphasis is much more on the practical and 

social movement aspects (Wezel et al., 2009; Wojtkowski, 2019). 

 

As mentioned earlier both SESA and agroecology are highly variable and enjoy a range of 

definitions, frameworks, approaches and methods (Altieri & Nicholls, 2017; Barrios et al., 2020; 

Binder et al., 2013; Colding & Barthel, 2019; de Vos et al., 2019; S. R. Gliessman, 2004). Given 

this variability I have chosen two specific frameworks for the purposes of comparison. For 

SESA, I chose the original conceptual analytical framework as it encompasses the core SESA 

perspectives and theory that may prove useful for agroecology (Figure 2-5) (Berkes & Folke, 

1998). For agroecology, I use 10 Elements of Agroecology analytical framework (EoA) because 

it is a defined framework that was developed through an inclusive and collaborative approach, 

and it incorporates the core agroecology principles, while not putting specific regional or 

stakeholder perspectives above others (Figure 2-5 and Table 2-4) (Barrios et al., 2020).  
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Figure 2-5 - Original Conceptual framework for the analysis of linked social-ecological systems 

and the System Components, Key Interaction, Emergent Properties and Desired Enabling 

Environment in the 10 Elements of Agroecology Framework. 

 

The EoA effectively captures the ecological foundations, and reflects how the field has evolved 

to include social and cultural dimensions in the effort to provide foundations that support 
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agricultural transformation (Altieri, 1987; Barrios et al., 2020; Francis et al., 2003; S. Gliessman, 

2018; Wezel et al., 2020). While the EoA defines distinct system components, emergent 

properties and enabling environments, the framework developers effectively communicate that 

these elements are coupled through key interactions that are poorly understood.  

Table 2-4 - Overview of the Elements of Agroecology Framework (Barrios et al., 2020). 

The 10 Elements of 

Agroecology  

Brief Description 

Diversity (System 

Component) 

Diversity is critical for sustainable and resilient agroecosystems. This 

includes diversity in species, agricultural practices and activities, and 

agents, actors and knowledge holders actively involved in the system.  

Co-Creation and 

Sharing of 

Knowledge (System 

Component) 

Co-creation and sharing of knowledge is crucial for widespread 

adoption of agroecological practices, requiring effective platforms and 

opportunities for knowledge sharing and generation between farmers, 

ranchers, academics, policymakers, consumers and more.  

Synergies (System 

Component) 

Design needs to maximize synergies and limited trade-offs, based on 

the assumption that sustainable and resilient agroecosystems and food 

systems are greater than the sum of individual components.  

Efficiency (System 

Component and 

Emergent Property) 

Developing systems that effectively build eco-efficiencies where more 

is done with less in terms of both social, cultural, economic, and 

natural resources.  

Recycling (System 

Component) 

Designing systems where nutrient and energy loops are closed at both 

the farm and landscape scale, enhancing natural processes recycle 

biomass, nutrients, and water. 

Resilience (System 

Component and 

Emergent Property) 

Agroecological approaches aim to enhance agroecosystem resilience 

by working with social-ecological complexity to promote diversity 

and synergies within the agroecosystem and food system10.  

 
10 Resilience in the context of agroecology is defined as ‘the capacity of a system to absorb disturbance and 
reorganize while undergoing change so as to retain the same function, structure, identity and feedbacks (Walker et 
al., 2004). 
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The 10 Elements of 

Agroecology  

Brief Description 

Human and Social 

Values (Context 

Features) 

Emphasizes context-specific and place-based knowledge to develop 

agroecological practices that fit environmental, social, economic, 

cultural, and political context, with gender and intergenerational 

equity, equality, inclusion, and justice being core goals.  

Culture and Food 

Traditions (Context 

Features) 

The culture and food traditions that have been formed, shaped, and 

changed overtime through complex human-environment interactions 

should guide design of future food and farm systems. Gender equality, 

particularly the acknowledge of the role women already play in 

agriculture and the empowerment of women plays a core role in 

supporting diversified diets, sustainable food systems, ecosystem 

health and agrobiodiversity. 

Responsible 

Governance 

(Enabling 

Environment) 

Governance from the community to national level that is transparent, 

accountable, and inclusive, that support agroecological approaches to 

agriculture, and the re-design of existing agricultural systems. 

Circular and 

Solidarity Economy 

(Enabling 

Environment) 

Re-designing food systems to replicate circular economy principles, 

such as recycling and decreasing supply chain distances. A further 

emphasis on solidarity principles such as local business and not-for-

profit endeavors. 

 

SESA incorporates elements of agroecology, however, given the normative and applied nature of 

agroecology, SESAs incorporation of these concepts is more general and flexible on a case-by-

case basis. In SESA, biological, cultural, social, and economic diversity are fundamental 

components for systems that are sustainable, adaptive, and resilient. Managing for synergies and 

trade-offs is embedded within the systems thinking perspectives of SESA, where the aim is to 

optimize resources flows across sectors and scales (Ostrom, 1996; Tenza et al., 2018). SESA 

incorporates co-creation and sharing of knowledge in its frameworks by acknowledging that the 

design and development of sustainable, adaptive, and resilient SESs require perspectives and 

collaboration from a diverse range of actors and agents (de Vos et al., 2019). Similarly, SESA 
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incorporates responsible governance by acknowledging that the nested institutions need to work 

collaboratively, transparently, and in a context of place-based social-ecological conditions if we 

are to plan sustainable and resilient SESs (Berkes et al., 2008; Manevska-Tasevska et al., 2021). 

 

The normative and agroecosystem specific elements of agroecology like efficiency, recycling, 

human and social values, culture and food traditions, and the circular and solidarity economy are 

not explicit in SESA foundations and theory as these are defined specifically for agroecosystems. 

While these are not explicit in SESA, there is no theory or foundational perspectives that 

contradict or dispute these elements of agroecology, and generally SESA applications focused on 

agriculture, food and farm systems are either complementary and supportive of these elements, 

or explicitly identify their importance for sustainable and resilient agricultural systems (Hodbod 

& Eakin, 2015a; Schipanski et al., 2016).  

 

Table 2-5 - Comparing foundations of SESA to Agroecology (Barrios et al., 2020) 

SESA 

Dimension/Concept 

Does Agroecology conceptualize or apply these concepts? 

Interconnected and 

coupled human-

environment 

systems that are 

diverse, adaptive, 

and resilient 

In Agroecology and EoA framework, an integrated human-environment 

system is conceptualized clearly at the farm scale. The definition of the 

agroecosystem is the functional agricultural production unit that 

operates based on human-environment interactions.  

 

As the scale of interest in agroecology increases the evidence of 

coupled human-environment systems becomes less clear. 

Local, place-based, 

and ecological 

knowledge to 

inform management 

practices and 

institutional 

decision-making 

Agroecological practices are fundamentally place-based, culturally 

specific and work with natural ecological processes. There ecological 

foundations based on based on energy flows, nutrient cycling, 

population regulating mechanisms, and dynamic equilibrium that guide 

agroecological practices such as input reduction, enhancing 

biodiversity, diversifying on farm operations, closing nutrient and 

resource loops through recycling, optimizing efficient use of resources 
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SESA 

Dimension/Concept 

Does Agroecology conceptualize or apply these concepts? 

by working with nature, and exploring synergies within the 

agroecosystem (Altieri, 1987; S. R. Gliessman, 2004);however, the 

place-based element of agroecology results in nuanced and practical 

differences in on-farm practices that reflect social-ecological 

conditions.  

Cross-Scalar or 

Nested Dynamics 

(Panarchy) 

Agroecology and EoA do acknowledge the cross-scalar nature of 

agriculture, food, and farm systems, however, the scientific and 

practical foundations of agroecology remain at the farm-scale. Cross-

scalar dynamics and conceptualization is more evident within the 

context of human and social dimensions related to agroecology as a 

social movement and bringing agroecology to scale (Altieri & Nicholls, 

2017; Barrios et al., 2020; S. R. Gliessman, 2004).  

Cross-Sectoral 

Resource Flows 

Agroecology and the EoA acknowledges the importance of consider 

cross-sector relations, however, it is first and foremost about 

agriculture, food and farms systems (Barrios et al., 2020; S. Gliessman, 

2018). While the EoA has increased engagement with cross-sector 

flows through the introduction of nexus perspectives to support 

agroecological transitions, specifically a biodiversity-nutrition-climate 

change nexus, consumers-markets-health nexus, and education-

governance-youth nexus. Nexus perspectives are a step in the right 

direction, but remain bound by agroecosystems and food systems 

(Barrios et al., 2020). 

Foundation #1: Integrated Human-Environment Systems 

Social ecological systems analysis provides a framework and structure for analyzing complex 

processes, variables, and relationships, some that are quantifiable and some that are not. The 

relationships and dynamics of the coupled human and natural drivers and forces are embedded 

within SESA (Berkes et al., 2008; Berkes & Folke, 1998; Binder et al., 2013). In agroecology the 

language used differs from SESA, however, integrated human-environment systems are 



 62 

embedded within the defining unit of an agroecosystem, as well as the concepts of diversity, 

synergy, and resilience.  

 

The agroecosystem is the coupled human-environment system where agricultural activities take 

place at the farm or field-scale. Within these agroecosystems the human and environment are 

inseparable, with humans impacting, changing the landscape and mirroring ecological processes, 

and the environment shaping and bounding what agricultural practices are viable (Wezel et al., 

2009). Within agroecology, the common characteristics, foundational practices, contextual 

features and enabling environments all reflect the human-environment dynamics (Barrios et al., 

2020).  

 

The concepts of diversity, resilience and synergy clearly reflect an integrated human-

environment perspective in agroecology. Diversity is focused on developing biodiverse 

agroecosystems with healthy functional soil. This is achieved through the use of a diverse range 

of on-farm practices and planning for multiple different on-farm enterprises, amongst other 

context specific practices and opportunities (Altieri, 1987; Barrios et al., 2020).  

 

Resilience in agroecology mirrors the definition in SESA, and in both instances is predicated on 

the idea that resilient agricultural, food and farm systems require resilient and healthy 

ecosystems (Barrios et al., 2020; Folke, 2016). Synergy promotes the exploration of 

opportunities to enhance system productivity, sustainability and resilience, and the better 

understanding and mitigation or minimization of trade-offs. This includes on-farm practices such 

as utilizing nitrogen fixing crops to improve soil health and reduce fertilizer needs, building 

strong collaborative partnerships to identify synergies, and responsible governance that is 

transparent and equitable particularly in the context of equality and resource rights given 

resource allocation constraints (Barrios et al., 2020; Dalgaard et al., 2003; Wezel et al., 2020). 

 

Foundation #2: Local, place-based, and ecological knowledge to inform management, 

practice, and decision-making. 

Within SESA, local and place-based knowledge and understanding is the integration point for 

social and ecological dimensions, wherein the local and place-based knowledge informs practice, 
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management and decision-making at local, regional and national scales (Berkes et al., 2008). 

Agroecology is foundationally an approach to sustainable agriculture that is place-based and 

context specific (Altieri, 1987; S. Gliessman, 2018). Applications are guided by the elements and 

principles of agroecology, however, elements and principles are flexible rather than prescriptive 

(Barrios et al., 2020; S. Gliessman, 2018). 

 

The place-based nature of agroecology is made clear with the elements of co-creation and 

sharing of knowledge, human and social values, and culture and food traditions. These elements 

demonstrate how agroecological practices in-place are more effective and have greater adoption 

rates when the local challenges and circumstances are considered. The generation of knowledge 

and practices that effectively address the local challenges, and are situated within human and 

social values and the existing cultural and food traditions, not only will be more effective from 

an ecological standpoint, but will be more relevant to those adopting the practices (Wezel et al., 

2020). 

 

Foundation #3 – Panarchy and Cross-Scalar Dynamics 

Panarchy is the embedded framework/theory within SESA that conceptualizes cross-scalar 

dynamics, with there being adaptive cycles situated within a nested hierarchy of SESs and the 

impacts and effects of systems moving across scales (Allen et al., 2014). While applying 

panarchy in a meaningful way can be troublesome (Garmestani et al., 2020), it does provide a 

structured framework from which to consider cross-scalar dynamics in the context of changing 

social-ecological conditions (Allen et al., 2014).  

 

Agroecology acknowledges that agroecosystems and food systems exist and operate in the 

context of cross-scalar dynamics, but there is little structure for addressing these dynamics. 

Agroecology acknowledges that considering multiple scales is important, particularly in the 

elements of responsible governance, and circular and solidarity economies. These elements 

demonstrate top-down dynamics of governance and economic systems that facilitate success of 

agroecological approaches within sustainable food systems (Mier y Terán Giménez Cacho et al., 

2018). While this top-down dynamic is crucial, more structure and background for bottom-up 

driven change is key, particularly when agroecology is considered a social movement. 
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Social movements, particularly those seen within the realm of agroecology have often been 

grassroots initiatives, started at a local scale with individuals working collaboratively, to drive 

policy and economic change across scales. This is evident when exploring cases where 

agroecology has been brought to scale, such as the Campesino a Campesino Movement in 

Mesoamerica, the ANAP and the agroecological revolution in Cuba, and the Zero Budget Natural 

Farming movement in India, all of which were driven by grassroots movements, at local and 

regional levels (Mier y Terán Giménez Cacho et al., 2018). 

 

Foundation #4 - Cross-Sectoral Resource Flows 

SESA applications often focus on specific resource flows like those in forestry, agriculture, food 

systems, and fisheries (Berkes et al., 2008; Colding & Barthel, 2019), but it is the resource flows 

between and among actors, agents, institutions and sectors that define system boundaries rather 

than do the specifics of industries or sectors. In the best examples of SESA, boundaries are not 

rigid around a specific sector such as agriculture, but holistic in that resource flows and 

interactions cross sector boundaries (Berkes et al., 2008). 

 

Agroecology is based in systems thinking and is holistic in nature, however, its focus is 

specifically on agroecosystems and food systems (Francis et al., 2003; S. Gliessman, 2018). 

While this focus gives agroecology a level of pragmatism not seen in SESA, it does fail to 

effectively connect with other sectors, such as energy, water, and transportation, amongst many 

other sectors or fields that have direct and indirect impacts on agroecosystems and food systems 

(Barrios et al., 2020; Hodbod & Eakin, 2015a).  

 

In Arizona, 47 Ranch provides an example of why looking for opportunities for synergies outside 

of agriculture can be so valuable for facilitating positive agroecological transitions. The prime 

mover at the 47 Ranch, Dennis Moroney integrates renewable energy generation, educational 

collaborations, and conservation easements into his ranching operations to diversify his income 

sources making the transition to holistic and conservation practices more sustainable (Charnley 

et al., 2014). Additionally, Moroney has experimented with and successfully marketed a place-

based type of beef cow, Criollo cattle.  The Criollo is a place-based selection for 47 Ranch, it is 
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dryland adapted, thriving on desert scrub and cactus, and are very efficient water users. Moroney 

follows the mantra that, you must find the animal that fits the place, from there you must find or 

create markets (Charnley et al., 2014).  

 

As an element of the EoA, synergies identify the need to explore opportunities to improve 

agroecosystem and food system sustainability, however, it fails to explore those opportunities in 

other sectors. The nexus perspective presented in the EoA is an early step in identifying cross-

sector synergies and opportunities, however, the focus and system boundaries remain at the 

agroecosystem and food system level, and the nexus perspective can be limiting in pathway 

identification given the predetermined focus on three areas (Barrios et al., 2020; Endo et al., 

2017).  Agroecosystems and food systems exist in broader SESs, and optimizing their synergies 

and sustainability, while minimizing trade-offs requires perspectives that consider resource flows 

beyond the conventional boundaries of agroecosystems and food systems (Schipanski et al., 

2016). 

 

Coupling SESA and Agroecology for Transitions to Sustainable and Resilient 

Agriculture, Food and Farm Systems in Southern Alberta 

Farmer and rancher capacities to adopt different practices or operations are complex social-

ecological transitions that can be unattainable or challenging for many cumulative and 

compounding reasons. These reasons can include narrow or non-existent profit margins where 

any temporary loss in income is not manageable, degraded ecosystems propped up by chemistry 

like fertilizers and pesticides, and institutional structures and systems that support large-scale 

industrial agriculture, with an unbalanced amount of power and control with multinational 

corporations (Allison & Hobbs, 2004; Blay-Palmer et al., 2020; Kimbrell, 2002). Drawing on 

perspectives from agroecology and SESA theories and frameworks may help to identify 

alternative pathways and improve other options in moving towards more sustainable and resilient 

agriculture, food, and farm systems (Figure 2-6). 
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Figure 2-6 - Bringing together SESA and Agroecology to navigate transitions to sustainable and 

resilient agriculture food and farm systems 

 

Elements and principles from agroecology and SESA can both provide insights for navigating 

the barriers associated with transitioning to alternative agricultural systems, demonstrating that 

the discussion should not be framed as SESA or agroecology, but how do we effectively work to 

integrate these approaches (Figure 4). Integration or parallel applications may provide a strong 

base of normative and non-normative perspectives, theories, and practices to better navigate 

complex SESs. 
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Pragmatism and Practice – Bringing Agroecology to the Southern Alberta Prairies 

The specific nature of agroecology, its normative perspectives, and worldview ideologies 

focused on agriculture, food and farm systems provides a pragmatic and flexible foundation for 

moving from knowledge to action, something not seen in general SESA frameworks so far 

(Barrios et al., 2020; Wezel et al., 2020). This is particularly evident in agroecological practices 

put into place at the farm-scale, and the examples where agroecological principles and elements 

have been adopted at larger scales, particularly in the Global South, where practices have been 

widely adopted and perspectives have informed individual farm-based decisions as well as 

decision-makers at larger scales (Table 2-1) (Imhoff & Baumgartner, 2003; Mier y Terán 

Giménez Cacho et al., 2018). 

 

There is little to no evidence that SESA frameworks thus far directly inform practice and 

decision-making in the same way. This difference in knowledge to action is an important factor 

to consider, particularly where a key goal of SESA is to inform analysis and the management of 

SESs to enhance sustainability and resilience; it is perhaps unfortunate that they have failed to 

make tangible inroads with policy and decision-makers when there is so much potential to do so 

(Green et al., 2015; Rodriguez et al., 2009). 

 

Agroecology’s elements and dimensions related to ecological, social, cultural, and economic 

factors of agriculture, food and farm systems provides actionable-items for farmers and decision-

makers (Sterk et al., 2017). The ecological or physical dimensions and elements related to 

recycling, efficiency, input reduction, soil health, animal health, and biodiversity provide 

practical principles that inform on-farm practices and provide valuable insights for how decision- 

and policymakers can better facilitate transitions to agroecology through supportive policy, 

programming, education, and funding.  

 

The elements of human and social values, culture and food traditions, responsible governance, 

co-creation and sharing of knowledge and circular and solidarity economy incorporate economic 

diversification, social values and diets, fairness, connectivity, land and natural resource 

governance and participation, providing functional and clear ideologies and perspectives that can 

support local/grassroots groups in building agroecological transitions initiatives as well as 
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supporting decision- and policymakers in creating institutional, policy and economic 

environments that are conducive for these transitions, and empower individuals and groups to 

change (Barrios et al., 2020; Hodbod & Eakin, 2015b; Sachet et al., 2021; Schipanski et al., 

2016). 

 

Utilizing these core agroecological perspectives in S AB agricultural communities can aid in 

identifying pathways for sustainable agriculture transitions in the context of changing social-

ecological conditions. Leveraging these principles may include several different potential 

pathways. These may include: 

• Leverage foundations of agroecology and learn from other regenerative and agroecological 

farmers in the region, like Gabe Brown in North Dakota, to identify and develop practices 

that are effective for the social-ecological conditions in the region.  

a. A key part of this is translating these practices into useful outreach and educational 

materials relevant to farmers and ranchers in the region. 

• Identifying local and regional individuals or groups to serve as champions of agroecology in 

the region, that will build a strong sense of community and collective action, driving support 

from within the farmer and rancher community, as well as beyond to include consumers, 

industry, and government. 

 

Situating Southern Alberta Agroecology in a Broader Social-Ecological Systems 

Perspective 

Agroecology applies systems thinking within the context of agroecosystems and food systems, 

however, the specific and focused nature of the field has resulted in a lack of conceptual 

development related to interactions with other sectors and across scales (Dalgaard et al., 2003; 

Parmentier, 2014). SESA brings broader systems level views that can situate agroecological 

elements and perspectives within the broader SESs in which agriculture, food, and farm systems 

exist. Bringing a broader perspective can identify pathways and opportunities to build 

relationships and synergies outside of the agriculture community and sector. 

 

Agroecology can benefit from explicit acknowledgement that agroecosystems exist within SESs 

that go well beyond the agriculture, food and farm sector, but include energy, water, health, and 
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transportation, amongst many other sectors (Hodbod & Eakin, 2015a). Situating the 

agroecosystem specific perspectives in a whole systems perspective to improve cross-sector 

synergies and cross-scalar cooperation may prove valuable in identifying effective pathways, 

processes, and variables to support increased adoption of agroecological practices; not only 

creating sustainable, adaptive, and resilient agroecosystems and food systems, but also 

improving sustainable livelihoods in SESs. 

 

SESA can bring these perspectives and foundations in two ways, (1) acknowledging that any 

agroecosystem or food system exists within a hierarchy of SESs, and that the flows and impacts 

can be top-down or bottom-up in nature; and (2) understanding that creating sustainable and 

resilient agroecosystem or food system require effective consideration of cross-sector resource 

flows and synergies (Berkes et al., 2008; Berkes & Folke, 1998; Schipanski et al., 2016). 

 

The best examples of agroecology being widely adopted in the Global South, often have 

associated regional or national crises that drive the need for change, but, the movements were 

grassroots or local initiatives that scaled up, driving change across the region and within the 

decision-making institutions in their regions (Mier y Terán Giménez Cacho et al., 2018). 

Understanding this makes it apparent that change requires top-down and bottom-up processes. 

Some cases like those in the Global South thrive with bottom-up and more informal structures, 

but the more rigid and institutionalized structure of agriculture systems in the Global North, like 

North America, likely requires hybrid approaches where local groups support and drive change, 

but incentives and supportive policy from the top-down like those seen in the Malpais 

Borderlands, the Prairie Potholes and other examples where a combination of a strong sense of 

community, farmer-to-farmer network, combined with supportive policy and programming 

facilitates more widespread transitions of agricultural practices (Table 2-1) (Imhoff & 

Baumgartner, 2003; Sayre, 2005).  

 

Resource flows do not arbitrarily stop at the boundaries of agroecosystems and food systems, so 

nor should practice, management or policy-decisions. Situating agroecology’s pragmatic 

principles in the context of SESA can allow for more effective management, and opportunities to 

identify cross-sector relationships and synergies. Maroney’s 47 ranch in Arizona provides an 
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effective example, where the integration of renewable energy has diversified their income and 

reduced energy costs making the ranch more resilient in response to change and providing 

capacity for responding to change (Charnley et al., 2014).  

 

Leveraging SESA perspectives and approaches in the context of transitioning to regenerative and 

agroecological perspectives in SAB, could include any or all the following pathways and 

processes: 

• Exploring cross-sector collaborations to explore utilization of waste products and effectively 

closing nutrient and energy loops, improving operations from environmental, social, and 

financial perspectives. These should be considered at all levels, from the farm and ranch level 

to regional efforts, and could be initiated from any level. 

o A recent example in Alberta, Canada demonstrates the importance and benefits of 

exploring cross-sector synergies. The company aGRO Systems has begun providing a 

service that connects breweries with livestock producers by collecting spent grain 

products from breweries and selling it to livestock producers as high-quality livestock 

feed. This relationship between the two has addressed challenges for both, improving 

their environmental and economic performance. Breweries produce a large amount of 

waste materials in the form of spent grain, and it was both cost intensive and 

environmentally unsustainable for them to dispose of this product in landfills. 

Meanwhile, one of livestock producers most expensive inputs is animal feed. 

Bringing these two groups together provides a good example of how exploring 

synergies cross-sectoral can promote sustainability and resilience across the entire 

SES (Berkes et al., 2008; V. Ross, 2022). 

• Looking to other industries, enterprises and fields may prove valuable in providing enhanced 

financial capacity of farmers and ranchers to enhance their capacity to respond to change.  

o Opportunities in the renewable energy industry are plentiful and have been leveraged 

in the past to improve financial health of farm and ranch communities. These 

opportunities could be with companies for larger installations on-farm, or 

independently installing on-farm renewables (Charnley et al., 2014).  
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o Leveraging partnerships with academia for research opportunities could be used to 

develop site-specific agroecological practices at less risk to the farmer or rancher 

involved.  

o Agro-tourism can serve as a means to generate revenue for farming and ranching 

operations and communities. This can also help build bridges between rural 

agriculture communities, and urban communities, giving individuals in the city a 

better sense of what it takes to run a farm, and give them a better appreciation of the 

cost of food (Arroyo, 2008; Fennell & Bowyer, 2020). 

• Begin to look beyond agriculture in SAB by, leveraging partnerships with farmers and 

ranchers in neighboring regions, and provinces, and states in the United States may facilitate 

the opportunity for valuable knowledge sharing and/or enterprise opportunities relating to 

farming cooperatives, CSAs and farmers markets.  

o This will require more effective support from governance to better navigate various 

existing interprovincial and international transport barriers such as animal transport 

regulation, and meat processing and inspection (J. G. Carlberg, 2021).   

These are just a few examples of pathways that could be leveraged to enhance farmer and 

rancher capacity to adopt agroecological practices and respond to change in SAB These 

pathways will differ from farm to farm and region to region.  

 

A Final Note 

The issues facing the SAB agricultural community are not unique when compared to other 

agricultural communities facing similar challenges, however, context-specific and place-based 

social-ecological dynamics need to be addressed when considering any response to change, 

adaptation or transformation (Schipanski et al., 2016). Effective responses to social-ecological 

change need to consider a range of pathways that can support sustainable and resilience 

agricultural livelihoods in the context of water scarcity, climate change, policy uncertainty and 

market volatility amongst many other variables (Alberta Government, 2018; Carlisle, 2014; 

Schipanski et al., 2016).  
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SESA and agroecology are both interdisciplinary, grounded in systems thinking and theory, and 

aim to develop management and practice that enhances system sustainability and resilience. 

However, there are two important differences in SESA and agroecology. First, agroecology is 

focused on agroecosystems and the food, water and energy system, where SESA is broad and 

general with applications to any sector, any system, any resource. Second, agroecology has the 

core component of a social movement with an explicit worldview, while SESA is strictly an 

analytical framework (Berkes et al., 2008; Cox & White, 2023; S. Gliessman, 2018). While these 

two frameworks have many similarities, and obvious differences on the surface, it is in the 

context of their foundations and perspectives that opportunities can be observed to effectively 

strengthen both SESA and agroecological approaches through integration and collaboration. 

Bringing SESA and agroecology together provides the opportunity to develop practice, 

management, and decision-making strategies in transitions to agriculture, food and farm systems 

that are more sustainable and resilient. 
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Chapter Three - Understanding Change in Southern Alberta’s 

Agricultural, Food and Farm System through a Soft Social-Ecological 

Systems Approach 

 

Introduction 

Southern Alberta (SAB), like most of the North American Great Plains is semi-arid, has been 

transformed by agricultural activity, and is a landscape where drought and water scarcity are 

common problems (Bennett, 1969; Gauthier et al., 1997; Rieger, 2018). Despite the challenging 

climatic conditions the agricultural industry and farming and ranching community in SAB have 

become a major industry and a global producer of commodity crops like wheat, barley and 

canola, and meat products, particularly beef (Government of Alberta, 2021; Hallstrom et al., 

2015; Lee & Good, 2015). The already challenging semi-arid conditions of SAB combined with 

the present and projected social-ecological changes farmer and rancher livelihoods are 

vulnerable. Given this, it is imperative to understand how farmers and ranchers perceive, 

experience and respond to change, to better support the development of effective responses to 

change and ensure a resilient farm and ranch community. 

 

In this paper, I present a soft-systems approach for understanding the conditions, processes and 

relationships that help or hinder effective responses to change, with the aim of future effective 

responses to change in SAB’s agriculture, food, and farm systems. This research is informed by 

local perspectives, exploring the connects and disconnects between local experiences and 

knowledge, government policy and planning, and scientific findings, to better inform the 

development of pragmatic, cohesive and inclusive responses to change at local and regional 

levels. Ultimately, through this research we aimed to develop a pragmatic approach to 

understanding SESs and inform cohesive responses to change at local and regional levels. 

 

Regional climate models for the coming years and decades are forecasting shifting seasonal 

weather patterns, increased inter-annual variability in seasonal precipitation, and an increase in 

frequency and severity of extreme temperatures and weather. The unpredictability and severity of 

these extreme events such as hail, floods, and heat domes, can and already have had immense 
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financial impacts on farmers, ranchers and on all of Canada, with some of the most costly events 

in Canadian history being associated with agricultural losses due to drought, hail and flood (Bush 

& Lemmen, 2019; Diaz et al., 2016; Lee & Good, 2015; Wandel et al., 2009). While these 

projected weather and climate changes are amongst the greatest concerns for sustainable 

livelihoods of agricultural communities in SAB, they are situated in a broader context of 

cumulative social-ecological changes from the local all the way to global scales. These 

cumulative social-ecological changes and shocks are occurring now and will continue to occur. 

They can include but are not limited to rising production costs, market volatility, geopolitical 

events, and changing political and regulatory landscapes. In combination, climate and weather 

extremes coupled with the increasingly difficult social and ecological conditions present an 

increasing array of existing and new challenges for farmers and ranchers in SAB.  

 

There are any number of examples of global events that have impacted all scales of the highly 

interconnected industrial agricultural system. Two current and new examples are the COVID-19 

pandemic and the Russian invasion of Ukraine, both of which have created ripples across the 

entire globe and have directly and indirectly impacted farm and ranch communities in 

unanticipated ways, such as through supply chain disruptions, product shortage, and increased 

prices for inputs like fertilizer (Altieri & Nicholls, 2020; Blay-Palmer et al., 2020; Khan, 2022). 

And there is an everchanging regulatory and political landscape that imposes changes on farmers 

and ranchers, changes that are too often difficult for individuals or small rural communities to 

respond to. For example, recent calls from the Canadian federal government to reduce 30% of 

greenhouse gas emissions associated with fertilizer production is facing strong criticism from 

farmers and industry, or the production cost implications of the carbon tax (Diamond, 2021; 

Stephenson, 2022).  

 

While change is a natural and fundamental part of social-ecological systems (SESs) at all scales 

and levels (Berkes, Colding and Folke, 2008), the experience and capacity of individuals to 

respond to change is not equal, in the moment and over time (Agrawala et al., 2007; Biesbroek et 

al., 2013). Responses to both planned and unanticipated change are commonly referred to as 

adaptations by scientists, researchers, industry, decision-makers, policymakers, and government 

officials in the abstract and at larger scales, such as provincially, federally, internationally, or 
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globally. However, these changes are not experienced in the abstract, but acutely and daily at 

local and regional levels where farmers and ranchers must navigate and cope with them, and not 

all responses to change are functionally adaptive (Loring et al., 2011; PCAC, 2018). Given the 

understanding that it is at the local and regional level that change is commonly experienced, I 

argue that it is critical to understand the SES changes and relationships through a local lens if we 

are to design and implement effective responses to change. 

 

Individuals and communities may well understand what constitutes the most effective ways to 

respond to a problem or change, but quite simply they lack the financial, technological, human, 

or temporal capacities to respond at all. The capacity to respond to change varies as a function of 

different complex SES dynamics such as climate, environmental, social, cultural, economic and 

institutional conditions that exist in every situation (Rodriguez et al., 2009; West et al., 2016). 

Given these regional, local, and place-based dynamics, a universal set of attributes or variables 

outlining supports and barriers for responding to change is unlikely, although there are similar 

variables across different SES contexts that have been identified across SES analysis (Ostrom, 

2009; Ostrom & Cox, 2010), resilience thinking (Folke, 2016; Walker & Salt, 2006), and studies 

of adaptive capacity (Folke et al., 2002; Smit & Wandel, 2006).  

 

The broad categories of SES that are highlighted as contributing factors for responding 

effectively to change include the institutional, social, informational, financial, cognitive, 

technological and natural system dimensions (Agrawala et al., 2007; Biesbroek et al., 2013). 

These broad categories provide a variety of approaches to recognizing and understanding 

effective responses to change, including but probably not limited to management, governance, 

the nature of the engagement of stakeholders and collaborators, cross level collaborations of 

institutions and social networks, social learning, knowledge mobilization and sharing, and 

communal responsibility and accountability (Engle, 2011; Ostrom & Cox, 2010; Walker & Salt, 

2006). While barriers are generally the opposite of the supports such as lack of financial capacity, 

lack of information or knowledge sharing, ineffective governance, and one of the more common 

barriers it seems is poor coordination and collaboration between relevant stakeholders and 

collaborators (Engle, 2011; Juhola & Westerhoff, 2011). These broad categories can help identify 
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and understand place-based relationships, processes, and variables that help or hinder effective 

local responses to change (Engle, 2011).   

 

Methods 

In this study we use qualitative mixed methods as a first approximation and pattern recognition 

of SES dynamics in the SAB agriculture, food, and farm system in SAB. Mixed methods 

approaches are the most common and practical approaches when considering complex SESs 

(Berkes et al., 2008; Fetters et al., 2013; Johnson & Mazur, 2018). The analysis and 

interpretation was based on a soft-systems approach, where anonymous online surveys and 

numerous secondary data sources were used to develop soft-systems SESs maps that demonstrate 

relationships, challenges, changes, responses to change and visions for the future (Richardson, 

2016). The methods description may be presented linearly below; however, all aspects of the 

research process was non-linear, flexible and reflexive, including outreach and survey 

distribution, data analysis and interpretation, and secondary data selection (Creswell, 2007; 

Hedberg, 2021).  

 

The original approach to this study was to use an in-person ethnographic approach; however, due 

to the COVID pandemic we needed to re-evaluate our approach due to health and safety reasons. 

Through these discussions we decided to use a online-based approach, which ended up being 

useful for this first approximation study, providing robust context for subsequent ethnographic 

approaches. This is discussed further in the concluding essay.  

 

Survey data and secondary documents used in this study were managed using Qualtrics and 

Nvivo 12 software, as they provided proven platforms for acquisition, organization, and analysis 

of data. Once uploaded to the system, the material was encrypted, and password protected to 

maintain confidentiality and anonymity of survey participants.  Anonymity and confidentiality 

are further ensured by keeping all digital files in an encrypted, password-protected folder. This 

research project was reviewed and approved (certificate number REB19-1464 and REB21-0166) 

by the University of Calgary’s Research Ethics Board. 
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In-depth Online Surveys 

Surveys are commonly used in mixed-method qualitative SES research (Haigh et al., 2019; 

Steager, 2014; Zeunert & Waterman, 2018; Zywert, 2021). Online anonymous surveys provide a 

pragmatic and accessible approach to local and regional perspectives and experiences from a 

wide audience across a large geographical area. This approach is also relatively inclusive and 

relatively low-risk for participants (Creswell, 2007; Zeunert & Waterman, 2018). 

 

Semi-structured interviews were the original plan to engage with farmers and ranchers, however, 

upon reflection large regional area of interest combined with COVID related travel and health 

restrictions, surveys provided the most suitable option. Surveys provided the necessary 

information to begin understanding the SES of interest. We acknowledge that in choosing 

surveys over interviews, we lost a certain degree of ethnographic depth from each individual 

respondents, however, in that trade-off we received more breadth in our responses. This breadth 

instead of depth provides an appropriate approach for a study that is a first approximation and 

focused on pattern recognition (Binford, 2001; Creswell & Miller, 2000; de Vos et al., 2019).  

 

Surveys were designed as cross-sectional and online (Creswell, 2007; Fetters et al., 2013; 

Jackson & Trochim, 2002); developed using Qualtrics and are a mixture of multiple choice and 

open-ended questions. The survey was robust in length, at 32 pages it covered a wide range of 

topics and provided flexibility for participants to share their own experiences on a wide range of 

topic areas. It must be acknowledged that the length of the survey likely played a role in 

relatively low response rates. 

 

 The surveys were broken out into four key sections (See Appendix 1 for full surveys): 

1- Demographics, current agriculture practices, and the ongoing challenges 

2- Key relationships relating to their agricultural practices; 

3- Experiences of change and the subsequent responses to social, political and ecological 

change; 

4- The future of agriculture in southern Alberta. 
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Development of the survey involved input from the University of Calgary research team, 

Foothills Forage and Grazing Association (FFGA), and their extensive network. First, the 

research team developed a survey based on our understanding of the problem area of interest. 

This yielded a long, and in-depth survey. Following this step, we distributed the survey to FFGA 

for their input and eventual distribution. We sought FFGAs input on all aspects of the survey, 

with a particular emphasis on ensuring that the subject matter and questions were relevant to the 

farmers and ranchers in the region. Generally, FFGA felt the survey was very relevant, with most 

of their input based on wording changes and additional options in multiple choice questions. 

Finally, the “finalized” survey was distributed to eight individuals in the research team’s personal 

network to give external proofing to ensure that the survey language was accessible and 

inclusive. This personal network did not consist of anyone with subject matter expertise, or with 

connections to the farm and ranch community.   

 

Survey distribution was non-systematic and anonymous to minimize researcher selection bias. 

Snowball sampling was used to support further outreach, wherein participants were asked to 

share the online link within their social and professional network. Farmers and ranchers received 

invites to participate in the anonymous online surveys through multiple different channels. 

Researchers conducted online searches of farms with publicly available contact information to 

share the link directly with farmers and ranchers. 

 

The main form of distribution was conducted by working with FFGA agricultural associations 

active in SAB FFGA was a major support for survey distribution, sending it out in their 

newsletters, member emails, social media channels, and to their various partner organizations. 

After success with FFGA we asked all the grower and producer associations active in SAB to 

participate or distribute the survey., in addition to farmers markets in SAB to share the surveys 

with their members through social media and newsletters. Additionally, after initiation of our 

outreach strategy, Western Producer News reached out to interview the project team for an online 

news story where they also asked readers to complete the survey. The Western Producer is a 

widely read agriculture news source in Western Canada.  Finally, we did online scans of farms in 

SAB to identify farms with publicly accessible contact information and sent links directly to 

them (See Appendix 1 and 2 for survey packages and outreach pathways). 
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Surveys became accessible in April 2021 and were left open until March 2022. Using the same 

varied channels of distribution, we never sent out more than four reminders over a long period of 

time so as to not pressure farmers and ranchers, and to not become a nuisance in the community. 

Regardless of how participants received the survey link, they were presented with the same 

research information package explaining project objectives, the participants rights with respect to 

confidentiality and anonymity, and the voluntary nature of the study.  

 

Survey results were analyzed reflexively using thematic analysis, thematic concept mapping, and 

descriptive statistics within the context of the soft-systems approach.  Survey responses were 

abductively coded based on their relationship to ongoing challenges for farmers and ranchers, 

barriers and supports for responding to change (Burgess‐Allen & Owen‐Smith, 2010; Conceição 

et al., 2017; Johnson & Mazur, 2018; Loring et al., 2016; Uden et al., 2018).  

 

A Soft Social-Ecological Systems Approach  

A soft-systems approach provides a flexible method to developing complex SESs by drawing on 

a range of data sources, including surveys, interviews, workshops, policy documents, climate 

data, and many more (Knoot et al., 2010; Richardson, 2016; Ward et al., 2021). Soft systems 

have evolved over time to become less formalized, moving from a very rigid and linear seven 

step process of analysis to a flexible and reflexive approach that includes four main activities, (1) 

finding out; (2) constructing relevant models; (3) confirming the models; and (4) pathways 

forward and action items (Richardson, 2016). It is in the context of the need for flexibility that 

we have modified the approach. While soft-systems approaches are often based on workshops 

and focus groups, we use online surveys for eliciting farmer/rancher community input. Applying 

an online survey approach may introduce some degree of bias, however, we built flexibility into 

the surveys to create space for respondents to have a more open platform to share their 

perspectives (Creswell, 2007). An anonymous survey approach provides a safe and inclusive11 

platform for participants to share their opinions without risk, stress or pressure from neighbors, 

friends, peers or family like seen in workshops or focus groups (Creswell, 2007; Fetters et al., 

 
11 We acknowledge that online surveys are not the most inclusive approach to research, as there may be 
technological, access, cultural, and/or personal issues for some individuals and demographics. 
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2013). Social-ecological systems analysis (SESA) and agroecology served as the frameworks for 

situating exploring farmer and rancher responses, for comparing surveys with secondary data, 

such as climate reports, policy documents, market reports, and environmental reports and for 

identifying effective research and planning pathways going forward (Altieri, 1987; Berkes et al., 

2008; S. R. Gliessman, 2004). 

 

Finding out – Identifying the Challenges  

In this stage we aim to identify the core social-ecological challenges in SAB agriculture, food 

and farm systems as perceived by farmers and ranchers. We developed surveys based on our 

understanding of the broad challenge and change areas in SAB and note here that there is 

probably some researcher bias as the survey questions came with predetermined options. As 

noted above we built flexibility and open responses into the surveys to limit bias. The broad 

challenge and change areas defined by researchers were climate and weather, business and 

financial, regulatory and policy, limited marketing opportunities and low product prices. During 

this finding out activity, perspectives gathered from the online surveys are used to refine and 

define the social-ecological challenges experienced locally (Knoot et al., 2010; Richardson, 

2016). 

 

Constructing Relevant Models 

To better understand SES dynamics, relationships, and processes in the context of challenges and 

changes, multiple conceptual SES diagrams were developed based on participants’ responses, 

relationships, challenges, and experiences of change, along with their perceptions of what the 

existing supports and barriers are for effectively responding to change. Given the complexity of 

SESs we chose to create multiple distinct, but related diagrams, as this served the goal of 

visualizing key processes, relationships and patterns related to responding to change (Knoot et 

al., 2010).  

 

Confirming the Models – Exploring the Disconnects between Local and Regional Perspectives 

To confirm, strengthen and modify the developed relevant models we used a targeted scan of 

research, policy, government, economic, environmental and climate reports using qualitative 

content analysis. These scans served as a source for triangulation of the developed models and in 

this way, we were able to add additional details and triangulate the perceived challenges, 
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changes, barriers and supports (Creswell & Miller, 2000; Noble & Smith, 2015; Richardson, 

2016). 

 

Qualitative content analysis (QCA) is a commonly used method in mixed-methods qualitative 

studies and this used here to derive meaning from textual data. There are numerous approaches 

to content analysis, but for the purposes of this research a directed approach is applied where the 

results of online surveys and the common barriers and supports to responding to change provided 

guidance for the selection and analysis documents (Bowen, 2009; Hsieh & Shannon, 2005).  

 

Documents and online sources were identified using a purposive sampling method to represent 

the key SES dimensions of agriculture, food and farm systems that were identified in the surveys 

as being core challenges, as supports or barriers to responding to change, or as pathways forward 

for the agricultural community in SAB. Prior to survey analysis over 100 potential secondary 

sources of information that may be relevant to social-ecological challenges and changes in SAB 

agriculture. These documents were found by online searches of provincial and federal 

government agencies, regional agriculture groups, international reports, and general searches for 

relevant agriculture documents. The broad topic areas of the reports included policy and 

management documents, environmental and climate reports, and economic reports and 

highlights. 

 

After completing the Finding Out and Construction of Relevant Models activities of the research, 

QCA of the documents and sources with information relevant to the social-ecological dimensions 

associated with farmer and rancher challenges, supports or barriers to responding to change, and 

pathways forward for the agricultural community in SAB was completed to compare with farmer 

and rancher’s perceptions of the challenges, changes, and barriers and supports for responding to 

change. This resulted in 16 key sources of secondary information being used to explore the 

social-ecological dimensions identified in the surveys. 

 

Bringing the surveys and secondary sources together serves two key purposes in this research. 

First, it details the connects, or disconnects local perceptions and experiences, with the 

perspectives and findings of government and the scientific community (Hooper, 2020; Solmes, 
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2020). Secondly, collecting data from multiple sources serves as a form of triangulation and a 

means to Confirm the Models, providing a more valid and representative analysis of the complex 

SES patterns (Flick, 2018; Knoot et al., 2010; Wilmer, 2016; Zywert, 2021).  

 

Pathways Forward and Actionable Items  

Our final step in the soft-systems approach is to identify potential pathways and actionable items 

relevant to individual farmers and ranchers, local farm and ranch groups, extension agencies like 

Foothills Forage and Grazing Association (FFGA), and policymakers. These pathways forward 

are developed based on participant responses and the secondary data sources used to confirm 

models, but are framed based on literature in agroecology, and SESA (Knoot et al., 2010; 

Richardson, 2016; Solmes, 2020). It is critical to note that we kept these pathways broad and 

general for a reason. Given the place-based complexity that varies across the entire region, from 

farm-to-farm and producer to producer, it would be naïve to think that this research which is a 

first approximation and exercise in pattern recognition would give specific pathways. These 

pathways can serve, however as recommended areas of exploration, that may well inform future 

research, and/or decisions made by farmers and ranchers, farm and ranch groups, extension 

agencies and policymakers.  

 

Study Area  

The defining boundaries of SAB are variable and dependent on perspective. Often, in SESA, 

system boundaries are drawn pragmatically, using either a distinct bio-physical unit such as a 

watershed or by political/institutional units (DuBois et al., 2018; Haigh et al., 2019).  This can be 

complicated in a large region such as Southern Alberta as there are numerous biophysical units, 

and the definition of “Southern Alberta” across government and extension agencies differs. For 

the purposes of this research we discuss SAB in a general sense, and define SAB using the 

farmer and rancher research participants location responses, which generally aligns with the 

South Saskatchewan Regional Planning Areas (Figure 3-1) (Hooper, 2020; Shelton & Eakin, 

2021).  
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Soft Systems Approach 

Who responded?  

As demonstrated in Figure 3-1, our survey participants represent nearly all the counties in 

Southern Alberta, except for Pincher Creek and Willow Creek. Additionally, we received 

responses from participants along the edges of what may be considered Southern Alberta; 

however, given that they participated in the survey, they consider themselves to be in Southern 

Alberta. These neighboring counties include Mountain View, Kneehill and Special Areas 2 and 3. 

 

Figure 3-1 - Map of SAB with the number of livestock, crop, mixed and other producers that 

responded from each county. Blue boundary shows the South Saskatchewan Regional Planning 

area. Green line shows extent of additional counties represented. 

 

 

 

 

 

Legend 

1M = 1 Mixed Producer 

2L = 2 Livestock producers 

3C = 3 Crop Producers 

1O = 1 “Other” Producer 

N/R = No Respondent 
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The survey was completed by 38 farmers and ranchers from across SAB, most of whom come 

from multi-generational farming families (86%). Most respondents have been farming for greater 

than 20 years (66%), with a further 16% having been in farming for 10 to 20 years. There were 5 

farmers with 5 to 10 years, and only 2 who had 1 to 5 years of experience. The predominance of 

older farmers coming from multi-generational farming families is reflective of farm communities 

across SAB where populations are aging and farming operations are often intergenerational 

(Alberta Agriculture, Forestry and Rural Economic Development, 2020; Diaz et al., 2016). 

 

There were 10 crop, 8 livestock, 17 mixed, and 3 “Other” producers that responded to the survey 

(Figure 3-1). Mixed operations consist of livestock operation such as cattle, cow-calf operations, 

pasture raised pigs, laying hens, chicken, ducks and/or goats, in parallel with crop or garden 

production, including market gardens, forage crops, wheat, canola, alfalfa, hay, seed canola, 

alfalfa seed, and potatoes. One mixed operation also has leafcutter and honeybee operations. The 

three “Other” operations include an orchardist, a vegetable producer, and a greenhouse producer 

with a 25-acre garden, chickens, and sheep. Most respondents labelled there operations as 

conventional (26), with only 2 labelling their operations as organic. However, eight participants 

labeled their operations differently (Table 3-1). 
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Table 3-1 - Respondents who labelled their operations something other than Organic or 

Conventional

Type of Producer Label 

Crop We are low soil disturbance, long rotation farming, which 

gives us significantly higher production than organic, but 

with a lower pesticide load than conventional farming 

Mixed – Livestock and Market 

Garden 

Regenerative 

Mixed – Crops and livestock Conventional with a strong focus on sustainable farming 

Mixed – Sheep, Cattle & Forages Regenerative Agroecology 

Mixed – Livestock, nursery products Beyond organic 

Mixed – Crops and cow calf Low carbon producer 

Mixed – Grass-fed cattle, pasture 

raised pigs, laying hens, winter 

forage crops and hay 

Regenerative agriculture and animal welfare 

Livestock Conventional, but with a strong interest and focus on 

sustainability 

Livestock At this moment we are classed as naturally raised beef 

Other – Greenhouse, chickens, sheep Grown without pesticide unless certified organic product 

is used. 



 97 

These responses show a strong bias towards conventional and hybrid operations, a finding that 

further illustrates the farmer and rancher uses of purchased, chemical and non-organic inputs, 

with all participants using at least one type, whether it is a pesticide, herbicide, fertilizer, 

purchased feed, hormones, or antibiotics, and is reflective of the dominant use of conventional 

practices across AB (Alberta Agriculture, Forestry and Rural Economic Development, 2020). 

However, the significant number of participants identifying alternative labels that are typically 

associated with sustainable farming practices does demonstrate that not only are sustainable 

practices viable, but that there is interest amongst some farmers and ranchers to adopt these 

practices.  

 

Irrigation 

Twenty-two (58%) participants irrigate their land and 16 (42%) do not irrigate. Most of the crop 

producers irrigate, while most of the livestock producers do not. The mixed producers were more 

evenly split with 10 (59% of mixed producers) irrigating and 7 (41% of mixed producers) not 

irrigating. This variability can be attributed to each farms’ needs, and reflects the scale and type 

of crops grown and livestock raised. Sprinkler irrigation systems are the most widely used 

(70%), with drip irrigation systems being the second most common (26%). Irrigation source 

water is relatively evenly split between on-farm groundwater, on-farm surface water, off-farm 

provincial sources, and off-farm private sources. Only four respondents cited having multiple 

sources of water for irrigation. This lack of water source diversity poses a significant concern in 

the context of water scarcity and drought resilience (Folke, 2016). 

 

Current Regenerative and Water Conservation Practices and Perceptions 

Given that regenerative and agroecological practices are often cited as being more sustainable 

and effective in developing on-farm solutions that reflect the local ecological conditions (Barrios 

et al., 2020), we asked respondents to highlight their current uses of these practices, as well as 

water conservation efforts. Of the respondents 29 (83%), and 25 (69%), use at least one practice 

they consider to be a regenerative practice and a water conservation practice, respectively. The 

range of these practices is extensive and can be closed related to the practices associated with 

regenerative and agroecological approaches, with their being significant overlap between the 
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regenerative and water conservation practices (Altieri, 1987; Barrios et al., 2020; S. Gliessman, 

2018) (Table 3-2). 

Table 3-2 – Regenerative and Water Conservation Practices in Use by Respondents 

 Crop Producers Livestock Producers Mixed Producers Other 

 No-till, cover crops, 

winter crops, longer 

crop rotations, 

minimal tillage, deep-

banding fertilizer, 

compost, forage 

crops, automated 

irrigation 

Managed grazing, 

sustainable range 

management, drought 

planning, rotational 

grazing, high stocking 

rates,  

Rotational Grazing, Mob stocking, 

cover cropping, minimal till, no till, 

diversified species, shelterbelts, 

ecobuffers, protecting riparian 

areas, Loop Resources12, solar and 

green design for buildings, 

composting, wildlife, and predator 

management, enhancing 

biodiversity, water sequestration, 

livestock, and crop rotations, leave 

crop residue, grassland 

conservation 

Organic 

certification, 

annual plant 

cover, 

minimal till 

 Low-pressure 

irrigation, minimum 

till, stripper 

harvesting, zero till, 

automated irrigation, 

drip irrigation 

Dugouts, protect riparian 

areas, leaving residue on 

soils, off-site waters 

(solar), grazing exclusion 

of streams, Solar pumping 

stock water systems, Low 

pressure irrigation 

Cover crops, maintain soil cover, 

drip irrigation, efficient center 

driven irrigation, improved water 

infiltration via livestock grazing, 

off-site livestock water systems, 

drought resistant plants, low 

pressure irrigation, variable rate 

irrigation, conserving grasslands, 

minimal till 

Wastewater 

use 

 

Despite most respondents applying a wide range of practices associated with regenerative and 

water conservation practices, it is evenly split between individuals who view these practices as 

economically advantageous. This suggests that while economic drivers are important to farmers 

and ranchers, there are other factors and incentives for them to use these methods. These may 

include a sense of land stewardship and government regulations. Farmers and ranchers are often 

 
12 An organization that collects products from grocery stores that would be deemed as waste and repurposes it as 
animal feed.  
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viewed as stewards of the land, both by themselves, and by others. Stewardship involves 

employing practices that promote soil health, water conservation, biodiversity, and ecosystem 

protection, due to a sense of responsibility. Farmers and ranchers practicing land stewardship 

strive to balance agricultural productivity with long-term environmental and ecological 

sustainability, ensuring the land remains viable for future generations (Chapin III et al., 2010; 

Kofinas & Chapin, 2009; Roesch-McNally et al., 2018).  

 

Policy and institutional factors that can support practice changes come in different forms, but 

possible examples are financial incentives, conservation policy, development of education and 

training programs, and supporting extension services. One example of a financial incentive 

program that provide income, subsidies or grants to encourage farmers and ranchers to operate 

more sustainably such as the former conservation tillage program in AB (Awada et al., 2014; Van 

Wyngaarden, 2022). An example of a conservation policy, that financial incentives embedded 

within it, is conservation easements, where farmers and ranchers rest and restore land by not 

farming it, often supporting a transition back to native vegetation and wildlife (Charnley et al., 

2014; Imhoff & Baumgartner, 2003; Tree, 2018) These policy and program mechanisms should 

not be viewed independently, but as cumulative effects to supporting sustainable agriculture. 

 

Some individuals who do observe a perceived economic benefit cited consumer demands, note 

that healthy and functional ecosystems are more profitable, along with noting the higher fuel and 

feed costs with conventional production models. Further to this, one respondent identified that 

through regenerative and conservation practices, marginally productive land becomes more 

productive. 

 

The wide breadth of regenerative and conservation practices In use and the lack of a strong belief 

in an economic benefit of these practices demonstrate two things, (1) there is interest in these 

practices; and (2) these practices work in SAB. 

 

Finding Out 

I originally defined the problem for the SAB agricultural, food and farm systems to be broadly 

around the farmer and rancher capacity to respond to social-ecological change in the context 
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of drought and water scarcity. This was based on background research and news reports of 

existing conditions related to climate change, drought, water scarcity, and diminishing farmer 

and rancher livelihoods.  

 

Survey results demonstrate that water scarcity and drought are major concerns, although they are 

situated in the context of a variety of complex and interconnected challenges. Respondents 

identified climate and weather as a challenge most frequently at 68% (26 respondents). Business 

and policy related challenges were both identified by 50% (19 respondents) as challenges in their 

operations. Low product prices limited marketing opportunities were identified by 34% (13 

respondents) and 21% (8 respondents), respectively. It should be noted that low product prices 

and marketing challenges are both closely related to business challenges, and when considering 

those three categories cumulatively a total of 68% (26 respondents) that identified at least one of 

these business-related categories. While participants do not use systems thinking or social-

ecological systems language, it is evident from their responses that they consider and 

acknowledge these challenges as coupled, interdependent and cumulative in nature, with the 

most frequent examples being policy and regulation or drought driving up costs of inputs such as 

feed and fertilizers. 

 

Water Accessibility Challenges  

Approximately 60% (23 respondents) of respondents have experienced changes in their ability to 

access water. Livestock, crop, and mixed producers have had difficulty in accessing additional 

water resources as needed during times of drought and water scarcity. One commonly cited 

reason for difficulties accessing water is the unavailability of additional water rights in SAB. 

Additionally, livestock producers begun to have further reductions in accessibility to water 

resources as they fence off riparian areas in line with regulations intended to protect water 

resources.  

 

These challenges to access additional water in SAB do not come as a surprise, given that the 

South Saskatchewan River Basin licenses, with a vast majority of the licenses being held by 

irrigation districts (Alberta Agriculture and Forestry, 2022; Alberta Government, 2018). In 

Alberta, diverting and using surface or groundwater generally requires a licence under the Water 
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Act, except for specific exemptions, with individuals being responsible for understanding and 

follow their license accordingly. During water shortages water access is managed by three 

different institutional mechanisms. The first is through seniority calls, where senior licence 

holders13 have priority rights to divert water before junior license holders. Water management 

orders may be issued to junior license holders to enforce priority calls until such a time as the 

senior license holder’s needs have been met. The next mechanism is through water sharing 

agreements, which allow licence holders to assign their water allocation and priority to other 

license holders or traditional agricultural users for a specified period. The last mechanism is 

through water transfers, which can be temporary or permanent. Water transfers enable existing 

license holders and new water users to access water or manage the risk of shortages by acquiring 

licences with senior priorities (Government of Alberta, 2023c). 

 

The lack of remaining licenses and the mechanisms for water transfers has created inequal access 

to additional water resources in times of drought and water scarcity. Further to this, it has created 

a water transfer market that claims to be driving sustainable water use, but in essence appears to 

be a further extension of the industrial agriculture model where maximized yields and profits are 

the drivers, with irrigation being a multi-billion dollar industry (Alberta Water Society, 2022b; 

Government of Alberta, 2023c). 

 

Climate and Extreme Weather Challenges 

The climate challenges highlighted by participants were most commonly in relation to extreme 

weather events and the general uncertainty around typical weather patterns from season to 

season. Some participants noted SAB is a difficult region for agriculture due to temperature and 

precipitation. The average daily mean temperature ranges from SAB are −8 °C in the winter, to 

24 °C in the summer months, with major heatwaves being able to reach over 40 degrees C, and 

arctic air able to bring temperatures as low as -46 degrees C (Alberta Environment, 2001b; 

Alberta Water Society, 2012). The average annual precipitation across SAB is as low as 300 

mm/year in vast portions of SE of AB, with an increasing gradient up to 450-500 mm/year 

moving west and north (Alberta Environment, 2001a; Alberta Water Society, 2012). For context, 

this precipitation total, is similar levels to parts of the Sonora desert (NPS, 2023), illustrating 

 
13 Senior and junior license holders refer to the age of the license in relation to other licenses. 
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SAB as a semi-arid environment where warm weather and insufficient precipitation are major 

challenges for farmers and ranchers.   

 

The extreme weather events mentioned by participants IIe hail, extreme temperatures, and early 

frost, however, drought is the most often cited. The issue of drought was discussed in multiple 

ways, but its impacts but were primarily discussed in the context reduced productivity and 

increasing costs of inputs such as feed.   

 

Most respondents (86.5%) have experienced drought conditions that have negatively impacted 

their operations. Extreme temperatures are cited as the cause of negative impacts on operations 

by 60% of farmers. While 46% of farmers have experienced too much water. Wildfire has been 

less prevalent at 24%. And 19% of respondents have experienced other events such as, early 

frost, excessive wind, tornado, hailstorms, and wildlife pressures during drought conditions.  

 

Figure 3-2 – A reconstruction of the Palmer Drought Severity Index14 at Calgary, Alberta for the 

period 1341–2004 using tree rings collected in the Wildcat Hills approximately 30 km west of 

Calgary (Bonsal et al., 2011).  

 

 
 

14 The Palmer Drought Severity Index is a common way to monitor and measure drought that factors in 
precipitation, temperature, soil moisture, and runoff through the use of complex formulas (Bonsal et al., 2011). 



 103 

Figure 3-3 – Timelapse of percent of area under varying drought conditions in Alberta. Source: 

North American Drought Monitor. 

 

Drought events have impacted all types of producers, and many view it as a natural part of 

farming in the region. Impact specifics range among respondents, but generally, drought results 

in reduced yields, increased feed costs, wind erosion of dry soils, poorly performing pastures, 

lack of water for livestock, increased labor associated with more irrigation and water rationing.  

 

Figures 3-2 and 3-3, present historic drought data from two different sources, demonstrating that 

periodic and extended drought conditions have always been prevalent in SAB. With there being 

several multi-decade droughts over the last few centuries across the prairies, and many 

intermittent drought periods between those multi-decade events, with the dust bowl of the 1920s 

and 30s, and major drought of the 1980s being evident (Figure 3-2). Further to this, the last 20 

years in Alberta, show extended periods of abnormal dryness and varying degrees across the 

entire province. However, most of the severe and extreme drought areas can be linked to the 

SAB region (Figure 3-3).  

 

The impacts of excess water include increased labor to pump off water, loss of productive land, 

delayed seeding, loss of crops and increased spoilage. One mixed producer had issues which 

resulted in conflict with their neighbor and the County, when the county directed water from the 

neighbor’s land into their yard, resulting in marketing issues and infrastructure damage.  
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Extreme temperatures experienced by crop, livestock and mixed producers resulted in negative 

impacts on yields and animal health. Multiple respondents cited the heat dome of 2021 as a 

brutal event. 

 

Wildfire events are a less prevalent experience amongst respondents, although one respondent 

notes that smoky conditions impacts their solar pumpers, and the health of them and animals. 

The few who have experienced it, are constantly concerned and aware of this, and in the past 

have had to be on alert to prepare to move their livestock. According to climate change reports 

wildfire frequency is increasing across Canada (Warren & Lemmen, 2014), and one does not 

need to look far to see the implications of high temperatures and drought conditions creating the 

conditions for extreme wildfire events, with spring 2023 being one of the worst wildfire seasons 

in Alberta’s history (Coulter & Cook, 2023).  

 

Regulatory and Institutional Challenges 

While only 50% (19 respondents) of participants explicitly identified regulatory and institutional 

challenges regarding their operations, many of the individuals who selected “Other” further 

identified policy and regulatory challenges. In most cases participants didn’t speak about a 

specific regulatory issue but do state that in general regulations are restrictive and fail to provide 

adequate support and often cause increasing production costs. Some specific examples of 

regulatory areas causing challenges for farmers and ranchers included restrictive regulations 

associated with interprovincial trade, pesticide, and other bans (strychnine), the difficulty in 

accessing foreign labor, carbon taxes and COVID regulations.  

 

Interprovincial trade issues for farmers and ranchers are on their perceived failure of the 

provincial government to work with the Canadian Food Inspection Agency to allow for 

provincially inspected meat to be traded interprovincially. Concerns around pesticide bans came 

specifically from those with crop operations where strychnine has been banned resulting in an 

increased pressure from the gopher populations on their crops. Foreign labor concerns have 

primarily to do with program inefficiency and the degree of bureaucracy, resulting in delays in 

getting labor on farm and thus, delaying what is an already short season. Respondents provide 

vague responses regarding carbon tax concerns but are generally expressed in the context of 
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rising operation costs. COVID regulations have presented farmers and ranchers with a range of 

challenges related to supply chain issues, production costs, market access and labor shortages15.  

 

There is a common sentiment that in the context of a global agricultural market, the Canadian 

and provincial political landscape creates restrictive policies that increase production costs and 

make the Canadian agricultural industry less competitive, with multinationals having too much 

power and too often receive preferential treatment from policy and government. For example, 

concerns about the export driven beef industry “… big packers to have market share… makes it 

virtually impossible for beef producers to succeed if they want to do anything outside of the 

mainstream commodity driven meat sector.” 

 

Lastly, there are some concerns cited around land accessibility and competition for land. 

Specifically, some concerns cited are related to limited land available for sale, the inappropriate 

use of farmland for solar energy production, and the pressures associated with urban sprawl.  

 

Business and Financial Challenges 

Similar to many agricultural communities globally, financial dimensions are some of the most 

frequently cited challenges for farmers and ranchers, with 68% (26 respondents) identifying at 

least one of “business, financial, and economic”, “limited markets or marketing opportunities”, 

and “low prices for products” as a major challenge in their operations (Rotz & Fraser, 2015). 

Participants express concerns about tight financial margins associated with rising cost of 

operations due to the increased cost of inputs and inflation, while the price they receive for their 

products does not keep pace. These challenges are further amplified by the current COVID 

regulations, government supports being limited for small farms, carbon taxes and the overall 

industrial agriculture system favoring large-scale producers and a monopoly of buyers. These 

compounding factors make it challenging for participants to have the sufficient capital to 

maintain and repair their land and facilities, as well as expand or change their operations.  

 

Limited processing capacity for crop and meat products was commonly cited as a challenge for 

moving product to specific markets. Specifically, one producer was unable to take on a 

 
15 Further discussion on COVID are discussed in the model relating to change experiences. 
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$60,000/year contract to sell duck to a restaurant because there are no facilities in Alberta that 

process duck with the inspection stamp needed for sale to a restaurant. 

 

One participant highlighted a common issue surrounding consumers priorities, and how “people 

will pay $75-100 for a seat at a hockey game but won’t pay $3 for nutritious food”. This 

demonstrates a commonly cited issue within our global food system, that consumers expect 

cheap food (Pollan, 2008). These challenges and issues associated with the business and 

economics in SAB are commonly associated with the lock-in trap of agriculture. The lock-in trap 

constrains farmers ability to respond to change as they are dependent on specific agricultural 

practices, technologies, or inputs. This often occurs when farmers heavily invest in a specific 

production model such as monocultures or reliance on synthetic fertilizers, which ultimately 

degrade soil and reduce biodiversity. Escaping the lock-in traps is often costly and results in 

short-term losses of both yields and profit, but most often the recommendations are for 

transformative changes to agroecological and regenerative farming practices and diversifying 

and integrating crop and livestock systems (Rotz & Fraser, 2015; Secchi, 2020). 

 

Defining the Problem 

Survey responses demonstrate how farmers and ranchers in SAB are like most farming and 

ranching communities that are a part of the global industrial food system are impacted by the 

cumulative effects of social, political, economic and ecological challenges (Kimbrell, 2002; Rotz 

& Fraser, 2015). Respondents indicate that water scarcity and drought have had and will 

continue to have severe implications for the long-term sustainability of farm and ranch 

communities in SAB The ability to respond to these changes is situated in the context of 

uncertainty, volatility and restrictions associated with the financial and regulatory landscapes.  

 

The three core and Interconnected problems for farmers and ranchers to deal with in the context 

of drought, water scarcity and responding to change are: 

1- Thin or non-existent profit margins with little to no cushion or capacity to absorb any 

further shocks, changes, or challenges.  

2- Precipitation variability, drought conditions and extreme weather events with little or no 

access to new water resources. 
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3- Uncertain and changing regulatory landscape that creates bureaucracy, increases costs, 

and limits alternative marketing and production opportunities (Figure 3-4). 

 

Figure 3-4 – The interconnected challenges identified by farmers and ranchers. Black arrows 

indicate the related nature and the cumulative effects of the challenges as identified by the 

participants and researchers. 
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Constructing Relevant Activity Models  

To understand farmer and rancher’s capacity to respond to social-ecological change, I explore a 

variety of activity models related to different aspects of respondents perceived relationships, 

changes they have experienced along with their responses and the perceived motivators, and the 

supports and barriers that exist for responding to change. Through these various cross-scalar 

conceptual models we get a first approximation of complex social-ecological processes and 

patterns as perceived by farmers and ranchers.  

 

When we discuss scale in the context of social-ecological dimensions, we refer to local, regional, 

national, and international levels of scale. These may be socio-political in nature, however, we do 

not define these boundaries explicitly from an academic standpoint, as we are considering this 

through the experiences and perceptions of respondents. 

 

Farmer and Ranchers Relationships Activity Model 

Relationships selected and described by research participants were consistent among different 

types of producers across all scales, with some natural differences between different producer 

types. For example, crop and mixed producers who irrigate were generally the ones to have 

relationships with irrigation district representatives, while livestock producers specify 

relationships with different producers’ groups and industries associated with meat processing and 

distribution. Generally, as the scale of consideration increases the number of relationships 

decreases within each actor or agent type (see Appendix 4 for additional figures). 
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Figure 3-5 – Farmer and Rancher Relationship Frequency at the Local, Regional, National and 

International Scale 

 
 

Farmer-to-Farmer 

Farmer-to-farmer relationships are the most prominent relationships across all scales amongst 

respondents. Nearly all respondents selected local farmer relationships with the written responses 

providing details of positive relationships based on friendship and the sharing of knowledge, 

ideas, practices, equipment, and experiences. Strong local farmer-to-farmer relationships are not  

unique to SAB, and are an important foundation for building sustainable and resilient agricultural 

communities (Hammond et al., 2013; Myers, 2009; Parmentier, 2014). 
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As scale increases, the frequency of relationships with other farmers and ranchers decreases, 

however, the nature of the relationships stays the same. Some of the language used by 

respondents may have shifted towards “support networks” or “mentorship”, however they 

continue to be relationships based on friendship, comradery and the sharing of knowledge, ideas, 

practices, equipment, and experiences. The notion of these farmer-to-farmer relationships is not a 

new concept in SAB and the prairies, with past ethnographic studies in Canada and the USA 

identifying these relationships in the 1960s, and  more recently (Bennett, 1969; Berry, 2015). 

 

At the regional scale, range management workshops and livestock auction markets were cited as 

locations that brought farmers and ranchers together from across the region.  Similarly at the 

national scale, respondents highlighted the relationships were based around national 

organizations like Young Agrarians and the Canadian Cattlemen’s Association. One respondent 

highlighted how they engage specifically with regenerative producers and practitioners. Citing 

these specific locations/gatherings/groups demonstrates that these connections and interactions 

are increasingly working relationships over friendships.  

 

While the frequency of relationships from farmer-to-farmer decreases as scale increases, the 

responses demonstrate that the farmer-to-farmer relationship at all scales serves as a key means 

for knowledge sharing. The relationships at the local and regional scales are also grounded in 

knowledge sharing but demonstrate a stronger and more personal support network and 

friendship, where there is more on-farm support in the forms of sharing equipment and resources. 

These relationships will prove crucial for any pathways forward toward a more sustainable 

agriculture (Barrios et al., 2020; Hammond et al., 2013; Parmentier, 2014). 

 

Farmer-to-Consumer 

Local consumer relationships were reported by 60% of farmers and ranchers, with the frequency 

dropping drastically as scale increases. Local relationships were one of the only relationships 

where there was a noticeable difference in relationships based on the type of producer, with crop 

producers identifying the relationship slightly less than livestock and mixed producers (40% vs. 

62% and 64% at local levels). Meanwhile all 3 of the “Other” producers highlighted local 
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relationships with customers as important. The discrepancy is likely associated with livestock, 

mixed and other producers being more heavily involved in local and direct-to-market sales, as 

compared to crop growers heavily involved in the export market.  

 

These relationships are primarily informational, educational, or customer service and marketing 

related. Written responses highlight the relationships as often being based on interactions through 

direct to market sales, providing information and education to consumers about their products 

and practices.   

 

Farmer-to-Government Representatives  

Nearly 50% of all respondents stated that they had relationships with local government 

representatives; livestock producers have the greater frequency at 62%, while crop and mixed 

producers are at 20% and 47%, respectively. This discrepancy may be attributed to the social or 

cultural differences of livestock producers or may be driven by the more intensive health and 

food safety regulations around meat products (J. Carlberg, 2020; J. G. Carlberg, 2021). Overall, 

as the scale increases the respondents identify relationships with less frequency, except for crop 

producers where there is an increase from local to regional.  

 

The relationships are often specified to be working relationships with local government 

representatives, business advisors and/or extension agents. Some examples of working 

relationships with government representatives included on-farm inspections and development 

support for agricultural farm plans and meat processing facilities.  

 

Across all scales there are multiple responses that demonstrate fewer positive relations with 

government officials, especially where the sentiments express concerns over government 

integrity, policy and the challenge for educating government officials about on farm operations 

and needs. For example, survey respondents said “we hold government representatives 

accountable to integrity”, “I phoned ms. Notleys office every day for 6 weeks to talk about the 

carbon tax and food prices”, and “Monthly I tend to talk to someone in government to make sure 

they are aware of how farms run and need to run in the future to stay alive.”  
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As a subset of industry, government, and other relationships, respondents also highlight the 

importance of government insurance providers and grower commissions to their operations, for 

example, the Alberta Wheat Commission (AWC), Alberta Pulse Growers (APG), and the Alberta 

Canola Producers Commission (ACPC).  

 

Farmer-to-Irrigation Providers 

Relations with irrigation providers are relatively infrequent, with only 28% of respondents 

stating they had a relationship, and this is only from the crop and mixed producers, with none of 

the livestock producers selecting this as a relationship. This is not surprising as only one of the 

livestock respondents irrigated their land. None of the respondents cited relationships with 

irrigation providers at national or international levels.  

 

These relations are generally positive working relationships based on water supply and services. 

Lethbridge Northern Irrigation District (LNID), Bow River Irrigation District (BRID), and the 

Western Irrigation District (WID) are all cited as good organizations.  

 

Farmer-to-Private Industry 

Private industry relationships are cited by 50% and 43% of respondents at local and regional 

scales, respectively. Crop producers skewed this total with 90% and 80% of crop producers 

citing private industry relationships at local and regional scales, respectively. Meanwhile, only 

37% of livestock and 47% of mixed producers cited these relationships locally. This discrepancy 

could be associated with many items including what and who is perceived as “private industry” 

amongst the producers, or it could be a function of the export driven commodity crop market 

where producers are regularly in contact with industry for seeds, fertilizers and other inputs, and 

access the markets through commodity brokers and grain elevators (Alberta Agriculture, Forestry 

and Rural Economic Development, 2020; Secchi, 2020), 

 

Respondents cite positive working relationships with industry, discuss with suppliers relating to 

information and acquiring processing supplies, inputs, and technology. Private industry plays an 

important role informing farmers and ranchers about new technology as one respondent said, 

they “talk to suppliers about what is new to keep up with the technology.” Other aspects included 

crop producer relations with elevators & brokers regarding pricing, mixed and livestock producer 
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procuring meat processing supplies, and working towards certifications like the Verified Beef 

Plus Production certification.  

 

Farmer-to-Forage and Applied Research Associations 

Forage and Applied Research Associations were not commonly cited. These relationships are 

primarily based on knowledge transfer through in-person seminars and workshops, as well as 

through publications.  

 

Locally, Foothills Forage and Grazing Association (FFGA) is the only group cited that farmers 

and ranchers work with16, and regionally the Alberta Beef Cattle Research Council (ABCRC), 

FFGA, and Chinook Applied Research were the cited. The two international groups cited are the 

Savory Institute and Stockman’s Grass Farmer. Generally, the cited groups are grounded in 

conservation, regenerative and agroecological principles, with the exception being ABCRC, as 

they are more based in conventional and industrial cattle practices.  

 

Farmer-to-Social Group 

Social groups were a less frequent relationship, and most respondents discussed their social 

media presence when discussing social groups.  

 

Farmer-to-Post Secondary Institutions  

Relationships with post-secondary institutions are infrequently cited (less than 20% across all 

scales), and if at all, this is generally based on collaborating or participating in various research 

initiatives. The institutes cited are the University of Calgary, University of Alberta, University of 

Lethbridge, and Olds College. One respondents’ relationship with Olds College is based 

primarily on providing farm tours to their students, and even hiring one student.  

 

Farmer-to-Other 

The “Other” relations option was infrequently selected by respondents; however, several 

relations were identified that play an important role in the current agricultural system, and ones 

that may play a key role in supporting effective responses to change. These groups include: 

 
16 This is not surprising as Foothills, Forage and Grazing played a key role in survey distribution. 
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- Insurance providers (Local and Regional); 

- Grower commissions (Regional, Government Association); 

- Canadian Livestock Records Corporation (National, Government Association); 

- Potato processors (International); and 

o This reflects the commonly cited lack of local and regional processing capacity 

- Soil labs (International) 

o This reflects a potential lack of soil labs nearby that can provide assessment and support 

for monitoring activities 

 

Farming Cooperatives 

Farming cooperatives are often cited as being critical in maintaining and promoting sustainable 

and resilient agricultural communities (Hammond et al., 2013; Maleksaeidi & Karami, 2013). 

Our respondents are generally positive about them and believe that they provide enhanced 

financial means for farmers and ranchers to be more successful.  

 

Farming cooperatives already play a role in 67% of the respondents’ operations, and 87% of the 

respondents believe they are important. Livestock and crop producers are split on this response 

with 50% of both groups stating that cooperatives are an important part of their operations. 

Meanwhile, most mixed producers state that farming cooperatives also play an important role in 

their operations (87%).  

 

Some of the cooperatives that respondents are involved in include direct-to-consumer marketing, 

community supported agriculture, fuel and input purchasing, marketing, and a breeding 

cooperative. Two specific cooperatives mentioned are YYC Growers & Distributors, a large CSA 

operating in Calgary, and United Farmers of Alberta, a large-scale cooperative focused on input 

sourcing. The two primary functions that cooperatives play within their operations are, (1) 

sourcing inputs and supplies at more reasonable prices; and (2) improving marketability and 

market access.  

 

Moving into the future, 86% of respondents feel that cooperatives should play an increasingly 

important role in SAB agriculture. More specifically, 76% of participants believe cooperatives 
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focused on agricultural supplies and inputs are important, 50% believe that marketing 

cooperatives are important, and 45% believe credit cooperatives for capital and operational 

expenses are also important. 

 

Those with negative perceptions, no experience or no interest in cooperatives, are generally 

outliers; for example, one outlier respondent calls cooperatives socialist and hinderances to 

personal advancement, while another livestock producer expressed concerns about cooperative 

efficacy in their operation, except for direct-to-market sales. An orchard operator had no 

exposure to cooperatives at all, and this lack of exposure may be due to the fact that the 

orchardist is still a unique or niche producer type in this region (Alberta Agriculture, Forestry 

and Rural Economic Development, 2020).  

 

Farmer and Rancher Experiences of Change and their Responses Activity Model 

Understanding past and ongoing experiences of change, along with their associated responses or 

lack of response provides context for what pathways to consider moving forward. From the 

survey data we can identify what respondents have already considered to be an effective or 

ineffective response to change, as well as identify some of the adaptive pathways forward that 

they may not have even considered as a thought problem or may have used in practice to an 

advantage or disadvantage. See Appendix 5 for summary of experiences of change and 

subsequent responses. 

 

Drought, changing precipitation patterns, wildlife pressures, and market and policy changes are 

often commonly cited conditions that require familiar or new and innovative responses to 

changes. The on the ground ways that such changes are experienced varies and so too do the 

subsequent responses., Still, some similarities have emerged from the surveys. Challenges and 

changes are often discussed in loosely formulated system thinking terms by both farmers and 

ranchers, especially when acknowledging the cumulative effects of ecological and climatic 

challenges, although a system perspective does not appear when they are discussing social, 

cultural, or behavioral responses to change. Generally, the participant responses are discussed as 

isolated events or as responses that are independent of other solutions, with there being little to 
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no mention of multi-layered or nuanced responses, with the exception being the farmers who are 

adopting more than one new on-farm practice in season or across the seasons.  

 

The changes noted in the surveys are primarily external in nature coming from shifting climate 

and weather patterns, increased wildlife pressures, changing market and supply chain landscapes, 

and provincial or federal policy (Figure 3-6). One participant cited ageing as a change they are 

experiencing, which is the only internal change participants cited. While this is only cited by one 

respondent, it is evidently an item of concern for not only SAB but many agricultural 

communities (Alberta Agriculture and Rural Development, 2011; Alberta Agriculture, Forestry 

and Rural Economic Development, 2020; Canada, 2018). The one respondent who cited ageing, 

said their response was to downsize their operations, which may pose concerns for long-term 

viability of family and intergenerational farms. 

 

Generally, changes or problems defined as “climate and environment” are met with the response 

of on-farm practice change, with little to no mention of other responses. While problems that 

could be defined as “business and financial” or as “regulatory and political,” are expressed only 

as vaguely defined responses to change, with market changes only being addressed by product 

changing the type of crop or livestock in production and government challenges being addressed 

with complaints and voicing of opinions. 
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Figure 3-6 – Farmers and ranchers experiences of change and their responses to those changes. 

Teal arrows indicate on-farm responses. Yellow arrows indicate advocacy responses. Black 

arrows indicate business-based responses. 

 
 

Drought, changing precipitation patterns and wildlife pressures are often met with on-farm 

practices that can be associated with what are considered to be common drought management 

best practices, and agroecological and regenerative agricultural practices including increased 

irrigation, crop rotations, cover cropping, zero till, minimal till, drought resistant crop selections, 



 118 

intensive grazing, reduced stocking rates, more livestock watering locations, rationing animal 

feed more carefully, soil moisture monitoring, shelter belts, eco-buffers, and general practices 

that reduce consumption and conserve water (Barrios et al., 2020; Hodbod & Eakin, 2015). One 

respondent rests or fallows their private grazing leases during drought conditions and will use 

their access to public lands instead. Deer, snow and electric fencing are cited as good 

management possibilities for wildlife pressures. 

 

Market changes are commonly cited too, particularly by crop and mixed producers. Responses to 

change are generally limited to changes in crop selection and selecting high value/high risk crops 

to ensure the best profit margins. For example, a farmer’s response to tariffs placed on lentils by 

India: “In response to the India tariffs lentils were removed from rotation for 3 years until prices 

recovered in 2021.” One respondent provided a specific example of how the lack of diversified 

markets impacted them in the past. “The BSE17 crisis from a number of years ago meant many of 

us had major capital tied up in product we could no longer sell. Major hit for many of us, selling 

locally or carrying over at a cost. It would help if we could get some more diversity in markets 

for our beef, not be so dependent on the U.S.” The responses beyond the approach of changing 

what was produced was limited, with one farmer stating that market changes such as decreasing 

beef prices are inevitable and a reality.  

 

Experiences of policy and regulatory changes are mixed, and the responses to these changes are 

vague, unclear, and uncertain. For the most part, cited government changes are also general and 

vague, but the sentiment is consistently associated with government policy that increases costs 

and bureaucratic regulation for the farmers. 

 

Some of the only concrete examples of responding to policy change are associated with the 

carbon tax. One farmer installed solar panels to reduce energy costs in response to the carbon 

tax, while another reduced irrigation and sacrificed yields to reduce costs. Other responses to 

general change came from two farmers taking a government advocacy approach by getting vocal, 

 
17 This is referring to the Mad Cow Disease crisis where Canadian product was prohibited from many markets due 
to some animals testing positive for the disease in 2003. 
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engaging with both media and government, or “I got mouthy over the years. The squeaky wheel 

gets the grease.” 

 

This lack of specificity in responses regarding policy and regulation may attributed to the 

common sentiment expressed by multiple farmers and ranchers that responding effectively to 

these direct, indirect and cumulative changes is borderline impossible. This sense of 

impossibility regarding general policy and regulations is further highlighted when discussing 

future uncertainties and concerns as one respondent states that they “…have no way of mitigating 

this risk” and another saying, “We have more ability to adapt to changing weather than 

permanent costs added to our operation through government regulations.”  

 

The few individuals that did not respond at all to the changes said that adapting or changing was 

a waste of time because year over year was different and that agriculture is always experiencing 

change. On one hand, some expressed a sense of hopelessness, while other expressed it simply as 

an inevitability. 

 

Generally, the farmers and rancher’s responses to change can be organized into three prime areas 

(Figure 3-6): 

1- On-farm practical solutions 

a. The most cited response type to change amongst respondents. 

b. Often related to agroecology and regenerative agricultural principles. 

c. Cited as a response to climate and environment, regulatory and political or 

business and financial changes. 

2- Business management decisions 

a. The second most cited response type to change amongst respondents, but much 

less than on-farm practical solutions.  

b. Related to regulatory and political changes or business and financial changes. 

c. Commonly associated with labor, supply chain management and marketing. 

3- Outreach and engagement 

a. Very infrequently cited. 

b. Primarily related to regulatory and political changes. 
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c. Based on advocating to government and news agencies. 

 

One of the key items that is not included in farmer and rancher responses to change is collective 

action or collaboration with others. Despite strong informal relationships among farmers and 

ranchers there is no indication from any of respondents that their responses to change involved 

more than just their individual efforts. This is an important pathway to consider moving forward 

as effective collaboration both locally and across scales, and with diverse voices and perspectives 

is critical for sustainable agricultural transitions as has been proven in other areas in the past and 

may well serve the SAB agricultural community in the future (Barrios et al., 2020; Hodbod & 

Eakin, 2015; Wezel et al., 2020). 

 

COVID-19 and Pandemic Specific Responses 

Given the timing of our survey circulation it comes as no surprise that COVID-19 is a commonly 

cited impact resulting from a totally unanticipated problem. The idea of change is commonly 

associated with labor shortages, labor management challenges, supply chain issues, and market 

access issues. Labor management challenges were likely associated with the inability for 

gatherings indoors due to government health mandates. Surprisingly, there was very limited 

concern related to farmer or family.  

 

Labor shortages are associated with worker illness, foreign labor access, and a lack of interest for 

people to work on farms. Responses to these changes and challenges were limited but included 

increased mechanization and hiring expensive local labor to fill in for foreign workers.  

 

Respondents typically associated supply chain issues with government COVID-19 policies. 

These changes had few documented responses outside of respondents adapting their purchasing 

and planning practices to allow for more lead time, ensuring they had a stronger reserve of 

supplies on their shelves, or reducing the number of projects that could be completed on-farm.  

 

Abattoir capacity was reduced further in the pandemic due to facility disruptions with outbreaks 

and changing operational practices. For example, there were significant COVID outbreaks at the 

High River Cargill and Brooks JBS meat processing facilities, which resulted in shutdowns and 
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decreased capacity. These two facilities account for approximately 70% of Canada’s federally 

inspected meat processing capacity (Spencer, 2021). One farmer response to this was to begin 

booking abattoir spaces way in advance, long before an animal or animals have been selected for 

slaughter. Given the already limited processing facilities, particularly federally inspected 

facilities, this posed significant impacts to livestock producers ability to get their products into 

the export market (Agriculture and Agri-Food Canada, 2022; J. Carlberg, 2020; Government of 

Alberta, 2023b; Spencer, 2021). 

 

Changes in market accessibility were also impacted due to downstream changes in terms of how 

consumers were obtaining and accessing products. Large institutions and restaurants were no 

longer viable options, due to these spaces being closed, so livestock and mixed producers 

adjusted their marketing, processing, and packaging procedures to meet direct-to-consumer 

markets. Shifting to direct-to-consumer marketing has a few advantages for farmers and ranchers 

including higher profit margins, more opportunity to build relationships with customers, 

increased flexibility in market access and selection, and diversifying revenue streams (Deller et 

al., 2017). This forced transition comes with challenges too, including increased marketing 

responsibilities, infrastructure and logistics, seasonal variability, and overall financial risks to the 

farm (Edwards-Jones et al., 2008).  

 

While COVID-19 may not be a “normal” change to plan for, it demonstrated the vulnerability 

and fragility of existing agricultural, food and farm systems (Altieri & Nicholls, 2020; Rivera-

Ferre et al., 2021). With respondents having limited options to respond to changes of this 

magnitude, it further demonstrates the need for agroecological transitions that are diversified, 

with improved capacity for local and regional distribution (Altieri & Nicholls, 2020; Barrios et 

al., 2020). 

 

Farmer and Ranchers Motivators, and Perceived Supports and Barriers for Responding to 

Change 

Factors that help or hinder effective responses to change vary based on place-based social-

ecological conditions; this means that, universal indicators driven by agencies and other top-

down political bodies are for the most part ineffective. SES and the resilience literature present 
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areas to consider, with management, and institutional dimensions such as policy and governance 

being common (Folke, 2016; Folke et al., 2002; Walker & Salt, 2006).  

 

Generally, literature indicates common social-ecological processes that support effective 

responses to change are considered to be the engagement of diverse stakeholders, collaboration 

across institutional levels, social networks, social learning and a sense of communal 

responsibility (Engle, 2011; Ostrom & Cox, 2010; Walker & Salt, 2006). Additionally, enhancing 

the ability to respond to change in any system, includes developing an understanding of 

historical climate and climate projections, socio-economic conditions and projections, cultural 

and political contexts, access to resources including financial, social, human, and natural capital, 

and desire or willingness of a group to change and collaborate (Brooks & Adger, 2005). 

 

Barriers to design of effective responses to change are often associated with institutional, social, 

informational, financial, cognitive, technological, and natural capital factors (Agrawala et al., 

2007; Biesbroek et al., 2013). Inability to coordinate and collaborate between key actors, within 

the same level, and across levels is one of the most common barriers (Juhola & Westerhoff, 

2011).  

 

While these commonly cited factors and processes are driving factors in responding to change, it 

is individuals and community experiences and perceptions of their social-ecological context that 

will inform their response. Regardless of what the drivers or changes may be occurring internally 

or externally on a social-ecological system the individual farmers and ranchers will act and 

respond according to their own experience and understanding of the circumstances (Brooks & 

Adger, 2005; Loring et al., 2016).  

 

Approximately 70% of survey respondents feel there is a need for change in agricultural 

practices in SAB to support long-term productivity in response to diminishing water resources. 

To understand how to support changes in agriculture we asked respondents what would motivate 

them to change their practices, and what their perceived supports and barriers are for responding 

to change. 
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Motivators for Responding to Change 

Economic benefits such as improved financial outcomes for farmers are the most cited 

motivators for changing practices, with evidence of improved productivity by others in the 

region, and fear of future losses being the second and third most, respectively. Not surprisingly, 

institutional incentives, such as policy and programming tools are cited the least (Figure 3-7). 

For some of the respondents, they feel they have already done everything they can to conserve 

water, and that any further implementation needs a clear economic incentive, such as increased 

cash flow, reduced costs, or reduction in their on-farm labor needs.  

 

The economic benefits that respondents cited as being motivators were related to carbon 

sequestration and credit programs in agriculture. For example, “Producers that are keeping 

grasslands intact should be compensated for carbon sequestration” and “Make carbon 

sequestration in the soil a cash reward”. While these are economic incentives with positive 

social and natural outcomes, they are closely related to institutional incentives.  

 

Figure 3-7 – Motivation to Change Practices (n=36) 

 
Context provided for the fear of future losses are general statements about drought and lack of 

moisture, with some respondents stating they would plan for altered crop selections, the 
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exploration of new technologies, implement rationing, and increased irrigation and water storage. 

Two respondents expressed two unique but important statements: 

(1) “The loss of productivity as producers continue to monoculture farm and rely entirely on 

chemical inputs.” 

(2) “Why is a city like Calgary removing farmland on a daily basis? Where is the outcry and 

protests for this? Climate change….? NIMBY – only elsewhere. Hypocritical statements.” 

 

These sentiments relate to common SES and agroecological perspectives that intelligently show 

that further perpetuation of current industrial agriculture models through enhanced technological 

and chemical approaches to treat and mask symptoms of ecological degradation, will only create 

more and increased problems in the future. Second, that challenges in agriculture, food and farm 

systems go beyond the agriculture industry, and need to consider water use holistically, exploring 

the complex and cross-sectoral nature of resource allocations (Barrios et al., 2020; Schipanski et 

al., 2016). 

 

Respondents provide little context regarding improved production by neighbors and others in the 

region, which is perhaps not surprising given that one respondent said they already learn from 

neighbors, and farmer-to-farmer relationships are already documented earlier in the survey as a 

key source of knowledge. More specific examples are provided by two participants, where they 

highlighted the importance of research and local anecdotes for their practices, as well as the 

benefit of regional test farms of relevant size to inform practice. 

 

While institutional incentives were selected least amongst participants, and little context was 

provided for those responses, context provided in the “Other” option as well as in the economic 

benefits section are closely aligned with institutional incentives. For example, in “Other”: 

• “We already adapt, but it is expensive. If we were compensated for carbon sequestration 

efforts, for watershed management, for providing ecological services that would be 

amazing. Our partnership with programs like ALUS and the county covers 11+ acres of 

our farm and gets us a whopping $80.64/year in payments on an investment of nearly 

$35,000.” 
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• “Grants and relief for regenerative farming practices with long term benefits eg tree 

planting for shelter belts, windbreak, shade … sustainable water / rainwater harvesting 

… livestock shelters and windbreak/shade structures … solar power that can generate 

income or 100% relief on utility cost.” 

Grants, bursaries and other programs are aligned with institutional initiatives and incentives, and 

the sentiments demonstrate existing programs are not adequately valuing the ecosystem services 

of healthy agricultural land, nor are they adequately compensating farmers and ranchers. 

Inadequate programming and supports put the onus on farmer and rancher beliefs and values to 

promote sustainability, water conservation and land stewardship, which certainly is a driver for 

many, but not all, and we need to ask the question, why should it all fall onto them? Particularly 

when just and sustainable agricultural transitions require consumer and government support as 

well (Barrios et al., 2020; Duru & Therond, 2015).  

 

Barriers to Responding to Change 

Limited financial capacity for individual farms is the most cited barrier for responding to change 

(62%), with between 32 and 38% of respondents citing limited funding for rural municipalities, 

lack of institutional supports for things like drought infrastructure, policy and regulations that 

make the adoption of alternative or innovative practices restrictive or impossible, and market 

volatility as being significant barriers for responding to change. Limited information and 

awareness of climate projections, education and learning opportunities are too limited, and 

“Other” are cited at 16, 10, and 24%, respectively (Figure 3-8).  

 

One concerning sentiment expressed by several respondents is the sense of hopelessness about 

responding to change. Some respondents state that they could do nothing, they have no control 

over the weather, there are no new options, or that they have already done all they can. 

 

Financial barriers at both the individual and regional level are not surprising as this is a common 

sentiment in farming communities, with respondents citing that they do not have the financial 

capital to change, or are already over reliant on insurance programs; small farms are becoming 

increasingly unviable due to competition from large-scale production systems, and that their 

communities do not receive enough funding from provincial or federal sources, or through local 
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tax revenues (Blay-Palmer et al., 2020; Williams et al., 2021). These financial constraints are 

further described in the context of the need for sustainable commodity pricing and other parts of 

society support cost of change.  

 

Figure 3-8 – Perceived barriers for responding to change (n=37). 

 
The information provided for perceived regulatory and policy barriers, is not only about policies 

that are restrictive and costly for producer, but often is about policy and programming that are 

ineffective or do not exist. One survey respondent cited a lack of support for agricultural 

diversification, while another cited Insufficient grassland protection, “How about not farming 

lands that are recognized as semi-arid and leaving them as grasslands or tame pasture for 

livestock production.” Furthermore, some respondents cited that the provincial government has 

diminished the efficacy of federal funding through ineffective and inefficient programs and 

delivery. Similarly, one respondent highlighted the lack of effective disaster responses for large-
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scale droughts, particularly with the loss of the Prairie Farm Rehabilitation Administration 

(PFRA). The PFRA historically played a role in supporting agriculture communities through 

drought (Hurlbert, 2016). For these farmers and ranchers, a lack of policy and programming is 

clearly just as much of a barrier any polices that are in place.  

 

While market volatility and uncertainty were often cited, the context provided is more linked to 

the broad systemic issues in the agriculture, food, and farm system. First, concerns around 

multinational power levels that are propped up by governance and policy, where these 

multinational agribusiness companies hold immense power over farmers, and they convince or 

“lull farmers into thinking that all is fine and there is no need to change practices, just buy more 

chemical”. The other sentiment was that food cost does not reflect production costs, and that if 

change is wanted, costs need to be shared evenly.  

 

For those respondents who do not perceive the need to change it was for a number of reasons, 

including letting the market decide how these things should play out, a general belief that there is 

no need or no belief that water is an issue, no interest in change, their water access has 

redundancies so they feel secure, weather is cyclical, and the unfavorable conditions will not 

persist, or religious sentiments such as “Since weather patterns are from God and we cannot 

control them, we just take what God gives us and pray for better weather next year.” 

 

Supports for Responding to Change 

Respondents did not highlight any specific area for supports over any other options (Figure 3-9). 

Culture of innovation, a strong sense of community, funding opportunities exist to support 

practice change, and education and learning opportunities exist that can inform change were all 

selected by approximately 50% of respondents. Supportive politics and an awareness amongst 

community to adapt were selected by 36% and 33%.  
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Figure 3-9 – Perceived supports for responding to change (n=33). 

 
Respondents perceive a strong culture of innovation among farmers and ranchers as they 

consistently explore operational and profit improvements. One respondent further highlights that 

they would be happy to change, but they cannot afford it. 

 

All the additional context provided for a strong sense of community, emphasize the importance 

of farmer-to-farmer knowledge sharing, with one livestock producer going further to saying that 

their neighbors are an extension of their family. This strong sense of community, peer groups, 

producer groups and municipality-led initiatives are crucial ways to bring farmers and ranchers 

together and support sustainable agricultural transitions (Barrios et al., 2020). 

 

While roughly 1/3 of respondents selected politics and regulations exist that support responses to 

change, based on the context provided by respondents, they generally believe that government 

support is important, but it is non-existent, for example, “There’s no real interest in investment in 
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rural Alberta. It’s lip service.” Furthermore, there were two respondents that expressed concerns 

about government supports being enforcements rather than supports. For example, “”Support” 

or “enforce”? It’s a fine line, and it is better to work together rather than be told we have to do 

something. There has been little constructive government engagement with the agriculture 

community on climate change and water use to date.” Generally, respondents often state that 

collaboration and cooperation with government is important as a support for responding to 

change, but that currently there is too much top-down decision-making with insufficient 

engagement with farm and ranch communities. 

 

Respondents do not identify specific supportive programming or policy issues. Two crop 

producers stated that there are some minimal funding opportunities, a livestock producer 

expressed that historically there were good programs, but they are gone or are now difficult to 

access, and a mixed producer said there were some good federal programs, but that the 

provincial government has impacted their efficacy through inaction, the wrong action, or general 

incompetency. 

  

The Importance of education was highlighted In a few ways with farmers noting that educational 

resources do exist and are relatively accessible, with extension, applied research, workshops and 

conferences being a few examples. One farmer suggested that integrating regional test farms 

would be a very useful educational tool for farmers and ranchers as they would be able to see the 

results.  Two key educational issues were raised, (1) “…those who need it the most aren’t the 

ones seeking out the opportunities”; and (2) “Farmers need to educate city people on why they 

do what they do.... farmers don’t want to spray... but we wouldn’t have a farm left if they didn’t... 

I can only get away with not because I direct market everything”. These disconnects are crucial 

to understand and rectify, as more effective outreach and engagement in teaching both farmers 

and consumers is key for sustainable and resilient agriculture (Barrios et al., 2020; Hodbod & 

Eakin, 2015). 
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Figure 3-10 – Farmer and rancher perceived motivators, barriers and supports for responding to 

change. Green lines indicate specific ideas that address motivators, barriers and/or supports. 

 
Across the different barriers, supports and motivators that respondents discussed, the only 

dimension amongst respondents that is identified significantly more than others, is individual 

financial barriers. The variability amongst other dimensions is noticeably higher (Figure 3-6, 3-7, 

3-8, 3-9, 3-10). The response variability amongst respondents demonstrates the notion that 

individuals may work and live within the same social-ecological context, but they perceive and 

experience them differently (Berkes et al., 2008; Brinkman et al., 2016; Gray et al., 2015).   
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What is a support for some, may not be for others, and it may even be considered a barrier. This 

is particularly clear when comparing the barrier and support responses related to funding, with 

some respondents saying funding exists to support responding to change, while others state that 

there is insufficient funding for responding to change. While the SESs that these individuals live 

and work in are geographically similar, the way they experience it is different, and it is a function 

of the cumulative effects of their social relationships, individual beliefs, operation types, specific 

place-based environmental conditions, and their financial capacity, amongst other variables, both 

internal and external (Castro et al., 2018; Cockburn et al., 2018; de Vos et al., 2019).  

 

Regardless, of the high degree of variability in responses, some of the ideas and suggestions 

presented in the surveys demonstrate a few key perspectives for moving forward. The first is that 

there appears to be a general willingness, interest, and desire to change. Second, financial 

dimensions are a central theme in motivators, supports, and barriers for responding to change.  

Lastly, even though institutional incentives are selected infrequently as a motivator, the context 

provided for institutional incentives, and others demonstrate that many participants see 

institutional incentives as being an important approach in the context of dismantling barriers and 

improving existing supports (Figure 3-8).  

 

Confirming the Models – Identifying the Connects and Disconnects between Local 

Perceptions, Government Agencies, Scientific Reports, and Literature 

Given that one of the most cited challenges in developing effective responses to change is an 

inability for effective collaboration between and among key stakeholders at the same scale and 

across social and institutional scales  it is important to identify discrepancies among local 

perspectives, government agencies, scientific reports and literature on the critical challenges, 

barriers and supports to responding to change is critical in developing pathways forward (Juhola 

& Westerhoff, 2011).  Identifying discrepancies can prove useful in rectifying disconnects among 

stakeholders and for supporting more useful engagement and collaboration (Wezel et al., 2020). 

By identifying the discrepancies in perspectives, it provides useful communication and planning 

pathways for collaborators within the social-ecological system. 
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Below we compare recurring challenges, changes, barriers and supports that respondent’s cited 

from their own experience with research, government policy documents, climate and 

environment and market analysis reports to better understand how and if individuals are 

experiencing SESs in a way that reflects what is explicitly stated or assumed to be fact in these 

reports. See Appendix 3 for a list of secondary sources reviewed. 

 

Table 3-3- Comparing Local Perspectives and Experiences to Government and Scientific Reports 

and Observations 

Farmer and 

Rancher 

Perspective 

Government, Research and/or Scientific 

Perspective/Observation 

Confirm or 

Complicated Local 

Perspectives? 

Increased 

precipitation 

variability and 

extreme 

weather  

- Overall precipitation has increased overtime; warming 

temperatures have resulted in significantly less snow. 

- Overall temperatures have increased, with an increase 

in number of days above 30 degrees. 

- Decreases in winter precipitation, while other seasons 

have increased. 

- No observable increasing trends in extreme 

precipitation events, however notable data gaps are 

acknowledged. 

Sources: (Bush & Lemmen, 2019; IPCC, 2014) 

Confirms concerns 

about increasing 

variability, however,  it 

indicates an overall 

increase in 

precipitation.  

  

Diminishing 

water 

resources 

- No observable decreasing trends in stream and river 

flow gauges in the region. 

- No observable increasing trends in drought conditions, 

with droughts in prairies continuing to be variable with 

year-to-year events, and multi-year events.  

- Overall, water resource changes are still interannual 

variability with no long-term trends. 

Sources: (Bush & Lemmen, 2019) 

While the secondary 

sources do not 

demonstrate 

diminishing water 

resources, they do 

demonstrate the 

variable and uncertain 

conditions farmers and 

ranchers experience.  

Rising cost of 

operations 

- Provincially operating costs in 2020 were up 10.7% 

over the 5-year average. 

While the narrative 

from the government 
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Farmer and 

Rancher 

Perspective 

Government, Research and/or Scientific 

Perspective/Observation 

Confirm or 

Complicated Local 

Perspectives? 

- Farm operating expenses have increased consistently 

from 1989 to present day. 

o All feed costs have significantly risen in the last 5 

years and continue upwards trends (Jan 2018-2023). 

o All fertilizer, chemical and drugs have significantly 

risen in the last 5 years and continue upwards trends. 

(Jan 2018-2023). 

o Fuel and energy have significantly risen in the last 5 

years and continue upwards trends. (Jan 2018-2023). 

o Fuel and energy have significantly risen in the last 5 

years and continue upwards trends. (Jan 2018-2023). 

- Net income and revenues have not increased at the 

same rates as costs and are more volatile. 

- Farm debt continues to rise year over year. 

- Government report narrative puts a positive light on the 

performance of the agricultural industry. While net 

income is increasing the number of farms is decreasing, 

and farm size is increasing. 

o  Net performance is good, but this is dominated by 

the large-scale industrial farms. What about the 

smaller family farms. 

Sources: (Alberta Agriculture and Forestry Economics and 

Competitiveness Branch, 2017; Alberta Agriculture, 

Forestry and Rural Economic Development, 2020; 

Government of Alberta, 2023a) 

reports spins a positive 

story on the growing 

agricultural industry, 

and large-scale farms 

might be experiencing 

this positive economic 

growth. However, the 

data shows an industry 

where revenues and 

income are not 

keeping up with rising 

costs and debt.   

 

 

 

Carbon tax 

increasing 

costs and 

- Analysis of carbon tax effects on the BC agricultural 

industry demonstrated direct increases in costs-to-

receipts ratios18.  

Directly aligns with 

farmers saying the 

carbon tax has 

 
18 Assessments of implications in Alberta have not been completed. I used BC findings as carbon tax has been in 
place there for much longer than Alberta. 



 134 

Farmer and 

Rancher 

Perspective 

Government, Research and/or Scientific 

Perspective/Observation 

Confirm or 

Complicated Local 

Perspectives? 

insufficient 

carbon credit 

programming 

 

o Higher feed costs, labour costs, interest costs, and 

depreciation costs.  

- Conservation cropping protocols provided nominal 

credits for no-till and minimum till practices to increase 

soil carbon, however, this program ceased in April 

2021. 

- Feedlot and beef genetics programs are designed to 

incentivize feedlot operations to improve their GHG 

emissions and give credits. 

- Quantification Protocol for Agricultural Nitrous Oxide 

Emission reductions program provides a means to 

follow a 4R program for nitrogen use (Right source, 

Right Rate, Right time, and Right place). The 

documentation and reporting requirements for this 

program are significant. Public data on uptake of 

program is limited, but it is believed to be low. 

Sources: (Lokuge & Anders, 2022; Olale et al., 2019; Van 

Wyngaarden, 2022) 

increased their costs, 

and that there are 

insufficient carbon 

credit programs for 

them to access. 

Insufficient 

government 

programming 

to support 

practice 

change  

- Canadian Agricultural Partnership Programs 

o Water Program funds 25% of projects in two 

streams:  

▪ Building new on-farm irrigation system 

▪ Accessing new on-farm water supplies such 

as wells. 

o Agriculture and Food Sustainability Assurance 

Initiatives Program is funding for industry, research, 

or commodity groups to develop assurances, 

certifications and BMPs. 

o Efficient Grain Handling Program is funding for 

energy efficiency technology. 

Demonstrates that the 

existing programming 

available to farmers 

and ranchers does not 

serve to incentivize 

practice change or 

diversification of 

agricultural systems, 

with existing programs 

serving as additions 

and/or extensions of 

current systems.  
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Farmer and 

Rancher 

Perspective 

Government, Research and/or Scientific 

Perspective/Observation 

Confirm or 

Complicated Local 

Perspectives? 

o Emerging Opportunities is funding for large-scale 

value add processing and marketing. 

o Farm Technology promotes adoption of innovative 

technology that minimizes waste and optimizes farm 

efficiency and supports producers in securing 

business assets. 

o Market Assurance is funding to upgrade and 

enhance operations to ensure they meet market 

requirements. 

o On-farm Value Added Program is funding for on-

farm value add processing. 

o Value-added Program is strictly funding for large 

scale processors. 

o Youth Agriculture Education Program 

- Upcoming On-Farm Climate Action Fund through 

Results Driven Agriculture Research. Federally funded 

program delivered in Alberta by RDAR. 

o Improving nitrogen management 

o Increasing adoption of cover cropping 

o Expanding adoption of rotational grazing 

Sources: (CAP Alberta, 2023; RDAR, 2023) 

Upcoming 

programming through 

the On-Farm Climate 

Action Fund may 

change this to some 

degree. 

Insufficient 

water 

allocations and 

licenses for 

farmers and 

ranchers 

- Current system of First in time, first in right serves 

senior license holders best in times of water shortages. 

- No new water allocations available in Bow, Oldman 

and South Saskatchewan River Basin as maximum 

levels have been reached.  

Sources: (Alberta Environment and Parks, 2019; Alberta 

Government, 2018; Alberta, 2003, 2008; Government of 

Alberta, n.d.) 

This confirms that 

access to new water 

sources is very limited.  
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Farmer and 

Rancher 

Perspective 

Government, Research and/or Scientific 

Perspective/Observation 

Confirm or 

Complicated Local 

Perspectives? 

Restrictive 

Interprovincial 

Trade Policies 

- Numerous existing interprovincial trade barriers that are 

prohibitive, technical, and regulatory: 

o Prohibitive barriers of various products moving 

across borders such as alcohol and tobacco. 

o Discrepancies in trucking regulations for animals. 

o Inconsistent regulation for provincial and federal 

meat-processing facilities. 

Sources: (J. G. Carlberg, 2021) 

This confirms that 

there are a variety of 

barriers and 

restrictions that limit 

market access across 

provincial borders for 

certain products.  

 

 

Generally, the perspectives and perceptions presented by farmers and ranchers in the survey align 

with what is being cited in policy, programming, research, and scientific articles. While the 

nuances and narrative vary, this is to be expected given the different objectives, perspectives, and 

scale of interest from these sources always differs.   

 

The perspectives and findings presented in secondary sources on climate, extreme weather, and 

water resource scarcity, do not completely align with farmer and rancher perspectives and 

opinions, but they did not contradict them either. Alignment of perspectives between farmer and 

rancher experiences with research, policy, environmental and climate reports was similarly 

observed in a ethnographic study of chili farmers across the United States and Mexico (Friese et 

al., 2011). It is with the understanding of general alignment in perceptions of farmers and 

ranchers, the scientific community, and the institutions within these social-ecological systems 

that perhaps the main challenge in developing effective responses to change is not due to 

opposing perspectives, but is rather than from failure to effectively communicate, cooperate and 

collaborate (Brooks & Adger, 2005). 

 

While the overall trends of increasing extreme weather events or diminishing water resources are 

not presented in the weather, climate and environment reports, these reports do demonstrate the 

extensive variability and uncertainty that interannual precipitation has historically laid on 

farmers and ranchers, and additionally, it has demonstrated a shift in the seasonal timing of 
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precipitation, with decreases in winter snowfall, but increases in spring and summer rains. This 

shift has significant implications for farmers and ranchers ability to manage and store water 

(Bush & Lemmen, 2019).  

 

While farmer and rancher perspectives may differ slightly from the climate and weather reports, 

especially with respect to water resources, their perspectives and concerns regarding water 

allocations and licenses do not. The current First in time, first in right water allocation system 

provides senior license holders more power and security in the event of shocks or disruptions 

associated with development or drought (Alberta Environment and Parks, 2019; Alberta, 2008). 

These issues are only further amplified by the fact that allocations and licenses for water are no 

longer being provided across much of SAB as the water resources are maxed out, with a 

moratorium on new license in the South Saskatchewan River Basin as of 2008 (Alberta 

Environment and Parks, 2019; Alberta Government, 2018).   

 

Provincial economic reports and the underlying data confirm farmer and rancher perceptions 

about rising operational costs and diminishing profits; overall operational cost are demonstrably 

rising, with input costs rising steadily since 1989, farm debt is also rising and for a  variety of 

reasons, yet revenues are not increasing at the same rate and are significantly more volatile than 

are rising costs (Alberta Agriculture and Forestry Economics and Competitiveness Branch, 2017; 

Alberta Agriculture, Forestry and Rural Economic Development, 2020; Government of Alberta, 

2023a). The main difference is that the government report presents a positive narrative about the 

economic realities of agriculture in AB. While these narratives are true with respect to growing 

overall revenues and increasing values in the export markets, the positive effects of this are being 

experienced disproportionately amongst farmers and ranchers in the province, with it likely 

being the large-scale industrial producers reaping what benefits there are, highlighting systemic 

inequities in agriculture (Alberta Agriculture and Forestry Economics and Competitiveness 

Branch, 2017; Alberta Agriculture, Forestry and Rural Economic Development, 2020; Bakx, 

2017; Government of Alberta, 2023a; Hallstrom et al., 2015).  

 

Carbon tax concerns by farmers and ranchers are confirmed by research conducted in 

neighboring regions where carbon taxes have been implemented, resulting in direct cost and 



 138 

profit impact on farmer and rancher operations (Bakx, 2017; Lokuge & Anders, 2022; Olale et 

al., 2019). And with rising costs there is a notable lack of accessible programming to offset 

carbon costs through practice change, modification, or transformation, with the few programs 

available being very specifically targeted for large-scale livestock operations, with the downside 

for these operators being costly, time consuming, and exhaustive reporting. While the program 

that was most accessible, conservation cropping, has now been eliminated by the current 

provincial government (Van Wyngaarden, 2022). 

 

The concern about a lack of effective programming from government agencies that encourages 

practice change is evident based on reviewing the available programming through the Canadian 

Agricultural Partnership (CAP). While the CAP programming offers a range of funding 

opportunities for farmers, ranchers, producer groups, researchers, extension agencies and other 

groups related to agriculture, none of the programs available directly to farmers and ranchers 

were focused on encouraging practice change, diversification, conservation, or regenerative 

agriculture. For example, the water program provided funding for expanding and upgrading 

existing irrigation systems. While technology and infrastructure advances and updates are 

important for sustainable and resilient agriculture communities, they should not be viewed as the 

only means to build resilience (CAP Alberta, 2023; Schipanski et al., 2016). Generally, the other 

programming focused on business and enterprise related aspects, such as market access and 

value-added processing development (CAP Alberta, 2023). 

 

Another confirmed farmer and rancher perspective is the concerns about interprovincial trade 

barriers. Research identified a few barriers that exist with implications for agricultural products 

moving across borders. The barriers that have been identified include: 

1- Natural – Distance and border configuration 

2- Prohibitive – provincial and territorial laws that unintentionally limit trade such as 

alcohol. 

3- Technical – Sector regulations that make trade difficult, such as variable trucking 

regulations. 

4- Regulatory and administrative – permits and licensing that is imposed on businesses 

operating in multiple jurisdictions (J. G. Carlberg, 2021; Government of Canada, 2023). 
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Comparing Cited Supports and Barriers with Literature 

The supports and barriers that exist in SAB generally align with several specific categories that 

have already been identified in literature, with participants not identifying any new areas that are 

not identified in the literature. The highlighted policy, governance and economic structures that 

are highlighted by farmer and ranchers, are not unique, with several of these attributes being 

attributed to lock-in traps of the industrial agriculture system (Allison & Hobbs, 2004; Secchi, 

2020).  

 

Table 3-4 - Comparing cited barriers and supports to common areas in literature. 

Commonly cited barrier in 

literature 

Cited 

in 

survey? 

Commonly cited supports in 

literature 

Cited 

in 

survey? 

Institutional Yes Institutional and Governance No 

Social No Management Yes 

Informational  Yes Social Networks Yes 

Cognitive Yes Social Learning Yes 

Financial Yes Communal Responsibility Yes 

Technological No Understanding climatic, socio-

economic, cultural, and political 

contexts 

No 

Natural System No Financial Capacity No 

  Natural Capacity No 

  Human Capacity No 

  Willingness to Change Yes 

 

The perceived and experienced barriers highlighted by respondents are primarily in the 

institutional and financial categories (Table 3-4). The perceived barriers emerge throughout the 

entire survey, with financial struggles and restrictive policies and regulations being some of the 

most cited challenges, while market and policy changes are some of the most experienced 

changes. Informational and cognitive barriers were less prevalent; however, some respondents 
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did state that for some individuals in the region they did not wish to change or did not perceive 

the need to change. Finally, while natural systems are often cited as barriers to change, the way 

some respondents discussed the natural system, was in the context of transforming practices to 

better reflect the natural conditions, making the case that they see the natural system as a driver 

or even a support to facilitate change (Agrawala et al., 2007; Biesbroek et al., 2013). 

 

The perceived supports highlighted by respondents align with the social areas including, social 

learning and networks and communal responsibility, a willingness to change and management 

categories (Table 3-4) (Brooks & Adger, 2005; Engle, 2011; Walker & Salt, 2006). These 

perceived supports emerge throughout the entire survey, with nature of farmer-to-farmer 

relationships being clearly articulated as a key support structure and means to share knowledge. 

A culture of innovation and a willingness to change amongst farmers and ranchers is clearly 

reflected throughout the survey as well, with many respondents identifying that they are always 

seeking better practices, and ways to run their farms sustainably. 

 

Visions for the Future 

The identified actionable items identified below are based on the activity models generated, the 

respondents’ visions for the future, policy reports, climate projections and literature on SES and 

agroecology. I choose not to identify specific pathways or make rigid suggestions, as universal 

approaches are rarely effective when responding to social-ecological change, and can often lead 

to adverse outcomes (Ostrom, 2007). Instead, I identify broad action areas or pathways forward 

that could be explored by farmers and ranchers, decision and policymakers, and the broader 

agricultural community, that will serve as both effective responses to change, and that will 

enhance the community’s ability to respond to change in the future. These suggestions are 

purposefully broad, so that they can be flexible and adaptive, reflecting the variability and place-

based dynamics of agricultural operations across SAB.  

 

Concerns Moving Forward 

Farmer and rancher concerns moving into the future are not dissimilar from their ongoing 

challenges and changes and thus can be broadly organized into the following areas: 
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1- Increasingly restrictive regulations that increase costs, where regulations are reactionary 

and without proper consultation or understanding of on-farm life. 

2- Water availability and scarcity associated with climate change and increased extreme 

weather and temperatures. 

a. The implications of current over reliance on irrigation, and the implications of a 

warmer climate on productivity in the region. 

3- Market change and uncertainty associated with lack of sustainable or stable pricing for 

their products, rising operational costs, consumer demand for cheap food, and lack of 

diversified marketing locations. 

4- Land conflicts moving forward with resource development and urban sprawl, and the 

implications those will have on human, animal and water health.  

a. Various energy-based developments were highlighted of particular concern, 

including the existing natural gas facilities, existing and proposed coal 

development, and upcoming solar farm development.  

 

While it is not framed as primary concern by participants challenges for youth to begin in 

agriculture, the retention of intergenerational family farms and the viability of farming as a 

career are common concerns of note. Sustainable and resilient agriculture, and food and farm 

systems require an effective consideration of intergenerational dynamics, as they are crucial for 

knowledge transfer, innovation and adaptation, long-term planning, and social cohesion and 

community. Emphasizing the importance of intergenerational dynamics, creates a farm and ranch 

community that promotes livelihoods and productivity of current and future generations. It is 

through intergenerational relationships that knowledge is shared between generations promoting 

safeguarding of past lessons, as well as younger generations bringing new ideas (Barrios et al., 

2020; Budowle et al., 2019; Schipanski et al., 2016). There is sentiment and attachment 

associated with multigenerational farms, however, the financial, social, and cultural realities 

make it difficult. Further there are challenges with intergenerational conflicts, and effectively 

splitting up the farms for the future generations.  

 

Of the 32 respondents with children, 28 of them expected at least one of their children to remain 

in agriculture, although there are generally mixed feelings regarding youth in agriculture and 
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farming and/or ranching as a successful lifestyle and economic choice. Many respondents 

expressed a desire for one or all their children to enter agriculture, however, there was a strong 

competing sentiment about the livelihoods for their children if they remain or enter agriculture. 

The sentiments below highlight the concerns presented: 

 

“Our kids are pretty young, but I suspect it will be a combination of working on farm and off 

farm. The financial reality is that it is becoming increasingly difficult for small family farms to 

operate profitably due to lack of social infrastructure, regulations, and a general collapse of 

rural economics (ie: no local abattoirs)”. 

 

“Many farm kids have watched their parents struggle financially, many having to work off the 

farm to make ends meet. Alcoholism, drug abuse, divorce and family violence often are the end 

result. Why would they want to torture themselves to work under similar conditions?” 

 

Planning Timelines 

The timelines respondents consider moving forward were highly variable. However, most 

respondents consider multiple time horizons when planning their operations. Planning for the 

future and building capacity for effective responses to change will require changes and 

adaptations that both consider the short-term and long-term viability of farm and ranch 

communities. 

 

Recommended Change Areas 

All respondents, feel that change is needed in SAB agricultural community to ensure long term 

viability and sustainability. There is significant interest from respondents in technological 

advances (64%), widespread adoption of regenerative agriculture practices (58%), increased 

irrigation and water storage capacity (50%), policy and regulation changes (47%), and increased 

focus on local and regional distribution (44%), with other suggestions being at 22% (Figure 3-11, 

Table 3-5).  
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Figure 3-11 - Southern Alberta changes needed in Agriculture as perceived by respondents 

(n=36). 

 
 

 

 

 

 

 



 144 

 

Table 3-5 – Respondents ideas for necessary changes moving forward in SAB agriculture. 

 
Area of Change Respondent Ideas for Change 

Technological 

Advancement 

Technological advancement recommendations include enhancing on-farm 

efficiency, improved irrigation efficiency, solar technology for farm 

profits, drought resistant crops, and product tracking technology19.  

Widespread 

Adoption of 

Agroecology 

and 

Regenerative 

Principles 

The expansion of regenerative agricultural principles was caveated by the 

importance of key working areas to ensure it can be successful, including 

(1) don’t fail to include innovations of conventional and organic 

producers; (2) exploring strategies for scalability; (3) enhanced financial 

and political support; and (4) effective communication and education 

strategies.  

Expanded 

Regional and 

Local 

Distribution 

Recommendations are related to government regulation and policy, such 

as better farm-to-table mechanisms (breakdown grocery store 

bureaucracy) and improved interprovincial trade. 

Adapting 

Policy 

Recommendations are wide ranging and include: (1) allow raw milk sales; 

(2) bans on coal mining and fracking; (3) irrigation strategies that support 

water conservation; (4) incentives for reduced irrigation and regenerative 

agriculture; (5) clear water withdrawal permits and expanding irrigation 

license when conserving water; (6) expand marketing boards; (7) carbon 

sequestration credit programs; (8) reduce meat processing bureaucracy; 

(9) water allocation trading 

 

Relevant Practices Moving Forward 

Researchers and government officials have identified adaptive practices considering climate 

change and water scarcity concerns. Generally, respondents of survey felt zero-till, feed 

stockpiling, best management practices, insurance, mixed and integrated farming operations, 

selecting drought resistant crop varieties, effective herd management20, alternative livestock 

 
19 I believe this refers to more uptake of block chain technologies.  
20 Rotational grazing, prescribed grazing, grass-based farming, management intensive grazing etc. 
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species, pest management and regenerative agriculture were relevant for SAB Large-scale 

infrastructure such as dams and earlier seeding dates, were met with more mixed perspectives, 

with approximately half of respondents saying these were not applicable or they were unaware of 

these practices. Lastly, increasing farm sizes and changing enterprise and geographic location 

were met with even more negative responses with approximately 70% of respondents viewing 

these practices as not applicable or were not sure what the practices were.  

 

Action Areas and Pathways Forward 

The wide range of ideas, approaches and recommendations demonstrates that there is no single 

solution to building a strong, sustainable, and resilient agricultural system for the future, but 

there will need to be a wide range of solutions and changes that are complementary and 

integrated, drawing on existing strengths, leveraging new opportunities, and addressing 

vulnerabilities through systems thinking. 

 

Sustainable and resilient agricultural transitions require cumulative efforts and collaboration 

from many different agents and actors at all scales and levels (Barrios et al., 2020; Schipanski et 

al., 2016). The four broad actionable areas that respondents and the broader farm and ranch 

community of SAB could explore to effectively respond to change, and to build capacity for 

future responses to change are:  

1- Mobilizing the community through grassroots movements and/or farming cooperatives. 

2- Continued exploration and adoption of on-farm regenerative practices.  

3- Exploring opportunities for cross-sector collaborations.  

4- Policy and programming reform (Figure 3-13). 

 

While these action areas are presented independently of each other, they are most effective when 

considered in an integrated fashion as it is the diversity of approaches and their cumulative 

effects that will best situate farm and ranch communities into the future (Berkes et al., 2008; 

Hodbod & Eakin, 2015; Maleksaeidi & Karami, 2013; Shelton & Eakin, 2021). These identified 

action areas are considered in the context of the desired change areas highlighted by respondents 

as being important for the future of sustainable agricultural livelihoods in SAB by providing 

general approaches to navigating the identified challenges and barriers. Further to this, these 
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change areas need to be explored in the context of three key findings that were observed amongst 

respondents: 

1- There is a general willingness, interest, and desire to change amongst farmers and 

ranchers.  

2- Financial dimensions are a central theme amongst motivators, supports and barriers for 

responding to change. 

3- While institutional incentives may not be explicitly identified as motivators amongst 

farmers and ranchers, they are frequently mentioned in the context of other areas, 

demonstrating that institutional incentives can drive change. 

 

Mobilizing the Community – Grassroots Movements and/or Farming Cooperatives 

Mobilizing the community is crucial if challenges and barriers are to be navigated, the identified 

support areas are to be leveraged, and as a means to strengthen other action areas (Figure 3-13 

and Table 3-5) (Engle, 2011; Juhola & Westerhoff, 2011; Walker & Salt, 2006). Past sustainable 

agriculture and agroecological transition success was reliant on community organization, 

whether formal or informal organization (Barrios et al., 2020; Mier y Terán Giménez Cacho et 

al., 2018).  

 

The farmer-to-farmer networks and relationships that already exist within the Southern AB 

agricultural community is a major point of strength. As demonstrated in the survey responses 

there is already a strong sense of community, knowledge sharing and social learning amongst 

farmers and ranchers. This strength lays the foundation for widespread adoption of agroecology 

and regenerative principles, expanding local and regional distribution, place-based and relevant 

technological advancement, and advocating for policy changes that can support sustainable and 

resilient agricultural communities (Blay-Palmer et al., 2020; S. Gliessman, 2018; Sinclair et al., 

2019).   

 

Despite the existing social and support networks amongst farmers and ranchers, when they speak 

about their experiences of change, and responses to that change, it is always an individual effort 

with none of the respondents speaking about a response to change in a communal or 

collaborative way. The only organizations mentioned that are linked to driving change were 
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grazing associations in SAB, and international agroecology/regenerative agriculture groups. 

Further to these survey responses, online searches could not identify any community-led 

agricultural initiatives or organizations related to agricultural transitions or sustainable 

agriculture. 

 

Community-led organizations, initiatives or efforts are effective in mobilizing the broader 

community for a number of reasons including but not limited to, (1) the goal of the organization 

or initiative is defined and led by community members making it culturally and socially relevant; 

(2) horizontal learning or farmer-to-farmer learning is a foundation of agroecological transitions; 

and (3) they are well situated to inform the development of place-based practices and 

technologies (Barrios et al., 2020; Carlisle, 2014; Dalgaard et al., 2003).  

 

Mobilizing the community can and should take many different shapes and forms to build 

sustainable and resilient agricultural communities. There is no universal approach that can create 

a sustainable effort, and each community needs to consider what works best for them, and the 

goals they are aiming to achieve (Barrios et al., 2020; Loring et al., 2016; Ostrom & Cox, 2010).  

 

Mobilized and collaborative communities can more effectively advocate, communicate and 

education within the farmer and rancher community, as well as external agents in actors like 

consumers, policymakers, and other industries. Given that the frequency of relationships for 

farmers and ranchers outside of their peers, and outside of their local areas was significantly 

lower, collective efforts may prove invaluable in generating relationships and support from with 

these external agents and actors (Mier y Terán Giménez Cacho et al., 2018). Effective 

relationships with these actors and agents can help navigating and developing effective responses 

to change, including but not limited to: 

 

1- Advocacy for policy reform that supports current agricultural livelihoods and promotes 

transformation to more sustainable and resilient agricultural systems (Berkes & Ross, 7 

C.E.; Committee on World Food Security, 2021).  

2- Educating, learning, and sharing of practices within the SAB community and region, as 

well as from other communities and regions (Fernández González et al., 2021).  
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3- More engagement with consumers to educate them in regards to what it takes to grow 

healthy and sustainable food, providing more understanding of the true cost of food for 

consumers (Sage, 2014).  

 

Table 3-6 - Understanding how a mobilized community can address identified challenges and 

changes in SAB 

Challenge Area or 

Barrier to Change 

How mobilizing the community can navigate challenges and barriers? 

Limited financial 

capacity for 

individual 

farmers and 

ranchers and 

market volatility 

Farming cooperatives are often cited as being critical in maintaining and 

promoting sustainable and resilient agricultural communities (Hammond et al., 

2013; Maleksaeidi & Karami, 2013). The already strong participation and interest 

in and positive experiences with cooperatives demonstrate an opportunity.  

 

Many respondents are already participating in direct-to-market sales or consumer-

supported agriculture. Expanding and leveraging existing initiatives can enhance 

farmers and ranchers marketing, processing and distribution capacity, ensuring 

more stable and diversified product offerings for consumers (Barrios et al., 2020; 

Wezel et al., 2020). 

Market volatility Mobilizing the community to enhance CSAs and direct-to-market sales presents 

opportunities for more diversified local and regional marketing opportunities that 

is supplemental to export commodities. These diversified marketing approaches 

can provide farmers and ranchers with not only more competitive pricing for their 

products, but also improved stability to major shocks like COVID, war and other 

events (Barrios et al., 2020; Wezel et al., 2020). 

Lack of 

institutional 

supports and 

limited funding 

for rural 

communities 

Community-led social movements like those seen in effective agroecological 

transitions can effectively work with, engage with and pressure policymakers to 

develop and implement policy that is place-based, socially, culturally, ecologically 

and economically relevant to local and regional conditions (Barrios et al., 2020; 

Mier y Terán Giménez Cacho et al., 2018). 

 

The lack of supportive policy and programming, as well as the defined policy 

changes by respondents are more likely to be addressed by policymakers if a 
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Challenge Area or 

Barrier to Change 

How mobilizing the community can navigate challenges and barriers? 

grassroots movement that includes and has support from the farm and ranch 

community, consumers, industry, NGOs (Baird et al., 2016; Wezel et al., 2020). 

No Perceived 

Need 

Given the understanding that farmer-to-farmer learning is a key source of 

knowledge and driver for change it is likely that the most effective way for 

farmers and ranchers that don’t perceive a need to change is through discussions 

with a motivated peer group like a grassroots movement, CSA or cooperative. This 

bottom-up or lateral approach is more likely to be successful than top-down 

governance or regulatory approaches, particularly given the respondents mixed 

feelings towards government (Bhave et al., 2014; Bruno et al., 2021; Knapp & 

Fernandez-Gimenez, 2009a, 2009b; Mier y Terán Giménez Cacho et al., 2018).  

 

Keep Doing What You’re Doing – Continued Exploration and Adoption of On-Farm Water 

Conservation and Regenerative Practices, Open-Source of Ideas, Practices and Technology 

 

As demonstrated by the respondents in this survey (Table 3-2), as well as through the farm 

census data, many farmers and ranchers are already adopting one or more regenerative and/or 

water conservation practices (Alberta Agriculture, Forestry and Rural Economic Development, 

2020). This ongoing adoption by many further serves to demonstrate the existing culture of 

innovation, and an embedded culture focused on enhancing on-farm operations, over the short- 

and long-term (Barrios et al., 2020; Brown, 2018; Imhoff & Baumgartner, 2003). While wide 

scale adoption of regenerative, agroecological or conservation based agricultural practices may 

be what is most environmentally sustainable, fully transforming an entire agriculture region may 

not be viable in a realistic timeframe due to the complex social-ecological dimensions. As one 

respondent stated, we cannot forget to include conventional farms in the discussion, and that is 

critical, to not only transform some farms and practices, but to also adapt conventional systems 

to be more sustainable (Committee on World Food Security, 2021; D’Annolfo et al., 2017; 

Sinclair et al., 2019).   

 

Situating the continued growth of regenerative practices in the context of a mobilized community 

can enhance the adoption rates through open source sharing of knowledge, ideas, technology and 

practices (Cox & White, 2023). It is in this context of open-source and sharing, that an openness 
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and willingness to take on new ideas and practices, that are scalable and modifiable to different 

types and sizes of operations, not only transforming entire farms to mirror agroecological 

practices, but effectively improving the sustainability of industrial farms through the effective 

integration of agroecological principles. 

 

Increasing regenerative and agroecological principles and practices to larger-scale farms is a 

common criticism and challenge. This dimension of scalability is increasingly important, 

particularly in agricultural regions like SAB given the already large farm size and increasing size 

of farms (Alberta Agriculture, Forestry and Rural Economic Development, 2020; Dalgaard et al., 

2003). Despite these concerns, there are numerous examples in across the Great Plains, that have 

demonstrated the full-scale adoption of agroecological and regenerative practices to create 

sustainable and resilient farms.  

 

Two good examples come from Gabe Brown’s 5000-acre farm in North Dakota, and Doug 

Maroney at 47 Ranch in Arizona (Brown, 2018; Charnley et al., 2014). These two farms 

demonstrate the adoption of regenerative and agroecological principles on large-scale farms, 

with Brown’s farm being in a very similar climate to SAB, and Maroney’s farm being in an 

arguably harsher climate for producing food than in SAB (Brown, 2018; Charnley et al., 2014). 

More details of these farms can be found in the previous chapter of this dissertation, and in the 

cited works (Brown, 2018; Charnley et al., 2014). 

 

As stated previously regenerative and conservation practices are being adopted by many already 

to improve the sustainability of their farms. Further adoption of what is already being done 

across AB (Table 3-2) (Alberta Agriculture, Forestry and Rural Economic Development, 2020) 

and learning from other areas is critical for enhancing the sustainability of existing farms 

(Sinclair et al., 2019). The list of practices that can be integrated into existing farms is extensive 

with many of them being in use already (Table 3-2), found in Alberta’s beneficial management 

practices for farms, and Canada’s Changing Climate report (Alberta Agriculture and Forestry, 

2018; Alberta Agriculture and Rural Development, 2004, 2010; Alberta Beef Producers & 

Alberta Agriculture, Food and Rural Development, 2004; Asgedom & Kebreab, 2011; Bush & 

Lemmen, 2019).  
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On top of the numerous practices identified in the previous documents, there is a need for 

openness and curiosity to explore those from other sources as new practices are identified. For 

example, prairie strips do just that. Recent studies from the University of Iowa, have 

demonstrated that integrating diverse native perennial vegetation in strips reduces overall costs 

of inputs and improves soil health, biodiversity, and habitat availability. The research shows that 

applying prairie strips on 10% of a crop-field can reduce sediment movement and loss on the 

fields by up to 95% and reduce phosphorous and nitrogen losses from runoff by 90% and 85%, 

respectively (STRIPS, 2023). Prairie strips are just one example of an opportunity for learning 

from other regions, but through a mobilized community that is engaged locally, regionally and 

beyond, there are many opportunities to learn from peers across the continent and beyond (Mier 

y Terán Giménez Cacho et al., 2018). 

 

Figure 3-12 - Depictions of prairie strips in large-scale cropping operations (STRIPS, 2023). 

 
Cross-Sector Synergies and Opportunities 

Effective planning and consideration for cross-sector resource flows and synergies are key for 

developing sustainable, adaptive and resilient systems (Berkes et al., 2008). Some participants 

expressed concerns about competing pressures with urban and resource development, issues of 

solar farms on arable land, and resource allocation competitions. These concerns are valid and 

need to be carefully considered moving forward in the SAB region with collaboration between 

farmers, ranchers, industries, urban and rural communities, government, and research amongst 

other actors. While these concerns need to be considered with effective protections in place to 
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ensure agricultural viability in the region, these areas of developments present various unique 

opportunities for synergies to improve livelihoods in farm and ranch communities, effectively 

building financial capital. Cross-sector synergies and resource flows could be considered by at 

the individual farm scale, and regional or community scale opportunities.  

 

Renewable Energy – Improving Financial Outcomes 

Solar energy is already being considered by respondents with solar waterers amongst mixed and 

livestock producers, as well as implementing solar panels in response to the carbon tax. 

Meanwhile another respondent was concerned about solar panels covering useful farmland. 

Despite these mixed opinions, there are certainly opportunities for renewable energy to improve 

the financial and environmental performance both at the individual and regional scales (Bizikova 

et al., 2013; Charnley et al., 2014; Kurian et al., 2019; Moraine et al., 2017).  

 

As renewable energy continues to improve and cost barriers for adoption decrease, individual 

farms can explore the implantation of small-scale systems to reduce their own costs of energy 

and improve their environmental footprint (Bazilian et al., 2011; Davis et al., 2016). Further to 

these individuals can look at joining groups like ‘Solar Offset’ to enter a group and get credits 

from the carbon credit system (Solar Offset, 2023). 

 

Regionally, the opportunities are variable and can again be strengthened through a mobilized and 

cohesive community, to ensure design and implementation of any infrastructure projects are 

place-based (Charnley et al., 2014; Davis et al., 2016; McCornick et al., 2008). There are already 

a few large-scale solar farms being installed across SAB, creating both direct revenues for 

farmers and ranchers through land leases and sales, and agreements with energy companies, but 

also driving tax revenues into the rural municipalities (prairiesunlight, 2022).  

 

While skepticism exists, and this surge of renewable energy installations has been compared to 

historic oil and gas surges and the now orphaned well issues, through a mobilized community, 

more protective policy and regulation could be put in place to ensure farmer and rancher security 

in the future (Barrios et al., 2020; Stephenson, 2023) 
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Closing the Loop – Exploring effective ese of waste streams on and off the farm 

Moving into the future, more effective use and avoidance of waste of resources may prove 

invaluable for farmers and ranchers, as resource allocations become increasingly restrictive 

(Chiew et al., 2015; Davis et al., 2016). Respondents identified pathways they are using to use 

waste streams to enhance their own operations. 

 

First, being the utilization of Loop Resources, a company that provides cheap nutrient rich 

animal feed by sourcing waste food products from partner grocery stores, and if the food is 

insufficient for consumption by animals it can be used as bio-energy or compost (Loop Resource, 

2023). This means of reducing waste in one part of the food system, to enhance the production in 

another while improving sustainability across the system is useful, and is also evident in Agro 

Systems capture of waste from the booming brewing industry in Alberta, where they remove the 

spent grain waste from breweries and sell it to farmers and ranchers as feed, reducing brewery 

waste, and improving input costs for farmers and ranchers  to reduce (Ross, 2022).  

 

Another participant is reusing their own wastewater onsite to reduce their water consumption. 

While the specifics are unclear from the participant, there is precedent for the use treated 

wastewater in the production of food and drink, such as Village Breweries first beer made with 

wastewater, as well as for use of treated wastewater in irrigation (Alberta Water Society, 2022a). 

 

These are just two ideas of possible waste streams that could be considered, ultimately, the waste 

stream opportunities will vary from farm-to-farm and region-to-region. 

 

Government Supports through Policy, Regulation and Programming Changes 

Policy and regulatory changes were some of the most cited changes needed moving forward in 

SAB Generally, these can be broken down into to broad areas, (1) supportive policy and 

programming to encourage change and value farming activities, and (2) the modification or 

elimination of policy and regulation that acts as a hindrance. For sustainable and resilient 

agricultural communities, policy and regulation reform needs to be place-based and informed by 

extensive community engagement. Participants already identified the issue that policy and 

regulation is reactionary without effective understanding of farm life (Dalgaard et al., 2003; 
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Wezel et al., 2020). While participants often spoke generally about policy, below we present a 

few broad areas that they spoke more specifically about. 

 

Supportive Policy and Programming to Drive Change Considerations 

The following broad policy and programming action areas were identified by research 

participants to support and promote practice changes.  

 

1) Support research and the development of place-based practices through funding and 

developing test farms. These farms can be used to test and modify new and existing 

practices to fit the place-based context, considering scale and social-ecological 

dimensions, and engage with the broader community to share their knowledge (Imhoff & 

Baumgartner, 2003). 

2) The lack of programming focusing on driving meaningful change amongst farmers and 

ranchers. The existing CAP funding programs do not focus on practice change, but rather 

the amplification of existing practices. Providing funding and support so farmers can 

effectively navigate transitions is critical (Barrios et al., 2020). 

a. More specifically, some pathways to explore is developing policy and 

programming that encourages farmers and ranchers to reduce irrigation and 

explore regenerative and conservation-based practices. 

3) Policy needs to more accurately reflect the ecological goods and services that farming 

activities provide. Programming that is developed should adequately value labor and lost 

incomes associated with practice changes that encourage more conservation and 

regenerative practices (Imhoff & Baumgartner, 2003) 

a. Examples include activities such as carbon credits and watershed management. 

Effectively valuing these using conservation programming and reimbursement 

like carbon credits, will incentivize farmers and ranchers to use practices that are 

regenerative. 

4) Providing more support to existing marketing boards, developing new boards, or 

reinstating past boards, can support the access to a more diversified range of markets, 

locally, regionally, and internationally. 
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Revisit the Restrictive and Unclear Regulations 

Farmers and ranchers spoke generally about the restrictive nature of government regulations in 

their operations, across a wide range of topics. Broadly, policy and decision-makers should 

revisit existing policy and regulations to explore pathways that are more conducive for short- and 

long-term sustainability of agriculture in SAB Revisiting policy requires extensive community 

engagement and collaboration farmers and ranchers have already stated they feel that decisions 

and policy are reactionary in nature, and made with little to no understanding of farm life 

(Barrios et al., 2020; Carlisle, 2014; Myers, 2009). While revisiting may not result in policy 

transformation, it can promote more collaborative and transparent relationships between 

decision-makers and communities (Barrios et al., 2020). 

 

Some specific regulatory areas that were identified by participants that should be revisited are:  

 

1- Interprovincial trade barriers, particularly around the processing and sales of meat 

products need to be further streamlined. With the lack of federally inspected abattoirs in 

AB, and the inability for provincially inspected meat products to move internationally or 

interprovincially, greater alignment between federal and provincial regulations could 

result in enhanced market access for producers, as well as more stable supplies for 

consumers locally and regionally (J. G. Carlberg, 2021)  

2- One respondent identified the need to allow for the sale of raw milk which is allowed in 

many other countries. While are many concerns from experts regarding pathogens and 

bacteria in raw milk, revisiting bans on products like raw milk and the development of 

safe operating and sales procedures for products like this can provide further pathways 

and markets for producers (Lucey, 2015).   

a. Further to this, it aligns with the participants perspective for the need of improved 

farm-to-table mechanisms and policy that reduces grocery store bureaucracy. 

Again, providing farmers and ranchers with access to diversified market and 

distribution pathways.  

3- Policy, regulations, and strategies associated with water consumption and irrigation 

requires clarification, harmonization, and update. These need to reflect the current social-
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ecological conditions, supporting water conservation, effective and streamlined allocation 

trading, and more clear water withdrawal permitting processes. 

 

Figure 3-13 - Pathways forward and action areas and how they achieve identified change areas 

and address challenges and barriers. 

 

 

A Final Note 

Exploring the concerns of water scarcity and responding to change in SAB using a soft-systems 

approach guided by agroecology and SESA frameworks, provided a structured but flexible 

approach to identifying key challenge areas, identification of patterns and processes related to 
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responding to change and opportunities for pathways forward in the region. Research limitations 

and potential next steps will be discussed in the concluding chapter of this dissertation.  

 

The high degree variability from respondents related to their experience and perceptions of 

challenges, changes, supports and barriers for responding to change, and visions for the future 

demonstrates how individuals perceive and experience SESs differently, but that broad areas of 

interest and concern are often similar. Researchers identified the main challenge as water 

scarcity, but respondents situated that challenge within the context of limited financial resources, 

and government regulations and policies that are not conducive to the short-term operability or 

long-term sustainability of agriculture, food, and farm systems in SAB.  

 

Farmer and rancher relationships amongst each other are among the most frequently cited, and 

are often based on knowledge sharing, friendship, and support, however, despite this existing 

relationship, there was little evidence that when responding to change respondents considered 

collective or communal action, a notable gap that should be considered to support sustainable 

and resilient farm and ranch communities in SAB Further to the relationships, two key areas of 

note were the lack of positive relationships with government representatives, and the strong drop 

off in relationship frequency as scale increased. Effective collaboration with government and 

having support networks outside of the immediate local area is critical for sustainable and 

resilient food and farm systems (Barrios et al., 2020; Blay-Palmer et al., 2020; Schipanski et al., 

2016). 

 

Similar perspectives presented my respondents to those seen in research, science and government 

reports served to validate perspectives of respondents, but also raised concerns about the lack of 

effective collaboration across scales and levels of SESs. Adaptive and resilient SESs require 

meaningful and effective collaboration within and across levels of SESs (Brooks & Adger, 

2005). 

 

Given the high degree of variance in responses, the research team identified various general and 

broad action areas to be considered that address as wide a range of challenge and concern areas. 

These areas include mobilizing the community, continued adoption of regenerative and 
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agroecological practices, exploring cross-sector collaborations and policy reform. While these 

areas are discussed in independently, it is understood that they are coupled and the most effective 

way to build sustainable and resilient agriculture, food and farm systems is through a cohesive 

and integrated way (Barrios et al., 2020; S. Gliessman, 2018; Schipanski et al., 2016). 

 

This study presented a first approximation in pattern recognition regarding agriculture, food and 

farm systems in SAB and how they respond to change. Using this research can inform the future 

development of strategies as well as targeted and effective collaborations.   
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Chapter Four - Perceiving and Responding to Social-Ecological Systems 

Changes in Yukon Territory’s Agriculture, Food and Farm Systems 

 

Introduction 

In this chapter I use social-ecological systems analysis (SESA) to explore the Yukon Territory 

(YT) food system in the context of food producers and community resident’s experiences of 

change, responses to change, and their visions for the future of local food systems. Within this 

broad context we explore if and how controlled environment agriculture (CEA) could have a role 

in a diverse and sustainable local food system. We use a soft systems approach in this first 

approximation and pattern recognition study to identify and understand the social-ecological 

dimensions and relationships that help or hinder responses to change, and to identify action areas 

to support the development of a sustainable and resilient food system in YT that are pragmatic, 

flexible, cohesive, and inclusive. We draw on the experiences and perceptions of challenges and 

changes in YT’s food system from the point of view of local food producers and residents of the 

region. These experiences and perceptions are then compared with policy, environmental, 

climate and market reports and trends to explore connects and disconnects between different 

perspectives.  

 

The Yukon Territory (YT) food system, like many parts of northern North America is 

characterized by place-based challenges, food security issues and reliance on a combination of 

local and imported food sources. As a northern territory in Canada, YT’s food system challenges 

relate to remoteness, severe weather, and a limited growing season, which impacts the 

availability of fresh produce amongst other social-ecological dimensions. Despite what were and 

are adverse conditions, communities, particularly Indigenous communities, have both survived 

and thrived using diversified subsistence strategies including hunting, fishing, community 

gardening, wild berry harvesting and a range of other food production, procurement and 

preservation techniques (Cochran et al., 2013; Gerlach & Loring, 2013; Wilkinson et al., 2021), 

and by maintaining flexible and mobile residential patterns that shifted seasonally with the 

country food distribution stability and health (Binford, 2001). 
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The transition to cash economies and increasing reliance on industrially produced, store-bought 

foods imported from outside and transported long distances, has been long-term and historic 

across the north (Loring et al., 2013; Loring & Gerlach, 2015). Further to long-term transitions, 

ongoing social-ecological change such as climate change is causing glacier melt and permafrost 

thaw, forest fires and other extreme weather events which directly impact ecosystem structure 

and function. Additionally, land and ecosystem degradation associated with industrial, 

commercial, and residential development are further impacting wildlife population and 

distribution. The cumulative effects of these changes combined with rising fuel and equipment 

costs are further diminishing access and availability of traditional food sources (Blom et al., 

2022; Loring et al., 2013; J. B. Walker et al., 2017; Yukon Government, 2021). 

 

The increased reliance on imports in the YT food system shifts, both past and ongoing illustrate 

the cultural and nutritional costs, particularly with respect to negative diet related health 

outcomes. Much of the food that is accessible to remote and rural communities is expensive and 

of poor nutritional quality (Cochran et al., 2013; Gerlach & Loring, 2013; Hurwitz, 1977). These 

conditions create severe consequences for individual and community health such as increased 

instances of metabolic and cardiovascular syndromes and disease, including Type 2 diabetes, 

coronary heart disease and colorectal cancer (Hurwitz, 1977; Loring & Gerlach, 2015; Wilkinson 

et al., 2021). Not all northern communities, however, are characterized by chronic food 

insecurity, and many are now actively involved in rebuilding, revitalizing and recovering 

effective local and regional food production models such as village-based gardening, as a 

functional companion to hunting, fishing and harvesting country food from the land (Chen & 

Natcher, 2019; Loring & Gerlach, 2010).  

 

There are ongoing local and regional efforts among communities in YT and across the North to 

create more functional regional food systems that enhance reliability, accessibility and 

affordability of nutritious and diverse diets (Agriculture Industry Advisory Committee & 

Department of Energy, Mines and Resources, 2015; Hooper, 2020; Sage, 2014). These efforts are 

wide-ranging, covering different traditional harvesting practices, enhancing local and sustainable 

food production capacity, reducing costs, and improving reliability of the imported sources, with 

many of these efforts being situated in their appropriate Indigenous and place-based cultural 
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context (Agriculture Industry Advisory Committee & Department of Energy, Mines and 

Resources, 2015; Loring & Gerlach, 2015; Natcher et al., 2021; Skinner et al., 2014).  

 

Creating more local and regional production is at the forefront of creating more resilient YT and 

northern food systems, with there already being many examples of efforts and approaches 

(Agriculture Industry Advisory Committee & Department of Energy, Mines and Resources, 

2015; Chen & Natcher, 2019). There are many village and community gardening and greenhouse 

efforts across the north and in YT to enhance production and extend growing seasons (Blom et 

al., 2022; Gerlach & Loring, 2013; Lamalice et al., 2018), increasing numbers of small-scale 

farmers using sustainable practices to produce vegetables, berries, grains, cattle, pigs, poultry, 

sheep and goats (Agriculture Industry Advisory Committee & Department of Energy, Mines and 

Resources, 2015; St.Pierre et al., 2022), and another area receiving attention lately is controlled 

environment agriculture (CEA) technologies such as indoor hydroponics, there is however, 

mixed opinions on the use of these technologies (Kozachenko, 2020; Natcher et al., 2021).  

 

Controlled-Environment Agriculture 

Controlled environment agriculture (CEA) is a growing food production technology and 

industry, both in a global sense, and in a Northern North American context, with there being 

significant efforts in place to develop technologies suitable for harsh northern climates (Gómez 

et al., 2019; Natcher et al., 2016; Wilkinson et al., 2021). While some argue that CEA cannot be 

effective in Northern North American rural and Indigenous communities, primarily for numerous 

social, cultural, ecological, and financial reasons (Kozachenko, 2020), we still explore the 

application of this technology as one potential response to changing SESs through a local and 

regional lens, and to understand if under certain place-based applications they can be part of a 

diverse and resilient local food portfolio (Gerlach & Loring, 2013; Natcher et al., 2021). For a 

full discussion on CEA in a Northern North American context see the following chapter of this 

dissertation (Wilkinson et al., 2021).    

 

Methods  

This study applies qualitative mixed methods as a first approximation at pattern recognition of 

SES dimensions in the YT local food system. Mixed methods approaches are common and 
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pragmatic for considering complex SESs (Berkes et al., 2008; Fetters et al., 2013; Johnson & 

Mazur, 2018). The methods description is presented in a linear format below, although note that, 

the research process was non-linear, flexible and reflexive, including outreach and survey 

distribution, secondary data selection, data analysis and interpretation, and manuscript 

preparation (Creswell, 2007; Hedberg, 2021). Analysis and interpretation are based on a soft-

systems approach, where anonymous online surveys and secondary data sources are used to 

develop activity models that demonstrate relationships, challenges, changes, responses to change 

and visions for the future (Richardson, 2016). 

 

Survey data and secondary documents used in this study were managed using the Nvivo 12 

Qualtrics online survey platform, as it provides a proven platform for acquisition, organization, 

and analysis of survey data. Survey materials were encrypted and password protected to maintain 

confidentiality and anonymity of respondents. This research project was reviewed and approved 

(certificate number REB19-1464 and REB21-0166) by the University of Calgary’s Research 

Ethics Board. 

 

In-depth Online Surveys 

Surveys are a commonly used method in mixed-method qualitative SES research (Haigh et al., 

2019; Steager, 2014; Zeunert & Waterman, 2018; Zywert, 2021). Online anonymous surveys 

provide a pragmatic and accessible approach to gathering local and regional perspectives and 

experiences from a wide audience across a large geographical area. This approach is also 

relatively inclusive and low-risk for participants (Creswell, 2007; Zeunert & Waterman, 2018). 

 

Our original plan was to use semi-structured interviews to engage with local food producers and 

community members, however, upon reflection, the large regional area of interest combined with 

COVID related travel and health restrictions, made it clear that online surveys were the most 

suitable option. We acknowledge that in choosing surveys over semi-structured and/or structured 

ethnographic interviews, we lose some ethnographic depth such as follow-up questions and the 

ability to have nuanced in-person dialogues; this said, however, through the use of the online 

surveys we enhanced our breadth of responses across YT, which is fitting for a first 
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approximation focused on pattern identification (Binford, 2001; Creswell & Miller, 2000; de Vos 

et al., 2019).  

 

Surveys were designed as cross-sectional and online (Creswell, 2007; Fetters et al., 2013; 

Jackson & Trochim, 2002). Surveys consisted of a mixture of multiple choice and open-ended 

questions. The survey was robust in length, covered a wide range of topics and provided 

flexibility for participants to share their own experiences on a wide range of topic areas (Table 4-

1 – See Appendix 6 for full surveys).  

 

Table 4-1 – Survey Topic Areas 

Local Producer Survey  Local Resident Survey 

Demographics, current agriculture practices, 

and the ongoing challenges 

Demographics, food purchasing habits, 

opinions and challenges 

Key relationships relating to their agricultural 

practices 

Changes experienced that have impacted 

access to local and the subsequent responses 

Experiences of change and the subsequent 

responses to change 

Perceptions and opinions of CEA 

Perceptions and Opinions of CEA Opinions on the future of local food in YT 

Opinions on the future of local food in YT  

 

Survey development involved input from my PhD supervisory committee, representatives from 

an advisory group overseeing the larger CEA initiative at Kluane Lake Research Station (See 

Wilkinson et al., 2021 and www.ag1054.ca for project information), literature on CEA, and 

researcher’s personal networks. First, the research team worked together to develop a long in-

depth survey based on our understanding of the local food systems in YT, and our understanding 

of CEA in the context of Northern North America. Following this step, we distributed the survey 

to representatives from the advisory group for their input. We sought input on all aspects of the 

survey, with a particular request to help us ensure that the subject matter and questions were 

relevant to the local producers and residents in the region. Generally, the reviewers felt the 

survey was relevant, with most of their input focused on the use of accessible language and 

http://www.ag1054.ca/
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reducing the length. Finally, surveys were distributed to eight individuals within the research 

team’s personal network to provide external proofing to ensure that the survey language was 

accessible, jargon free, and inclusive. This personal network did not consist of anyone with 

subject matter expertise.   

 

Survey distribution was non-systematic and anonymous to minimize researcher selection bias. 

Snowball sampling was used to support further outreach, wherein participants were asked to 

share the online link within their social and professional network. Both local food producers and 

residents received invitations to participate in anonymous online surveys through multiple 

channels. We reached out to community organizations and farmers markets for support in 

circulating the survey. Table 4-2 reflects the different groups that agreed to distribute surveys and 

the pathways for distribution.  

 

Table 4-2 – Pathways where individuals received invitations to complete online surveys. 

Local Food Producers Local Residents 

Yukon Agricultural Association (YAA) 

Newsletter 

YAA Newsletter 

Fireside Market Newsletter (Whitehorse 

Farmers Market) 

Fireside Market Newsletter (Whitehorse 

Farmers Market) 

YAA Publicly Available Email List (75 

producers on this list) 

CropBox Advisory Board 

 

The Yukon Agricultural Association’s (YAA) publicly available list of all member producers was 

the main avenue for distribution to local producers as we were able to directly email all of them. 

Surveys became accessible in April 2021 and were left open until March 2022. Through these 

various channels of distribution, we never sent out more than four requests so as to not pressure 

producers or residents and to not become a nuisance in the community. Regardless of how 

participants received the survey link, they were presented with a research information package 

explaining the project objectives, the participants rights with respect to confidentiality and 

anonymity, and the voluntary nature of the study (See Appendix 6 for the full research 

information package and surveys and Appendix 7 for further outreach pathway details).  



 181 

 

Survey results were analyzed reflexively using thematic analysis, thematic concept mapping, and 

descriptive statistics within the context of the soft-systems approach. Survey responses were 

abductively coded based on their relationship to ongoing challenges for local food producers and 

residents, changes experienced and responses to those changes, perceptions of CEA, and barriers 

and supports for utilizing CEA as a response to change (Burgess‐Allen & Owen‐Smith, 2010; 

Conceição et al., 2017; Johnson & Mazur, 2018; Loring et al., 2016; Uden et al., 2018).  

 

Soft Social-Ecological Systems Approach  

A soft-systems approach provides a flexible method to explore SESs by drawing on multiple data 

sources (Knoot et al., 2010; Richardson, 2016; Ward et al., 2021). Soft systems approaches have 

evolved over time to become less formalized, and with increasing flexibility to involve four 

general steps, (1) finding out; (2) constructing relevant activity models; (3) confirming activity 

models; and (4) pathways forward or actionable items.  

 

Social-ecological systems analysis (SESA) is the framework for the soft systems approach in 

analyzing survey responses, comparing surveys with secondary data, and identifying effective 

pathways forward (Berkes et al., 2008; Berkes & Folke, 1998). Interviews, workshops and focus 

groups are most commonly the primary form of engagement for soft systems approaches; 

however, we used online surveys for community input for multiple reasons. Anonymous surveys 

provided a safe and inclusive21 platform for participants to share opinions with little to no risk, 

stress or pressure from neighbors, friends, peers or family, which can be observed in interviews, 

workshops or focus groups (Creswell, 2007; Fetters et al., 2013). While surveys may provide less 

depth in perspectives when compared to interviews or workshops, we gained breadth and 

increased our diversity of opinions which is useful for a first approximation study. Applying a 

survey approach may have introduced some degree of researcher bias, although flexibility was 

built into the surveys with many open response questions to provide respondents an opportunity 

to share perspectives with less boundaries defined by researchers (Creswell, 2007).  

 

 
21 We acknowledge that online surveys are not the most inclusive approach to research, as there may be 
technological, access, cultural, and/or personal issues for some individuals and demographics. 
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Finding out 

In this stage we aim to identify social-ecological challenges in YTs local food system as 

perceived and experienced by local producers and residents. Surveys were developed based on 

our understanding of literature on common challenge and change areas in YT and Northern 

North America (Chen & Natcher, 2019; Gerlach & Loring, 2013; Natcher et al., 2016). During 

the finding out activity, perspectives gathered from the online surveys were used to refine and 

develop more focused core challenges in YT, so we could more effectively understand what 

relevant pathways and action areas exist related to indoor hydroponics and other food system 

interventions (Knoot et al., 2010; Richardson, 2016).  

 

Constructing Relevant Activity Models 

SES dimensions are explored through the development of SES activity models based on 

participant survey responses related to challenges, relationships, experiences of change and their 

subsequent responses to those changes, their opinions about indoor hydroponics, and their 

perceptions of what the existing supports and barriers were for indoor hydroponics in YT. Given 

SES complexity we created multiple distinct but related activity models to visualize key 

variables, relationships and patterns (Knoot et al., 2010). 

 

Confirming the Activity Models – Exploring the Disconnects between Local and Regional 

Perspectives 

Activity models were confirmed using targeted scans of research, policy, government, economic, 

environmental and climate reports. These scans served as a source of triangulation for the 

developed models and provided additional context to participant challenges, changes, barriers 

and supports (Creswell & Miller, 2000; Noble & Smith, 2015; Richardson, 2016). 

 

Qualitative content analysis (QCA) is commonly used in mixed-methods qualitative studies to 

derive or infer meaning from textual data. There are numerous approaches to content analysis, 

but for the purposes of this research a directed approach is applied where the results of online 

surveys and the common barriers and supports for responding to change provided guidance for 

the selection and analysis of specific policy, economic, climate and environmental reports and 

documents (Bowen, 2009; Hsieh & Shannon, 2005).  
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Documents and online sources were identified using a purposive sampling method to represent 

the key SES dimensions of agriculture, food and farm systems that were identified in the surveys 

as being core challenges, supports or barriers to responding to change, or pathways forward for 

local food in YT. Over 100 potential sources were identified by researchers as being potentially 

related to local food systems in YT. These documents were found through online searches of 

territorial and federal government agencies, regional agriculture groups, international reports, 

and general searches for relevant documents. The broad topic areas of the reports included 

policy, strategy, environment, climate, and economics.   

 

After completing the Finding Out and Construction of Relevant Models phase of the research, 

QCA of the documents and sources with information relevant to the social-ecological dimensions 

associated with local producer and resident challenges, supports or barriers to responding to 

change, and pathways forward for the food systems in YT was completed to compare with 

respondent’s perceptions of the challenges, changes, and barriers and supports for responding to 

change. 

 

Bringing the surveys and secondary sources together serves two key purposes in this research. 

First, it identifies both discrepancies and parallels between local perceptions and experiences, 

and government and the scientific community (Hooper, 2020; Solmes, 2020). Secondly, 

collecting data from multiple sources serves as a form of triangulation and a means to Confirm 

the Models, providing a more comprehensive understanding of the complex SES patterns (Flick, 

2018; Knoot et al., 2010; Wilmer, 2016; Zywert, 2021).  

 

Pathways Forward and Actionable Items 

The culmination of the soft-systems approach is to identify potential pathways and actionable 

items relevant to local producers, farm groups, residents and policymakers. These pathways 

forward are framed and supported using literature in controlled-environment agriculture (CEA) 

and social-ecological systems analysis (SESA) but are ultimately developed based on participant 

responses and the secondary data sources used to confirm models (Knoot et al., 2010; 

Richardson, 2016; Solmes, 2020). We kept pathways broad and general to acknowledge the 

place-based complexity across the entire region, from farm-to-farm, and community-to-

community. Assuming the pathways would be universal across the region is naïve, both because 
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this research is a first approximation and exercise in pattern recognition, and because of the 

regional and cultural complexity, and the inherent social-ecological differences across YT. These 

pathways and action areas provide recommended areas of exploration and consideration, that can 

inform future research, and/or decisions by local food producers, residents, farm and ranch 

groups, and policymakers.  

 

Study Area  

Often, in SESA, system boundaries are drawn pragmatically around a social-ecological system 

(SES) of interest, using either a distinct bio-physical unit such as watershed or 

political/institutional units (DuBois et al., 2018; Haigh et al., 2019). For the purposes of this 

research we broadly discuss YT; however, we ultimately define the study areas based upon the 

locations of the respondents, and acknowledge that perceptions, opinions and experiences will 

vary drastically across the entire YT (Hooper, 2020; Shelton & Eakin, 2021).  

 

Soft Systems Approach 

Who responded?  

As shown in Figure 4-1, survey respondents (25 local producers and 37 residents) come from all 

over the southern half of YT, however, there is a significant concentration in the southern most 

areas of YT, particularly in Whitehorse, the largest community in YT. This does not come as a 

surprise as most of the agricultural activity is located in the southern parts of YT, and Whitehorse 

is YTs most densely populated area (over 75% of the territories entire population) by a large 

margin with 28,201 people, and YT only having 40,232 people total (Statistics Canada, 2021; 

Yukon Agricultural Association, n.d.). The bias due to concentration of responses near 

Whitehorse must be acknowledged. Individuals living in or near Whitehorse will have different 

experiences with local food systems when compared to those in remote and off-grid communities 

further north (Gerlach et al., 2011; Loring et al., 2016). 
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Figure 4-1 – Map of Yukon Territory indicating the approximate locations of local producers 

(P) and residents (R) who responded to the survey. Base map source: Geology.com.
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Local Producers  

Producer types represented in the survey are variable, although most of them do identify as being 

mixed producers, with most also being organic, or a hybrid of conventional and organic (Table 4-

3). The range of time in which producers have been actively producing food is highly variable. 

Only 32% of the producers that responded worked full-time in their food producing activities, 

while the other 68% also had off-farm employment, with most citing the need for additional 

income as their food producing activities do not provide enough income for them to live off 

Table 4-3 - Summary of producer details (n=25) 

Summary of Local Producer Details 

How many farmers identify as full-time 

farmers? 

32% 

How long have respondents been producing 

food? 

24% at 1 to 5 years; 28% between 5 and 10 

years; 20% between 10 to 20 years; 28% 

greater than 20 years 

Types of food producer operations? Livestock=4%; Crop=20%, Mixed=74%; 

Other= 2% 

Are producers organic or conventional? Organic=36%; Hybrid=45%; 

Conventional=19% 

How are producers currently distributing 

products? 

Farmers market=24%; Large-scale food 

distributors= 12%; CSAs= 12%; Farm 

stands= 15%; Online Sales=10%; Commodity 

broker= 0%; Other=27% 

.   

 

The primary distribution pathways are focused locally and regionally through farmers markets 

and community-supported agriculture (CSAs), with only a small number of producers using 

large-scale food distributors. The respondents who identified “Other” for their primary 

distribution venues further reflect local and small-scale outlets such as farm gates, local grocery 

stores, restaurants and seasonal markets. These respondents align with a relatively small 

agricultural industry in YT that is focused on local and regional production, and that has 

experienced fluctuations and increases in the number of producers over the last 20 years (Table 
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4-3) (Agriculture Industry Advisory Committee & Department of Energy, Mines and Resources, 

2015).  

 

The mixed operations producers promote a very diverse range of agricultural products. 

Generally, most of the producers have some mix of garden or crop production, with livestock or 

animal production. The diversity represented in the survey responses includes many different 

types of animals and crops as shown in the following examples:  

1- “Veggies /Herbs / eggs / white meat / Pigs / fodder crop/ firewood / milled lumber” 

2- “Livestock (pigs, chickens, meat rabbits) market gardening (root-based veggies, berries, 

various veggies)” 

3- “micro-dairy, market garden, in some seasons, poultry and weaner pigs” 

4- “we are a mixed farm, growing root crop vegetables and beef, eggs, chickens for the local 

market”.  

5- “I did crops (hay and vegetables) until 2015. Now I just harvest grass hay and collect wild 

harvest berries and spruce tips And I am developing a sea buckthorn berry patch. All 

certified organic”.  

This wide range of different types of products for local productions, is reflective of regions 

where local food production plays an important role in supporting local food security (Chen & 

Natcher, 2019; Edwards-Jones et al., 2008; Hooper, 2020). 

 

Yukon Territory Residents 

Community residents who responded to the survey confirm that they already purchase local food 

when available, with vegetable and meat products being the most active purchases, and with a 

strong preference shown for weekly produce. Generally, respondents are most commonly 

sourcing local food out of box stores, with farmers markets and direct purchasing from the 

producer being utilized by over half of the respondents. The preference for box stores and 

farmers markets aligns with respondents preferred means to get local products, with location, 

cost, and one-stop shopping being the most common preferences amongst respondents. 
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Table 4-4 – Resident Behaviors and Perceptions Related to Local Food (n=37) 

Summary of Residents Perceptions and Behaviors as it relates to local food 

Do you buy local? 95% Yes 

What types of food do you buy from local 

producers? 

38% Fruit, 94% Vegetables, 76% Meat, 56% 

Other 

How and where do you purchase locally? 84% box store, 68% farmers markets, 60% 

direct from producer, 22% subscription 

service, 11% Online, 11% Other 

What factors influence your decision to buy 

local? 

60% Location, 51% Cost, 41% One-stop shop 

option, 22% Online, 32% Other 

How often do you prefer to receive fresh 

produce? 

86% Weekly, 3% Daily, 11% Other 

Do you purchase food products online from 

outside YT? 

42% Yes, 50% No, 8% Used to 

Do you prefer conventional or organic? 27% Organic, 11% Conventional, 35% Both, 

27% No Preference 

Does higher cost of organic or local produce 

limit your ability to purchase? 

50% Yes, 50% No 

Does higher cost of organic or local meat 

limit your ability to purchase? 

44% Yes, 56% No 

Does animal raising practices effect your 

decisions? 

89% Yes, 11% No 

Do you store or preserve food? 70% Store, 62% Preserve, 22% Do neither 

Do you supplement food supplies with 

hunting or fishing? 

41% Fish, 49% Hunt, 43% No 

Is local food reliably available? 42% Yes, 58% No – Only reliable during 

summer 

 

Respondents are relatively split across their preference for organic vs. conventional products, 

with 35% preferring a mixture of both, and 27% having no preference at all; most respondents 
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said animal raising practices and welfare are an important consideration for them when choosing 

products. Given that cost is one of the common considerations for individuals when purchasing 

food, it doesn’t come as a surprise that for approximately 50% of respondents the higher price of 

local produce and is often a significant barrier for purchasing. 

 

To maintain a steady supply of produce over the cold winter months, respondents identified a 

range of storage and preservation options. The most commonly identified storage practices are 

those associated with cold storage methods, either freezers, dark and cool basements, or 

basement and root cellars. Much produce is stored as raw and unprepared, however, multiple 

respondents also blanche and/or prepare meals for subsequent freezing. As for preserving 

practices, pickling, jarring, and canning methods are commonly cited. Fruit products are also 

turned into jams. The individuals who do not store or preserve items, say that they lack the 

knowledge, the time and/or the space for these activities.  

 

Further to storage and preserves, just over half of respondents also hunt or fish to supplement 

their food supplies. Moose, bison, caribou, and grouse are commonly hunted, while trout, 

salmon, grayling, pike and burbot are the most harvested fish by respondents. Beyond what 

individuals are harvesting themselves, multiple respondents identified receiving meat products 

from friends and family who hunt or fish, which aligns with food networks and sharing that are 

common in Northern North American communities (Collings et al., 2016).  

 

Respondents were split on their opinions of local food reliability, with just over half of 

respondents stating that it is not reliable. Generally, the sentiment is that products are available 

and reliable during the summer months, but during the winter it becomes more difficult to find or 

obtain most local products, with root crops and eggs being the products that respondents stated 

were generally available over the winter months. 

 

Finding Out – Identifying the Challenges 

For the purposes of understanding the role CEA may or may not play in YT food systems, we 

broadly define the existing YT food system challenges as, increasing difficulty to maintain food 

security due to degrading traditional food subsistence strategies, limited capacity for local food 
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production due to the harsh existing climate conditions, changing and unpredictable climatic 

and weather conditions, and overreliance on expensive food imports which are vulnerable to 

supply chain disruptions. This preliminary definition is based on background research of the 

existing conditions, news reports, food security reports, and environment and climate reports. We 

use surveys to refine and define this to understand the challenges more effectively in YT.  

 

Local Producer – Climate and Extreme Weather Challenges 

Climate and weather continue to be a common challenge for both crop production and livestock 

production, with 47% of respondents stating it was a challenge for producing crops, and 35% of 

respondents stating it is a challenge for raising livestock. The challenges identified for crop and 

livestock production are similar, with the basis being that YT is sub-arctic to arctic, with a very 

short growing/summer season of only about 100 days, which decreases as you progress north in 

YT. For crop production the notion of variability and unpredictability in the seasonality is 

mentioned by survey participants. For example, “seasons up here only 100 days, and we feel the 

impact of global warming, more wind, hailstorms and frosty periods in the middle of summer” 

and “unpredictable summers, honey flow may be fantastic, or it may not happen at all.” For 

livestock production, the challenges associated with the climate are most attributed to the lack of 

accessible and affordable feed for livestock, which is attributed to both the environmental 

conditions, as well as the nature of the agricultural system in YT. 

 

Local Producer – Business and Marketing Challenges 

Business and marketing dimensions are cited as challenges for crop and livestock production by 

35% and 22% of respondents, respectively. Maintaining profit margins is difficult with costs of 

feed and shipping, expensive and unreliable satellite internet and phone service, limited labor22, 

and the remoteness of YT is also mentioned by participants as a key component of this problem. 

For example, “Local ONLY – because packing and transport eats all your profit, and the quality 

goes down with every hr + km” and “our market is limited by distance. We are 30 miles from the 

nearest community and 5 hrs from the main population.”  

 

 
22 Ongoing labor shortages have been increased by COVID. 
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One response highlights the common challenge experienced by small-scale and local producers 

in any community, the competition with large agro-industrial and large grocery companies such 

as Loblaws, to mention just one example, even though Yukoners are supportive of local food 

(Kimbrell, 2002). The competition associated with large agro-indsutrial and grocery chains is 

generally, associated with the fact that these large-scale operations can produce and procure and 

wide range of products at lower costs, and this can be further amplified in a northern context, 

where imported produce is subsidized by Nutrition North (Blom et al., 2022; Galloway, 2017; 

Secchi, 2020). 

 

Local Producers – Regulatory and Institutional Challenges 

Regulatory constraints for livestock production are highlighted by 22% of respondents.  

Identified regulatory and institutional challenges primarily focus on livestock operations, 

although this is possibly due to how the questions were posed in the surveys where the focus is 

primarily on crop production in indoor hydroponics. Our background understanding of local food 

production in YT suggested that regulatory dimensions posed more concern for livestock and 

animal production. Survey responses do indicate a range of animal related policy and regulations 

that directly create challenges for livestock producers, and then feature a range of institutional 

and societal factors associated with YT regulations and remoteness of the producers that impact 

the ability for local crop and livestock production.  

 

Producers identified regulations around sheep and goat production, and issues around dairy 

regulations for micro-dairy operations as there are inconsistencies between and among inspectors 

in YT, in how they interpret and enact regulations, with this posing a significant challenge for 

raising these animals, which limits the diversity of animal products in the YT market.  

 

Finally, the infrastructure around satellite internet and cellular phone reliability is clearly known 

to be inadequate, and this creates inequalities in accessibility for rural producers. For example, 

one producer is unable to effectively access their bank and Canada Revenue Agency (CRA) 

accounts as access codes are sent via a phone number, and with intermittent reception they do not 

receive codes. This inability to effectively access these resources is just one example of how 
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ineffective communications technology can create challenges and barriers for effective local food 

producer operations.  

 

Defining the Food System Challenges  

Survey responses demonstrate how local food producers in YT, are impacted by the cumulative 

effects of place-based and cross-scalar social, political, economic and ecological challenges, 

which is similar to challenges faced by agricultural and food producing communities 

everywhere, despite the size of operations (Figure 4-2) (Kimbrell, 2002; Rotz & Fraser, 2015). 

Generally, food production challenge assumptions made by the researchers on this project are 

confirmed regarding the difficulties associated with producing food in a harsh climate, and over a 

very short growing season. Respondents highlighted three common challenge areas that effect 

current local food production and would need to be considered in any application of CEA 

systems, with indoor hydroponics being one. 

 

1- The climate has always been difficult to produce food in, however, increasing variability 

within the growing season, with summer frosts and storms, are impacting the stability and 

reliability of local production.  

2- Remoteness and isolation of producers makes running sustainable farm and ranch operations 

challenging, due to limited market access, the challenges of collaborating and supporting 

other producers, and poor communications technology amongst some of the most important 

factors, but no doubt they are not the only factors. 

3- There is a strong interest from residents in buying locally sourced and produced food with 

there being little differentiating preferences relating to organic or conventional. However, 

there is a several respondents who identified the lack of local food outside of the summer 

months. Within this context of unreliable local food year-round, is where CEA may enhance 

the local system.  

 

Respondents identified policy and regulatory frameworks that create challenges for the raising 

and selling of different animals, and while this is a key issue that could be addressed, in the 

context of applying CEA systems in YT it is less relevant. 
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Figure 4-2 – Common challenges affecting local food producers. 

 
Constructing Relevant Activity Models  

To understand farmer and rancher’s capacity to respond to social-ecological change, we 

developed activity models related to respondent’s relationships, changes they have experienced, 

their responses to the changes, and the perceived supports and barriers that exist for utilizing 

indoor hydroponics as one food system response to social-ecological change. These activity 

models provide a first approximation and begin to identify patterns of the complex dynamics 

controlling and impacting local food systems in YT. 
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Farmer and Ranchers Relationships Activity Model 

Relationships selected and described by participants are consistent between and among different 

types of producers and across all scales, with some obvious discrepancies. For example, 

livestock producers have different relationships with government representatives due to livestock 

and animal regulations. Generally, as the scale increases the number of relationships decreases 

within each actor or agent type. The only, widely acknowledged relationships are at local and 

regional scales, and include producer-to-producer, producer-to-consumer, and producer-to-

government. The other relationships identified in the survey are typically selected by less than 

20% of respondents across all scales, with notable decreases in frequency as scale increased.  

 

Figure 4-3 – Farmer and Rancher Relationships Activity Model 
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When we discuss scale in the context of social-ecological dimensions, we refer to local as their 

immediate community such as Whitehorse or Dawson, regional being throughout YT, national 

being across Canada, and international levels of scale. We do not strictly administer boundaries 

from an academic standpoint, as we are considering this through the experiences and perceptions 

of respondents. 

 

Survey respondents did not provide significant detail on their relationships however, there are 

some key themes that emerge. 

 

Farmer-to-Farmer 

Farmer-to-farmer relationships are one of the most commonly reported relationships across all 

scales, and the nature of the relationships appears to be relatively similar across scales, with 

some expected differences as scale increases. As reported, the relationships are for the most part 

positive and have an important knowledge sharing component. The farm community is small, 

with many of the actors and agents knowing each other and speaking or interacting whenever 

possible; on-going face to face communication, however, is limited by remoteness and the 

relative isolation of many of the producers.  

 

At the local and regional scales relationships are more expansive and include working and 

collaborative elements such as “business support – produce exchange – equipment 

exchange/repair/support”. Some of these relationships are built on organic producer groups and 

processor groups, and some are business based such as to promote the purchase locally raised 

feed from one another. The Yukon Agricultural Association and Klondike Valley Farmers 

Forum23 are identified in the surveys as two organizations that help bridge and facilitate 

relationships. 

 

As scale increases to national and international levels details on relationships are sparse, 

however, what was said is based on knowledge sharing and learning from others. Additionally, 

 
23 A community-based organization aimed at building community and shared agriculture infrastructure in 2018, 
however, there is no information available demonstrating any initiatives have moved forward with this group. 
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one individual participated in a national organic group, another sourced product that are not 

available in YT, and two individuals participate in Acres USA24 conferences and webinars.  

 

Farmer-to-Consumer 

Locally and regionally, relationships with consumers are primarily based around marketing and 

selling products, educating customers regarding their products, and receiving feedback in-person 

at farmers markets and through farm gate sales. Further to in-person interactions, one producer 

identified email as another way they engage with their customers.  

 

Context for national and international consumer relationships is very limited in the survey 

responses. One respondent stated that in very rare circumstances they mail orders of their syrups 

to customers outside of YT, demonstrating that it is only a specialty product that is being 

distributed. This lack of engagement beyond the region does not come as a surprise given the 

existing food producing activities in YT are primarily focused on local and regional distribution 

(Agriculture Industry Advisory Committee & Department of Energy, Mines and Resources, 

2015). 

 

Farmer-to-Government Representatives  

Relationship details are relatively sparse across all scales, although the relationships described 

are primarily with agricultural branches of government and the Canadian Food Inspection 

Agency (CFIA). These are working relationships that help producers meet regulatory and 

inspection requirements. In some cases, government representatives locally and regionally 

provide on-farm support through feed analysis, aiding in funding programs and hiring interns for 

support. Further to this, two respondents identified their engagement with government through 

activities on government committees and speaking with decision-makers regarding policy issues. 

 

Farmer-to-Private Industry 

The nature of relationships with private industry are generally the same across all scales. 

Relations with private industry for producers are primarily focused on working relationships with 

 
24 “AcresUSA is North America’s oldest publisher on production-scale organic and regenerative farming. For more 
than 50 years, our mission has been to help farmers, ranchers and market gardeners grow food profitably, 
sustainably, and without harmful chemicals.” (ACRES USA, 2023) 
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the purchase of on-farm supplies like feed and farming equipment. There is not enough context 

to determine if these are positive or negatively viewed amongst respondents. Further to 

purchasing farm supplies, some producers identified their relationships with the local service and 

retail industry.  

 

Farmer-to-Forage and Applied Research Associations 

Relationships with applied research associations are rare, and the context provided is minimal. 

One respondent wished there was greater activity in the region, and two others are with 

international institutions, Institut Thunen Germany which is a long-term research initiative 

regarding agriculture on permafrost, and then the other with ACREs USA. 

 

Farmer-to-Social Group 

Specific social groups were limited within the responses. The minimal context provided focused 

on social media marketing and education, with one individual was also involved in Canadian 

Organic Growers (COG) and Worldwide Opportunities on Organic Farms (WWOOF) Canada.  

 

Farmer-to-Post Secondary Institutes 

Relationships with post-secondary institutes are very limited, with one mentioned association 

being the “local university” which refers to Yukon University. While another stated that in the 

past they spoke to University of Guelph and now “you” as in this current research team from 

University of Calgary. 

 

Farmer-to-Other 

Relationships classified as “Other” identified a few important relationships and ideas. First, 

multiple respondents identified the fact, that due to their remoteness, none of their interactions 

are local, but regional at best. Given the sparsely populated nature of YT, combined with the 

experiences of these producers who consider very little of what they do to be “local”, it becomes 

evident that there is need for careful consideration of integrated and collaborative local and 

regional food system initiatives.  

 

Agricultural associations and certification boards such as organic certification is highlighted 

here. Further not-for-profit organizations such as Slow Food International, Food Secure Canada 
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and the Canadian Biotechnology Action Network were identified. Like WWOOF, COG and 

ACREs are identified in previous sections, there appears to be more activity amongst local 

producers with National and International farming groups than there is with specific groups in 

the YT region. 

Experiences with and perceptions of farming cooperatives 

The respondents had minimal exposure, activity, or experience with farming cooperatives, with 

only 1 producer stating that they had any experience with them. Based on responses and opinions 

of respondents it is clear they are not commonplace in YT, with one saying the remoteness and 

lack of communication in the region was to fault for this. One respondent explicitly stated that 

they were not interested in them due to theirs being a private business.  The sentiments from 

several others, however, is one of interest in the opportunities that cooperatives could bring to 

YT food production. Cooperatives that are based on providing seeds, fertilizers, fuel and/or 

equipment services (35%), and marketing cooperatives (38%) received similar levels of interest 

from participants, while only 16% of participants thought credit cooperatives for financing 

capital or operations expenses would be useful.   

 

Experiences of Change and their Responses Activity Models  

Understanding past and ongoing experiences of change, and the corresponding responses or lack 

thereof from both producers and residents provides valuable context for understanding if, how 

and under what conditions CEA could be considered as one effective response to change. See 

Appendix 9 for summary tables of change experiences and responses to change.  

 

Local food producers experiences of change 

Local food producers identified a wide a range of social, ecological, financial, and regulatory 

changes that have directly impacted their local food production (Figure 4-4 and Table 4-5).  
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Figure 4-4 – Farmer and rancher experiences of change and subsequent responses 

 

 

Table 4-5 – Common experiences of change and responses to change 

Change Area Cited Responses to Change 

Climate change – greater 

temperature, and precipitation 

variability. 

Commonly used on-farm practical responses such as: 

1- Adjusting the timing of planting, harvesting, and 

bailing 

2- Increased irrigation and on-farm water storage 
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Change Area Cited Responses to Change 

Increasing wildlife, invasive and 

pest pressures 

Commonly applied on-farm practical responses such 

as: 

1- Changing harvesting and storage practices 

2- Creating buffers around gardens 

3- Increased insecticide use 

Local market changes with 

increasing local demands  

Typically applied changes in marketing and 

distribution of their products, such as: 

1- Marketing and distribution practices shift to reflect 

increased local food interest at farmers markets and 

farm gate sales. 

2- COVID-19 created more space for direct-to-

consumer marketing. 

3- Expanding production activities where possible. 

 

Climate change, specifically increasing temperatures and decreasing precipitation or greater 

precipitation variability during the growing season are the most commonly cited changes, along 

with a great source for the challenges as well. These responses include experiences of summer 

frosts, and both times of increased and decreased precipitation during the growing season. There 

are also several individuals citing issues surrounding increases in wildlife, invasives and pest 

pressures, which some equate with warmer winters and changing climates. Typically, both the 

climate related and wildlife or pest related pressures are met with on-farm practical responses, 

such as changing planting timing, increasing, and altering irrigation schedules, cutting and 

bailing earlier, creating garden buffers, and changing production schedules. One producer who is 

already active with greenhouse operations has subsequently expanded their greenhouse space to 

address climate variability in season. 

 

Another common area of change cited was related to changing demand for local food in YT. 

Many respondents discussed this in the context of an overall increase in demand for local food, 

as well as improved marketing opportunities such as the development of farmers markets. 

Responding to these changes in demand was most commonly a shift in their local marketing 
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opportunities at farmers markets and farm gates, with limited mention of increasing 

production where possible.  

 

Infrequently cited changes include the rising costs of inputs, labor shortages, loss of tourism 

during covid, and the loss of on-farm knowledge due to the death of a partner. Responses to these 

changes are limited; however, downsizing and ceasing production of specific products are cited 

as responses to rising costs and labor shortages. A unique response, but perhaps an important 

one, is illustrated by the fact that when this individual lost their partner, their response was to 

learn and educate themselves wherever possible, and then to seek help from their peers. This 

outreach and education approach was the only evidence of any response to a change that did not 

include on-farm practices, production levels, or marketing practices. Based on this response, it 

appears as though this individual was a female, which highlights a further challenge and issue 

amongst farm and ranch communities, everywhere, in gender inequality (Wilmer & Fernandez-

Gimenez, 2016; Zimmerer et al., 2015). While we do not explore gender this within this study, 

gender inequality is another significant socio-cultural issue to be addressed across agriculture, 

food and farm systems (Wilmer & Fernandez-Gimenez, 2016).  

 

A few respondents cited policy changes, although very limited details are provided in the 

surveys. Policy changes are typically addressed by local producers with on-farm practice 

changes, and/or by downsizing or ceasing production of a specific animal. The policy changes 

mentioned focus primarily on animal products, with the only mention of a policy that impacted 

vegetable production being from a hydroponic producer in Whitehorse who changed their 

building and system designs to meet city regulations and proceed with production. 

 

Local residents experiences of change 

Residents’ experiences with change were less variable than those cited by producers with cost 

and availability being the most discussed. One very notable difference in experience of change is 

reflected in how residents conceptualize timelines for change. Producers observed change across 

multiple production years, while many residents focused on natural seasonal changes and these 

impacts on food availability.  The various responses to change can be grouped into four 
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categories: (1) Purchase less local food; (2) Purchase more local food; (3) Dietary shifts; and 

(4) Personal production (Figure 4-5). 

Figure 4-5 – Resident experiences of change and subsequent responses 

 
Seasonality is the most discussed change experienced by residents. While producers talked about 

how growing seasons had become more unpredictable, many residents considered the change of 

local food availability in the context of normal seasonal shifts, with respondents typically 

purchasing more local food in the summer when it is readily available and easily accessible, and 

then relying on non-local food and purchasing more canned or frozen products in the cold winter 

months and the spring shoulder seasons when local food is not as available, if available at all.. 
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Increasing food prices is a common and shared experience amongst respondents, with many 

simply decreasing their local food consumption as it is more expensive than imported foods. 

Other responses to these rises included the practices of bulk buying, both from local and non-

local sources, as well as expanding home gardens to meet food needs. Concerns around prices 

were raised by individuals in the context of not being able to afford it due to the loss and/or 

change of employment, as well as increasing family size making local food too costly.  

 

Despite the rising food costs there is still an interest in continuing to support local, and residents 

have noticed that there is an increase in local food available. This increase has created more 

opportunities for residents to purchase local food, with one individual saying they are more 

likely to impulse buy local food when in the store. 

 

Increasing personal production and dietary shifts are two approaches to a range of changes 

experienced. Personal production comes in the form of both home and community gardens. 

Some individuals who have home gardens cited climate change, COVID-19, limited local 

selection and increasing food prices as reasons for their current and now expanding home 

gardens. While community gardens serve as a similar response, open access to community 

gardens not only expanded some individual’s personal production, but also served to bring them 

into the local food network, helped them identify the local producers and sellers, and in 

combination, these factors increased their local food consumption even further. 

 

COVID-19 Pandemic Specific Responses 

COVID-19 effected both producers and community residents/consumers alike, with experiences 

naturally being highly variable among the groups, but there is significant variability within each 

group as well, which is interesting. 

 

Local food producers experience of the COVID-19 pandemic 

There are some producers who did not experience any changes in their production through 

COVID (30%), while 25% of respondents had to increase production, and another 25% needed 

to decrease production. Decreased market access was experienced by 15% of respondents, and 

10% changed what they were producing. “Other” changes were identified by 15% of 

respondents, with difficulty in finding labor being cited most frequently. 
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Residents experience of the COVID-19 pandemic 

For residents, 19% experienced no changes in their local food opinions as a result of COVID-19 

and do not report any changes in their perceptions about local food. However, a significant 

portion of respondents perceptions of local food did shift through the pandemic, with 61% of 

respondents stating that they now believe local food is essential for stable and resilient food 

systems, and 55% of respondents stated that the pandemic made them realize that there are 

insufficient local food options. A further 13% now realize that local food is currently too 

expensive, and 23% of respondents stated they experienced other shifts. Those who selected 

“Other” further highlighted the shift in perceptions around the need for more local food options 

that are affordable, stable, and consistent, so they are accessible for all and become more than 

just a novelty. 

 

For example, “the pandemic has made me realize that local food is essential but currently cost 

prohibitive for stable food systems. If local produce is similar prices to box stores (like the basil 

we purchase) then it is easier to make the switch” and “Because the price of store-bought 

vegetables is too high for seniors on fixed incomes, I started an organic vegetable donation 

program for seniors every Friday morning through July and August. Last summer we delivered 

almost half a ton of fresh-picked produce for free distribution via the Golden Age Society.” 

 

Controlled Environment Agriculture as a Response to Change 

Among producers and consumers alike, there are growing concerns about the seasonal variability 

in the availability of fresh local food, the increasingly variable growing seasons, and these ere 

coupled with a desire for more local food options. Here we briefly explore controlled 

environment agriculture (CEA), specifically indoor hydroponics as a response to social-

ecological change. To better understand the role CEA could play we ask respondents their 

opinions of CEA, and about the existing supports and barriers for CEA in YT.  

 

Producing Food in the Winter – Does YT want or need it? 

Approximately 55% of local food producers and 69% of residents feel there is a need for 

producing food in YT through the winter months. Those opposed to year-round food production 
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highlighted a few reasons that are similar for both producers and residents. Broadly, the two 

overarching themes that emerged are the energy and capital intensiveness of utilizing these 

technologies, and the need for acknowledging their own communities’ social ecological 

conditions; rather than trying to grow all year round, as a community many respondents feel that 

there is a need to re-learn food storage techniques to better re-align with seasonal diets. 

 

Producers and residents alike identified their concerns around the intensity of resource 

requirements, most commonly energy, with a few mentioning water consumption concerns. The 

development of CEA and indoor hydroponics systems would certainly raise energy demands in 

communities, regardless of the scale of system, naturally with larger systems creating greater 

demand. Given that so many communities in YT are reliant on diesel for power generation, the 

sustainability of the development and operation of technologies such as CEA are called into 

question and still need more research (Kozachenko, 2020; Sambor et al., 2020; Wilkinson et al., 

2021). Further to this, one respondent highlighted that even when running on renewables like 

solar, during the winter when the desire for products from these systems is greatest, there is 

limited solar potential. 

 

Water consumption concerns are less justified, particularly when compared to water consumption 

in open-field agriculture where irrigation is used, as hydroponics is comparatively much more 

water efficient. However, it must be noted that in each circumstance of application water access, 

availability and stability will not always be the same (Gómez et al., 2019; Raviv et al., 2019; 

Wilkinson et al., 2021). 

 

That Yukoners should acknowledge their social-ecological context, and revisit and relearn food 

storage practices and live on a traditional seasonal diet is commonly expressed in the surveys; 

some also feel that this is an important consideration for a sustainable food system (Berkes & 

Folke, 1998; Blay-Palmer et al., 2020). For example, “I believe it is important to grow local food 

over the winter in the Yukon, but I also believe there needs to be more community education 

about how to store food” and “I think it is more important to store food grown locally over the 

winter. Eating seasonally has many benefits as I have discovered. In the summer I crave leafy 
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greens. In the winter I crave root vegetables. Also in the winter I feel like I need foods that fill me 

up better – leafy greens don’t satiate hunger the same way that potatoes do, for example.” 

 

This is an important sentiment, and creating food systems that are situated within the context of 

place-based dynamics is crucial for sustainable and resilient systems (Blay-Palmer et al., 2020; 

Lehikoinen, 2020; Schipanski et al., 2016). However, planning could still consider the fact that 

social-ecological dynamics are changing constantly, but at different rates, in different ways, in 

different cultures and ecologies, and this includes changing the food producing landscapes that 

may not be sustainable or resilient now or in the future. Shifting demographics and food culture 

preferences also need to be considered (Chen & Natcher, 2019; Natcher et al., 2021; Rotz & 

Fraser, 2015). 

 

Producers Opinions and Perceptions of Indoor Hydroponics 

Any interest in engaging with hydroponics directly is generally limited amongst local producers 

(Table 4-6). However, some of those that expressed interest in learning, qualified this interest 

with the comments that they have no intention of using or engaging with the technology in their 

operations.  

 

Table 4-6 – Producer opinions on indoor hydroponics. 

Question Response 

To increase local food production would you 

consider learning about or using indoor 

hydroponics? 

Yes I would like to learn more – 32%, Yes I 

would use it – 5%, Neither learn more or use 

it – 64% (n=22) 

Would you collaborate with local producers 

who use indoor hydroponics? 

Yes – 42%, No 58% (n=19) 

 

Unwillingness to engage with hydroponics emerges for reasons they state about not believing in 

the financial or environmental sustainability of these applications, the value or possibility of 

year-round production for them, the required energy intensity and/or the need to live within the 

social-ecological capacity of the region. The energy intensity concerns are consistent throughout 

the surveys and clearly demonstrate that the effective and expanded use of indoor hydroponics is 
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likely predicated on showing how solar and sometimes wind can be used to advantage in off grid 

operations through research, and creating a grassroots food producer community of practice that 

sees both the value and potential for more sustainable and resilient energy networks in YT 

(Mundler & Rumpus, 2012; Pittock et al., 2015; Wilkinson et al., 2021).   

 

Amongst both producers and residents, the need for living within the limits of the northern 

ecosystem, along with consuming local and in season diets that reflect the region’s natural and 

cultural reality continue to pop up time and again. We are unclear as to whether or not controlled 

environment systems are seen as a technology from outside, from down south and thus not native 

to a northern place is a driver for these perspectives. 

 

Running parallel to these sentiments, multiple respondents expressed concerns about the 

“naturalness” or “nutrition” of food produced hydroponically. For example,  

 

“Hydroponics does not produce the most nutritious food. I believe that terrestrial plants should 

be grown in soil as does the Govt re Canadian Organic Regulations Hydroponics cannot be 

certified organic in Canada. Also, I believe we should eat seasonally as far as Yukon is 

concerned” and “I believe that we live in the north and we should remember our context. I have 

lived my life eating fresh greens all summer and cabbage and root vegetables, canning dried and 

frozen foods all winter. This is the seasonal round, we can prepare for it and live quite well like 

this. I do not think that we ought to force nature in this way, it is energy intensive both human 

output and actual heating and light. It is totally unnatural to me, as a Yukoner, I want the cold 

and the dark in the winter, and I surrender to that and so I am happy, while I notice others who 

push against it and fight it and want warmth and light and avocados are not happy. They all 

want to go to a beach in south America in February, also energy intensive. I believe we need to 

shift our expectations, we can be happy with what we have, the summer is a flurry of activity and 

growth and the winter we step back and take a rest.” 

 

The concerns regarding naturalness and nutrition of hydroponically grown produce is not out of 

line with other studies that find similar sentiments amongst populations in other regions (Coyle 

& Ellison, 2017; Raviv et al., 2019; Tokunaga et al., 2015). Other studies have found that in 
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many cases these perceptions are often linked to a limited understanding of hydroponic 

production (Coyle & Ellison, 2017; Tokunaga et al., 2015). Further to this, the concerns 

surrounding the nutrition discrepancies or unhealthy nature of hydroponics are unconfirmed 

because the research to prove or disprove has not been conducted or is still limited, with most 

evidence currently indicating that nutrition levels are at a minimum the same when best practices 

are followed (Bian et al., 2020; Santamaria, 2006; Wilkinson et al., 2021). 

 

Residents Opinions and Perceptions of Indoor Hydroponics 

Overall, many residents still show some interest in purchasing hydroponically grown produce 

and/or engaging with hydroponics to produce food and to improve food security and as a 

complement to rather than a competitor with local food production (Table 4-7).  There is still, 

however, 25% of the respondents who state they would not purchase hydroponically grown food, 

and they express strong feelings against any of these types of technologies.   

 

Table 4-7 – Residents opinions and perceptions of indoor hydroponics. 

Question Response 

Would you purchase 

hydroponically grown food? 

Yes – 75%, No -25% (n=32) 

Preferred location to purchase 

hydroponic food? 

Grocery Store – 77%, Direct at producing facility – 32%, 

Farmers market – 26%, Home delivery – 26%, CSA – 

16% (n=31) 

Would you pay more for locally 

grown conventional or 

hydroponic produce compared to 

imported? 

Yes, to both – 72%, Yes for conventional only – 19%, Yes 

for hydroponic only – 3%, Neither – 6% (n=32) 

Would you pay more for locally 

grown hydroponics or 

conventionally grown produce? 

Willing to pay more for hydroponics – 35%, They should 

be priced the same 65% (n=31) 

Are you interested in root crops 

from hydroponic systems? 

Yes – 57%, Just leafy greens – 23%, None – 20% (n=30) 
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Question Response 

Would you prefer to run your own 

in-home hydroponic system? Or 

source all your indoor 

hydroponics from producers? 

Yes, I would prefer to grow all my own – 16%, Would 

prefer to buy all – 16%, Prefer a mix of both 51%, None – 

16% (n=31) 

 

Most would prefer to find hydroponically grown produce at a grocery store, with some interested 

in purchasing direct from producers through farmers markets and CSAs. If locally produced, 

some respondents would be willing to pay more for hydroponic produce than they would for 

imported products. Others, however, however seem generally unwilling to pay more for 

hydroponically grown over other local products and feel they should be priced the same.  

 

Approximately 65% of residents stated they would like to grow some or all their own hydroponic 

produce. The strong interest from consumers to own and operate their own systems presents 

another option for implementing some sort of controlled environment design solution for home 

and small scale growing, but there is ambiguity in the survey results with respect to what the 

system preferences are. Rather than looking at large or community-scale operations, one might 

explore the effective design of household systems that are less energy intensive and utilize the 

existing and shared resources of a home, or even a neighborhood in a more urban area like 

Whitehorse (Davis et al., 2016). 

 

Residents’ concerns about hydroponically grown produce are generally the same as producers 

with very little variance as the focus remains on energy and resource intensity, beliefs that 

produce should be grown in soil, and living within the means of the environment. 

 

Producer and Residents Perceived Barriers to Indoor Hydroponics in YT 

The perceived barriers for utilizing indoor hydroponics in YTs food system were similar between 

producers and residents who responded to the survey (Table 4-8). While questions specifically 

addressing concerns regarding energy consumption in hydroponics systems were only posed to 

producers, similar energy-related concerns were mirrored throughout some of the narrative 

responses in resident surveys. 
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Table 4-8 – Local producer and residents perceived barriers for indoor hydroponics in YT. 

Barrier Percent of Producers 

Perceived as Barrier 

(n=19) 

Percent of Residents 

Perceived as Barrier 

(n=32) 

Restrictive policy and regulation 5% 6% 

Non-existent policy N/A 16% 

High production costs 37% 53% 

Technology limitations 26% 40% 

Local producers not interested 58% 6% 

No local interest in indoor 

hydroponics 

11% 12.5% 

Lack of education about indoor 

hydroponics 

0% 22% 

Energy cost too high 53% N/A 

 

Residents and local producers alike commonly perceived the cost of designing, purchasing, and 

operating indoor hydroponics systems as a barrier to being adopted in YT. Participants wonder 

how these systems could sell produce at an affordable price for consumers that is not only 

accessible but is also competitive with other local producers and imported food, particularly 

when you factor in the cost of energy in YT. Further to this, the one hydroponic producer who 

responded stated are no government supports or funding available for them to offset costs. 

 

The lack of educational opportunities is not commonly cited as a barrier, although in considering 

the strong aversion to hydroponically grown food amongst many producers and some residents, 

it is possible that enhanced education and outreach will clarify some of the misconceptions about 

health differences between soil and soilless produced food (Coyle & Ellison, 2017).  In any 

event, more substantive research coupled with more effective education and community outreach 

could well provide the basis for both producers and consumers to make more informed decisions.  
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The strong sentiments expressed by many producers and some residents regarding the need for 

produce to grow in the soil, the assumed nutritional discrepancies between soilless and soil 

produce, and the belief that individuals and communities should re-learn food storage and 

preservation practices embracing seasonal diets are in combination barriers to widespread 

adoption. This demonstrates that these solutions are not for everybody, and further demonstrates 

that CEA and indoor hydroponics should not and cannot be viewed as a silver-bullet solution to 

improving food security across all of YT or even elsewhere in the north (Ostrom & Cox, 2010). 

For example, small-scale hydroponic initiatives from Kodiak to Arctic Village in Alaska are 

being successfully done using different production and distribution models with support from 

communities, Rural Alaska Community Action Program and the Alaska Tribes Extension 

Program. The Seldovia Water Garden in Seldovia, AK, a small-scale hydroponic operation 

producing fresh greens for sale in Seldovia and the Alutiiq Grown regional farm collective, with 

four farms operating on Kodiak Island including hydroponics, soil farming and raising chickens 

for local sales (McInnes & Lyons, 2023). 

 

Perceived technological limitations of producers and residents are not unfounded, with other 

studies also finding the lack of diversity of crop selection and the challenges of operating these 

systems in remote and harsh climates to be a challenge, as well as the limitations in the crop 

varieties that can be produced; there has been a heavy emphasis on the production of leafy greens 

and some berries and fruits, while in many rural northern areas there is an expressed preference 

and desire for root crops (Kozachenko, 2020; Natcher et al., 2021; Sambor et al., 2020; 

Wilkinson et al., 2021). Again, this reiterates that CEA and indoor hydroponics cannot be 

considered a universal solution but should be considered as part of developing a more diversified 

and resilient food system, with leafy greens enhancing food and nutritional security of the region 

(Schipanski et al., 2016), and root crops to satisfy cultural preference, especially in the 

Indigenous communities. 

 

Last, the lack of interest in these systems from existing producers is a significant barrier for 

adopting and/or engaging with these technologies. Fifty eight percent of producers view the 

general lack of interest as a barrier, while only 6% of residents agree that this is a barrier. If these 

technologies were to be adopted, a common assumption is that existing food producers will need 
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to champion these initiatives by adopting and integrating technologies into their existing 

operations. Given the current disinterest the better approach for technology adoption might be to 

support new producers through education, training, price, production and distribution supports.  

 

Producers and Residents Perceived Supports for Indoor Hydroponics in YT 

Based on broad answers across the survey, the sentiment that individuals desire to support local 

producers as much as possible is a support for implementing technologies like indoor 

hydroponics. Despite some not being interested in consuming or producing any hydroponically 

grown food, there is still some expressed preference for local food and the expansion of fresh 

produce offerings through the cold winter months and it is here that indoor hydroponics can fill 

this niche (Gómez et al., 2019; Natcher et al., 2021).  

Table 4-9 – Producers and residents perceived supports that exist for implementation of indoor 

hydroponics in YT. 

Support Percent of Producers 

Perceived as Support 

(n=13) 

Percent of Resident 

Perceived as Support 

(n=32) 

Supportive policy and 

regulation 

15% 19% 

Resources available to 

support local food 

purchase and operations 

39% 19% 

Functional technology 39% 56% 

Strong interest in 

supporting local 

62% 50% 

Education available 28% 9% 

Local producers want to 

use technology like 

indoor hydroponics 

23% N/A 
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Confirming the Models – Identifying the Connects and Disconnects between Local 

Perceptions, Government Agencies, Scientific Reports, and Literature 

Given that one of the most cited challenges in developing effective responses to change is an 

inability for effective collaboration among key stakeholders at the same level and across 

sociocultural, sociopolitical and institutional levels. Given the complexity, it is important to 

identify discrepancies between and among local perspectives, government agencies, scientific 

reports and the literature about the critical challenges, barriers and supports for responding to 

change, and to find better ways to effectively plan. Identifying discrepancies may also be useful 

Figure 4-6 - Perceived Barriers and Supports for Indoor Hydroponics in YT 
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to show where disconnects can be addressed among all stakeholders to ensure effective 

engagement and collaboration (Juhola & Westerhoff, 2011; Wezel et al., 2020). 

 

Below I compare recurring experiences of challenges, changes, barriers and supports against 

relevant government policy documents, climate and environment reports, and industry reports to 

better understand how and if individuals are experiencing SESs in a way that reflects what is 

stated in these reports. See appendix 8 for a list of secondary sources used for comparisons.  

 

Table 4-10 – Comparing local producer and resident perspectives with literature, research and 

government perspectives. 

Producer and 

Resident Perspective 

Government, Research and/or 

Scientific Perspective/Observation 

Confirm or Contradict Local 

Perspectives? 

Changing climate to 

include warmer 

winters and increase 

precipitation and 

temperature 

variability during 

growing seasons. 

1- Winter warming in northern areas 

like YT have seen average 

temperatures rise by 2 degrees C 

from 1948-2016 (Bush & 

Lemmen, 2019; Hancock et al., 

2022; IPCC, 2014, 2021b, 2021a; 

Yukon Government, 2021). 

2- Overall Canadian precipitation 

has increased by about 20% from 

1948 to 2012, with YT being 

above that average (Bush & 

Lemmen, 2019; Hancock et al., 

2022; IPCC, 2014, 2021b, 2021a; 

Yukon Government, 2021). 

3- Precipitation has increased across 

Northern Canada, with increasing 

variability in when it comes 

(Bush & Lemmen, 2019; 

Perspectives from the 

Canadian government, Yukon 

government and IPCC agree 

that climate change is already 

impacting YT and it will be an 

even greater concern moving 

forward. Increasing 

temperatures, and heightened 

variability in seasonal 

precipitation have already been 

documented. Reports do not 

specify summer frosts, they 

highlight the notion of overall 

increased variability of 

temperature and precipitation, 

as well as increased frequency 

of extreme events. 
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Producer and 

Resident Perspective 

Government, Research and/or 

Scientific Perspective/Observation 

Confirm or Contradict Local 

Perspectives? 

Hancock et al., 2022; IPCC, 

2021b, 2021a; Yukon 

Government, 2021). 

 

There have been 

notable increases in 

both the demand and 

production for local 

food in YT. 

1- The number of farms in YT has 

fluctuated since 2001 with the 

peak being in 2001 at 170, and 

the lowest being 8825 in 2021. 

(St.Pierre et al., 2022). 

2- Up until 2016 the overall area 

being farmed had remained 

consistent, however, the total 

area has declined from 2016 to 

2021 by 36.3% across YT and 

Northwest Territories (NWT)26 

(Canada, 2018). 

3- While farmed area and number of 

farms is decreasing, the amount 

of greenhouse area increased by 

54.8% across YT and NWT, to a 

total of 76,007 square feet 

(St.Pierre et al., 2022). 

4- Direct farm sales in YT and 

NWT increased from 48.1% to 

65.6% of farms from 2015 to 

2020, which is much higher than 

Statistics and perspectives 

from both the Canadian and 

YT governments demonstrate 

that there has been increases in 

both the supply and demand of 

local food in YT.   

 

The increased demand is 

clearly reflected in the YT 

governments push for 

expanded local food through 

the publication of a Local Food 

Strategy that was informed by 

community engagement and 

input. 

 

While the statistics data does 

not demonstrate an increase in 

total production of local food, 

it demonstrates that producer 

has shifted to direct and local 

 
25 Due to the nature of census data not all local food producers will be captured in the specific definition as a farm 
by the Government of Canada. 
26 Statistics Canada has lumped YT and NWT together for much of their reporting, however, it is clear that YT’s 
farming activity makes up a much greater portion of these statistics. 
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Producer and 

Resident Perspective 

Government, Research and/or 

Scientific Perspective/Observation 

Confirm or Contradict Local 

Perspectives? 

the national average (St.Pierre et 

al., 2022). 

5- The increased demand and 

interest in local food is reflected 

in a robust “Local Food Strategy” 

developed by YT Government to 

develop pathways for enhanced 

production and consumption of 

local. The strategy was informed 

by through community outreach 

and surveys (Agriculture Industry 

Advisory Committee & 

Department of Energy, Mines 

and Resources, 2015) 

sales, increasing the amount of 

locally available produce.   

Capital and 

operational costs of 

hydroponic systems 

are too prohibitive. 

1- The cost prohibitive nature of 

CEA and indoor hydroponic 

systems vary from case to case. 

Costs can be prohibitive 

particularly when purchasing 

large-scale and portable units 

such as a CropBox. Where the 

capital, delivery and installation 

costs exceed $500,000 at a 

location 2 hours west of 

Whitehorse. 

2- Industry research indicates that 

only 27% of vertical farms are 

profitable, while container farms 

have a 50% profitability rate (and 

Both practical experience of 

researchers at Kluane Lake 

Research Station and industry 

reports, confirm that in many 

cases the costs associated with 

large-scale hydroponic systems 

can be prohibitive.  

 

The costs of many off the shelf 

designs for indoor hydroponics 

can be very prohibitive for a 

community as the capital costs 

are high, while the delivery and 

installation costs only increase 

the more remote you get. This 
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Producer and 

Resident Perspective 

Government, Research and/or 

Scientific Perspective/Observation 

Confirm or Contradict Local 

Perspectives? 

many of the profitable ones were 

flower producers). This research 

is largely conducted on large-

scale systems in urban centers 

where profitability is more 

feasible (Capital, 2017).  

Additional Source: Research teams 

personal experience of purchasing 

and installing a system at the Kluane 

Lake Research Station 

confirms community members 

concerns about costs and 

demonstrates the need for 

place-based and community-

appropriate design solutions. 

Intensive use of 

energy is 

unsustainable both 

environmentally and 

financially in YT. 

1- Energy prices in Canada’s 

northern territories are some of 

the highest in the world (Sambor 

et al., 2020, 2023). 

2- Inuvik Community greenhouse 

and hydroponic operator in NWT 

cited their energy costs are 

excessively high at $0.62/kwh 

and the only way they are able to 

operate is through subsidies from 

the government (Gerlach & 

Scott, 2022).  

3- Smaller indoor hydroponic 

systems account for 12% of 

monthly operating expenses, and 

larger units can be up to 25% 

(Capital, 2017). 

4- Through effective demand 

management and integration with 

Research and industry reports 

confirm that the use of indoor 

hydroponics can be both 

financially and 

environmentally unsustainable. 

However, through effective 

load management and 

integration with renewables 

this can be significantly 

improved. It should be noted 

that still the upfront capital 

costs can remain a significant 

barrier.   
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Producer and 

Resident Perspective 

Government, Research and/or 

Scientific Perspective/Observation 

Confirm or Contradict Local 

Perspectives? 

renewables, the financial and 

environmental sustainability of 

these systems increases 

significantly (Sambor et al., 

2020, 2023) 

Hydroponically 

grown produce is 

less natural and 

nutritious than 

produce grown in 

soil. 

1- There is no concrete evidence 

indicating that the health and/or 

nutrition of hydroponically 

produced fruit and vegetables is 

any different than those produced 

in soil. As long as best practices 

are followed in hydroponic 

production there will not be any 

issues with nutrient deficiency or 

overloading (Bian et al., 2020; 

Gómez et al., 2019; Wilkinson et 

al., 2021).  

2- Further research is needed 

comparing micronutrients of 

crops. 

Research indicates that 

concerns around discrepancies 

in nutrition and naturalness of 

hydroponic are generally 

unfounded. While opinions of 

all will not be changed about 

hydroponics, more effective 

outreach and education 

regarding processes and 

outcomes may ease concerns of 

some potential producers and 

consumers. 

There are not any 

formalized funding 

or incentive 

programs to support 

hydroponic systems 

in YT. 

 

1- Reviewing the CAP programs 

that were in place until March 

2023, and the Local Food 

strategy for YT demonstrates that 

hydroponics is in a grey area of 

institutional supports. 

Commercial and community 

greenhouses are mentioned and 

supported, however, there is no 

This confirms the sentiment 

that there is no direct or clear 

support from government to 

fund these systems. 
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Producer and 

Resident Perspective 

Government, Research and/or 

Scientific Perspective/Observation 

Confirm or Contradict Local 

Perspectives? 

evidence demonstrating clear 

programming for hydroponic 

systems.  

2- The new CAP programs that 

launched in April 2023 have the 

same issues (Yukon Government, 

2023). 

 

Generally, the perspectives and perceptions regarding the challenges existing in local food 

systems, the changes experienced, and the barriers relating to implementation of hydroponics 

presented by producers and residents align with what is stated in government, industry, and 

scientific reports. The nuances and narrative may vary due to the different local, and regional 

experiences and objectives from a combination of sources.   

 

The one differing perspective relates to stated concerns about the health and nutritional value of 

hydroponically grown produce vs. that which is produced in soil. While the group of respondents 

opposed to hydroponics cite concerns about this, there is no indication or consensus among 

researchers that hydroponic produce is less healthy or nutritious than soil produced food (Gómez 

et al., 2019; Sardare & Admane, 2013). While there will be a cohort within the population that 

will remain adamant against hydroponic growing, there is the possibility that through education, 

outreach and engagement some individuals concerns about the health of hydroponically grown 

produce may be eased (Coyle & Ellison, 2017; Jansen et al., 2016). 

 

The consistent and similar experiences and statements from these different sources, raises the 

question, how come more isn’t be done to address food production limitations in the region? 

This question is critical and important to think about moving forward, but one contributing 

factors is likely a lack of effective collaboration between and amongst the different actors within 

the YT food system (Brooks & Adger, 2005). As the relationship information provided by 
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respondents indicates, there is not a strong network of food producers in the region who interact 

with each other, or with others, including government officials and policy makers. 

 

Comparing producer and residents perceived supports and barriers for the use of hydroponics in 

YT with commonly identified supports and barriers in SES, resilience and adaptive capacity 

literature 

The capacity to respond to change varies due to complex SES dynamics such as climate, 

environmental, social, cultural, economic and institutional conditions that exist in every situation 

(Rodriguez et al., 2009; West et al., 2016). Factors that help or hinder effective responses to 

change vary based on place-based social-ecological conditions with universal indicators being 

ineffective; however, SES literature present areas to consider, with management, governance and 

institutional dimensions being common (Folke, 2016; Folke et al., 2002; B. H. Walker & Salt, 

2006). Commonly identified supports for effective responses to change include engagement of 

diverse stakeholders, collaboration across institutional levels, social networks, social learning, 

communal responsibility, understanding of historical climate and climate projections, socio-

economic conditions and projections, cultural and political contexts, access to financial, social, 

human and natural capital, and a desire or willingness to change and collaborate (Brooks & 

Adger, 2005; Engle, 2011; Ostrom & Cox, 2010; B. H. Walker & Salt, 2006). Barriers commonly 

identified are related to institutional, social, informational, financial, cognitive, technological and 

natural capital and structures, with an inability to effectively coordinate and collaborate between 

key actors being one of the most commonly cited (Agrawala et al., 2007; Biesbroek et al., 2013; 

Juhola & Westerhoff, 2011; Loring et al., 2011).  

 

While these commonly cited areas in the literature are driving factors in one’s ability to respond 

to change, it is individual and community experiences and perceptions of systems and processes 

that will determine how and under what conditions responses to change will be implemented 

(Brooks & Adger, 2005; Loring et al., 2016). These broad categories can help understand place-

based supports and barriers and help identify and then design better pathways forward (Engle, 

2011).         
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Table 4-11– Comparing perceived barriers and supports for indoor hydroponics to common 

areas in literature. 

Commonly cited barrier in 

literature 

Cited in 

survey? 

Commonly cited supports in 

literature 

Cited 

in 

survey? 

Institutional Yes Institutional and Governance No 

Social Yes Management No 

Informational  Yes Social Networks No 

Cognitive Yes Social Learning No 

Financial Yes Communal Responsibility Yes 

Technological Yes Understanding climatic, socio-

economic, cultural, and political 

contexts 

No 

Natural System Yes Financial Capacity No 

  Natural Capacity No 

  Human Capacity No 

  Willingness to Change Yes 

 

The perceived barriers highlighted by producers and residents fit into all the commonly cited 

barrier types (Table 4-11). The perceived barriers emerge specifically in the questions pertaining 

to barriers in the survey, with additional context emerging in narrative responses throughout the 

survey when respondents expressed their concerns about hydroponic applications in YT.  

 

Financial and technological constraints emerge consistently throughout the survey, with concerns 

about capital and operating costs being so great that it is difficult to provide affordable and 

accessible produce; the energy requirements of the technology not only increase costs but are 

thought by many in YT to be unsustainable from an environmental standpoint. Perhaps one of the 

major barriers that is not discussed explicitly in the context of hydroponics within the surveys is 

the fact that the existing local food producer network is remote and isolated. Further to this, there 

is the fact that many producers are disinterested in engaging with hydroponics within their own 
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operations or exploring collaborative opportunities with others using the technologies, presenting 

a strong social and cultural barrier amongst the producers. 

 

Generally, the only supports identified by participants throughout the survey relate to 

implementing indoor hydroponics as a functional technology, a communal responsibility, and 

both are embedded in a willingness to change. The alignment with communal responsibility and 

willingness to change are based on the opinions that resident responses show that they change 

their purchasing practices to reflect seasonality and availability, and that they do have a desire to 

support local food.  

 

Local food producers and residents visions for the future of YTs local food systems 

Most commonly, the concerns for the future of local food production align in one way or another 

with the ongoing challenges related to climate change and increasing weather variability; 

unpredictable shifts in the political landscape is the second most common concern for the future 

(Figure 4-7). The selections for priority change areas to address concerns, align with the rest of 

the survey, with producers demonstrating minimal interest in technologies like hydroponics, and 

consumers being more interested (Table  4-12).  
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Figure 4-7 – Local producers primary concerns for the future of local food production (n=19) 

 
Table 4-12 – Priority change areas as selected by participants to support sustainable and 

resilient local food systems. 

Change 

Area 

Percentage 

of Local 

Producers 

(n=26) 

Percentage 

of 

Residents 

(n=27) 

Common Themes and Ideas 

Addition of 

new 

production 

that 

supports 

year-round 

growth. 

19% 44% 1- Increase diversity in producer types. 

2- Season extension and effective storage options 

rather than year-round (Individual and 

communal). 

3- Create more space for hydroponics and build 

out permanent greenhouse spaces. Ensuring 

more sustainable heat and power options like 

electric, rocket stoves, and/or biomass heating. 
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Change 

Area 

Percentage 

of Local 

Producers 

(n=26) 

Percentage 

of 

Residents 

(n=27) 

Common Themes and Ideas 

Increase 

existing 

forms of 

productions 

62% 48% 1- Increase storage, local processing, and on-farm 

services like inspectors and veterinary. 

2- Expand sustainable and organic land-based 

production.  

3- Expand certain production like grain to include 

human consumption, poultry hatchery, and seed 

producers.  

4- Increase land available to agriculture, and more 

effective use of what is already deeded as 

agricultural land, particularly near Whitehorse. 

No Changes 

Needed. 

0% 7%  

Other 19% 26% Responses further highlighted the need for season 

extension, increased storage and efforts that are 

individually based and communal. There was also a 

sentiment of uncertainty. 

 

 

Based on all responses many think year-round production should not necessarily be the goal in 

YT, but the focus should be grounded in season extension, and in creating more effective 

storage options that function at the level of the individual and the community. There are also 

concerns about the need for diversification of local food production in the region through 

different crop selection strategies, the expansion of expanding local crop and animal processing 

facilities, for increasing on-farm services like inspectors and veterinary services and expanding 

communal and individual initiatives like open markets and community gardens. 
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Preferences for Indoor Hydroponics in YT 

There was minimal context provided from producers for the questions related to hydroponic 

preferences, which is unsurprising given the general disinterest and opposition. While these 

questions for residents were close ended, so there was no additional context. Given the responses 

and perspectives received, it appears most likely, that in the cases where communities did 

express interest in hydroponic production, that small-scale and local initiatives focused on local 

and regional food security are more preferred than large-scale and/or export driven operations 

(Table 4-12 and 4-13).  

 

Table 4-13 – Local Producers Preferences for the Future of Indoor Hydroponics in YT (n=23) 

Preference Percentage 

of Local 

Producers 

Common Themes and Ideas 

Individual stand-alone systems 

focused on local and community 

food security 

17% Small things that can provide minimal 

fresh green additions that are manageable 

by individuals and the community.  

Collaborative and distributed 

regional network of systems 

focused on regional food security. 

22% N/A 

Large-scale operation focused on 

local and regional food security, 

as well as export. 

4% N/A 

None 30% 1- Need more than hydroponics. 

2- Opposed to hydroponics. 

3- Regenerative agriculture. 

Other 26%  
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Table 4-14 – Residents preferences for indoor hydroponics in YT (n=30) 

Preference Area Percentage of Residents 

Local only production 60% 

Export driven 0% 

Both 27% 

None 3% 

No Opinion 10% 

 

Key Findings and Action Areas for Indoor Hydroponics and the promotion of Local Food 

Initiatives 

The action items identified below are based on the surveys and activity models, the respondents’ 

concerns and visions for the future, government and industry reports, climate projections and the 

literature on SES and CEA. Of note, another study conducted at a similar time, but with a more 

limited scope, looking at food sovereignty and security in Whitehorse, identified a number of 

similar action areas, however, with some discrepancies in specifics (Blom et al., 2022). 

 

We do not identify prescriptive or specific pathways, as universal approaches are for the most 

part ineffective when responding to local and regional social-ecological change, and even more 

to the point, often lead to adverse outcomes in both the short and long terms (Ostrom, 2007). 

Approaches that are place-based and culturally and socially embedded stand the best chance for 

success.  So here we identify broad action areas that may be further explored by local producers, 

decision and policymakers, industry, and the YT community, with the hope that that supports will 

be found to help local people craft local solutions for effective responses to change. We 

developed these action areas to reflect key findings regarding YT food system challenges, 

changes, relationships, as well as the barriers, supports and perceptions of indoor hydroponics 

(Table 4-15). They also provide broad consideration areas relevant at most levels of application, 

whether it an individual in their own home, or an entire First Nation considering adopting the 

technology. While these suggested action areas are specifically related to the role of indoor 
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hydroponics, they remain broad, reflecting the variability and place-based dynamics of local food 

across YT.  

 

Table 4-15 – Summary of key findings that support the development of action areas. 

Key Findings that Inform Action Areas 

Existing climate conditions and short growing season are amongst the most significant 

challenges for local producers. 

Local producers feel isolated and remote with limited ability for cooperation and 

collaboration. 

Local producers have little to no interest in using technologies like hydroponics in their 

operations. 

Many residents are interested in purchasing and consuming locally produced food including 

hydroponically grown food. With some also being interested in producing their own. 

Energy consumption is amongst the most common concern and issue for hydroponics. 

There is a heavy emphasis from many on the importance of seasonal diets, and re-learning 

preservation and storage practices. 

Local producers primarily respond to change using on-farm practice shifts or marketing and 

business decisions with little or no mention of outreach, education, or collaboration. 

Another common concern regarding hydroponically grown food is regarding naturalness, 

safety and nutrition levels. 

 

The results of this research have shed further light on many of the arguments we made in the 

paper, “Controlled environment agriculture and containerized food production in northern North 

America” (Wilkinson et al., 2021) As we stated there and state again here indoor hydroponics 

cannot and should not be considered a one size fits all solution for enhancing the local food 

system in YT, and should instead  be  viewed more simply as just one potential component of a 

diversified and robust local food portfolio (Gerlach & Loring, 2013; Wilkinson et al., 2021). 

Furthermore, there is no single production model that should be elevated to priority status when 

developing sustainable and resilient local food systems, but what is needed is diversification, 

collaboration and cooperation (Deller et al., 2017; Gerlach & Loring, 2013; Hooper, 2020). With 
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this in mind we also argue for the idea that any action areas cannot be considered in isolation but 

must instead be integrated in synergistic into any proposed resilient local food system model for 

YT (Schipanski et al., 2016).  

 

The results of the surveys demonstrate that the perceptions and desires around indoor 

hydroponics are mixed amongst residents and producers alike. In any case, deploying these 

technologies, whether for and/or with private industry, a social enterprise, First Nations or the 

territorial government, existing farmer, or a new producer, the following action areas and factors 

should be considered as they address key findings regarding the core challenges and barriers to 

indoor hydroponics and a sustainable local YT food system (Figure 4-8). 

 

1- Focus on season extension rather than year-round production. 

2- Develop sustainable and reliable renewable energy systems in an integrated way with 

hydroponic systems to create an energy mix that can handle increased energy demands. 

3- Revisit policy and programming to create clear and functional supports specifically for 

CEA and hydroponics, but also to ensure there is more supportive policy for local 

production. 

4- Education and outreach to train new local producers and inform consumers about the 

process of hydroponics, as well as other controlled environment production systems. 

5- Market assessments and community engagement must be done to ensure the appropriate 

demand is there.  

a. Given the lack of financial success with conventional business models for indoor 

hydroponics and other vertical farming systems, there is a need for exploring 

alternative business models such as social and/or community enterprises. 
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Figure 4-8–- Action areas discussed and linkages to the barriers that they directly or indirectly 

address. 

 
Season Extension rather than year-round production for hydroponics 

There is a significant interest in hydroponically grown food for consumption from many 

residents, although survey participants commonly discuss the importance of season extension, 

rather than year-round production. This is an important finding as we originally proposed in 

Wilkinson et al. (2021) that year-round food production would be the most important outcome, a 

perspective that is quite clearly contradicted by our survey results. Numerous respondents state 

that year-round production is not feasible in YT in a sustainable way, and perhaps not necessary. 

Utilizing indoor hydroponics to enhance overall production and to produce more food in the 
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spring and fall shoulder seasons is a means to enhance food security and accessibility in YT 

communities, and probably in a more sustainable way for YT. 

 

By focusing primarily on operating these systems to extend growing seasons we can reduce 

overall energy demands by operating them exclusively on renewables like solar energy.  This is 

feasible if there is no expectation that they need to run in the cold, dark winter months (Gómez et 

al., 2019; Kozai et al., 2015; Sambor et al., 2020). By way of example, a study at Kluane Lake 

Research Station (KLRS) recently demonstrated that solar PV combined with batteries can meet 

96% of a container farms’ energy demand in the month of June, while it is only sufficient for 3% 

in December, and with an overall annual rate of 67%. If operations were to cease or be limited 

during the darkest winter months, we can reasonably assume that solar PV will be able to meet 

the majority of the energy demands for a containerized growing system (Sambor et al., 2023). 

 

Creating Sustainable Renewable Energy Systems to support hydroponics and sustainable 

communities 

The most common concern about hydroponics amongst respondents is the extra energy demand 

this would put on already compromised and inadequate grids in YT, with many communities 

running on unsustainable and costly diesel generators. Any implementation of hydroponics needs 

to carefully consider the repercussions, not only for the cost of their own operations to source the 

energy, but what the increased demand of energy may have for the community grid. In locations 

like Whitehorse where the grid is generally more reliable as it is primarily hydro-based power, 

these systems will have less of an impact. Attempting to implement any of these production 

systems in remote and off-grid communities that are powered by diesel-generators will probably 

have numerous detrimental and adverse effects, unless of course the system is powered primarily 

by solar or wind, with diesel used only as a backup (Cherniak et al., 2015; Natcher et al., 2021; 

Royer & Canada, 2011; Sambor et al., 2020). 

 

Additional efforts to increase the expansion of clean and renewable energy in YT are necessary 

going forward, especially as the population of Whitehorse is growing so rapidly as a result of in 

migration by people from other parts of Canada (Statistics Canada, 2021). Exploring different 

sources that are relevant to different communities in YT is essential. Similar to food production 
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systems, there is no single technology that will necessarily solve the energy issues across all of 

YT or northern North America (Ostrom & Cox, 2010).  

 

Currently, hydropower services most of the YT grid, with backup generation reliant on natural 

gas and diesel generators. Remote, off-grid communities rely primarily on diesel generators 

(Canada Energy Regulator, 2023; Cherniak et al., 2015). While the upcoming development of 

Casino Mine 150mW natural gas fired plant will enhance the immediate need for stable and 

reliable energy in the north, it is also increasing the GHG emissions from these systems, which is 

working at cross-purposes with federal and international mandates for emissions reductions 

(Canada Energy Regulator, 2023).A greater mix of renewables would enhance the sustainability 

of local food production where CEA applications are in operation (Despommier & Carter, 2011; 

Gentry, 2019). This is especially true when we acknowledge that the use of other renewables 

such as wind, solar, biomass and geothermal are negligible in YT, despite their being capacity for 

many of these renewables particularly the exceptional geothermal potential in the region27 

(Canada Energy Regulator, 2023; CanGEA, 2016).   

 

Small-scale and distributed energy production provides a useful approach to address sustainable 

energy needs in remote communities, and could be explored in parallel with food production 

systems (Al-Saidi & Elagib, 2017; Gentry, 2019). Looking to examples in YT like the large solar 

installation in Old Crow can prove a useful model for other communities to look to for enhancing 

their own energy security and sovereignty. This large scale installation now meets 25% of the 

communities energy demands, and has generated $400,000 in new revenue for the community to 

reinvest into new projects (Deller et al., 2017; Desmarais, 2022; Sambor et al., 2023).  

 

Government policy, programming and supports for hydroponics 

As is the case of many “new” or “novel” industries in any given region, bureaucratic and 

regulatory unknowns usually prove counterproductive with respect to innovation as they often 

create artificial barriers to what could progress toward implementation. Given the YT 

governmental emphasis on local food (Agriculture Industry Advisory Committee & Department 

 
27 Lack of legislation and regulation is a common barrier for geothermal across Canada, however, the YT 
government is currently working on legislation and laws (Gignac, 2022). 
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of Energy, Mines and Resources, 2015; Deller et al., 2017), they need to make processes and 

procedures clear for permitting, approvals, sales and distribution of hydroponically and other 

locally grown products, whether it be locally grown food crops or livestock.  

 

Furthermore, if enhancing local food production through CEA technologies or other regenerative 

agricultural models is a priority for the government, subsidies and incentives will provide a 

means to allow more individuals to become involved and in so doing will support a more vibrant 

and diverse local YT food system (Chen & Natcher, 2019; Deller et al., 2017; Wilkinson et al., 

2021). Survey respondents highlighted some of the following potentials that government could 

support with: 

 

- “Rebates / financial incentives lowering barriers to market entry for new producers. Even low-

interest loans?” 

 

- “We should start paying a fair price for food shipped thousands of miles. Perhaps a environmental tax is 

one way to level the playing field. If we did, locally grown food could compete very favourably.” 

 

Supporting any new industry in a region through subsidies and loans is a relatively common and 

effective way to support adoption and implementation, as well as to provide government with the 

ability to help focus industry, for example, focus on emphasizing production for local 

consumption rather than for export driven markets (Galloway, 2017; Williams et al., 2021). The 

notion of paying a fair or true price for imported foods is an important issue that is being 

discussed, not just in the north, but globally. Although not the only problem with the global, 

industrial agricultural systems, one major problem in pricing is that there are so many 

externalized, hidden and unaccounted for costs (Rockström et al., 2009). 

 

Education and outreach for new producers and consumers related to hydroponics 

Broadly, education and outreach initiatives could focus on multiple dimensions related to indoor 

hydroponics to support diversifying the YT local food system. A couple broad examples include 

the education and training of new producers in the region, and secondly outreach and education 

initiatives geared towards educating the public on the fundamentals of hydroponics production.  
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Education supports are needed to promote the ownership and operation of these systems and to 

help new producers enter local food production. Rather than large-scale producers and industry 

from outside the region bringing in hydroponic production, building capacity for locals to own 

and operate these systems with the necessary education is critical (Jansen et al., 2016; Pinstrup-

Andersen, 2018). While many automated systems are becoming increasingly user-friendly, 

formal education is useful for successful operation; for example, “Most people don’t know how 

to grow food and don’t have room enough in their residence, maybe more communal facilities 

could be made.” For example, partnerships through the YT Government, Yukon University and 

existing hydroponics designers and producers, like ColdAcre Food Systems could explore 

degree, diploma, and/or training programs that support the training of new local indoor 

hydroponics producers.  

 

Second, better outreach and education for consumers and residents across YT is needed to 

demonstrate the fundamentals and foundations of hydroponics; for example, “more education to 

public; offerings to get people to try it out and get hooked on buying it regularly locally.” There 

is a strong contingent of individuals with the belief that hydroponically grown food is unsafe, 

unnatural, and less nutritious than food produced in soil. While many individuals may never be 

interested in hydroponically produced food, through engagement, outreach, and demonstrations 

some individuals may become interested, and if not in producing it, at least in consuming it 

(Coyle & Ellison, 2017; Jansen et al., 2016). 

 

Place-based Market Assessments and Community Engagement for hydroponics applications 

While hydroponics can play a role in the future of YT food systems, it is also clear, that 

successful adoption and uptake will vary drastically among communities due to technical, 

financial, and cultural perspectives (Pinstrup-Andersen, 2018; Wilkinson et al., 2021). Our 

survey results provide a small sample, but they clearly show that this is the reality, with widely 

mixed opinions expressed from within the Whitehorse area, and across YT. Given the generally 

negative sentiments from producers and mixed sentiments from residents in our sample, it is 

likely that any application in a particular community will have mixed perceptions and opinions 

among residents, therefore community assessments will be needed to explore viability, and 
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inform place-based and culturally appropriate designs (Chen & Natcher, 2019; Kozachenko, 

2020; Natcher et al., 2021). 

 

Beyond indoor hydroponics – Building a sustainable and resilient local food system 

While the focus of this study is in part hydroponics, input from producers and residents identify a 

few other areas of concern that need to be addressed within the broader YT food system. 

Addressing these concerns will improve the overall food system and create a more diversified 

and resilient system that might or might not include hydroponics. 

 

Improve the local food producer network! 

Farmer-to-farmer relationships are frequently identified as one of the most critical support 

structures in agroecological movements toward resilient local food systems (Deller et al., 2017; 

Edwards-Jones et al., 2008; Hooper, 2020). While producers identify relationships with other 

farmers in the region, these relationships are said to be difficult due to remoteness and isolation. 

This is further highlighted through reference to the general YT problem of unreliable and/or poor 

telecommunications infrastructure.  

 

Promoting a more collaborative local food community across YT will help facilitate the 

development and sustainability of a diverse and resilient food system (Diekmann et al., 2020; 

Lehikoinen, 2020; Schipanski et al., 2016). Given the small population and scattered distribution 

of communities across YT, exploring options for regional networks may be a more realistic 

approach, although the problem of how best to facilitate this is in local hands. Given the greater 

number of producers in and around the Whitehorse and southern region, followed next by the 

Dawson City region, it may be effective to explore a “North Food Producer Group” and a “South 

Food Producer Group”. By no means do we suggest that these groups isolate from each other, 

but we do suggest that actively independent and collaborative regional hubs or networks will 

likely create a framework for a more cohesive and diverse food system, a system that will 

perhaps be in a better position to manage supply chain disruption, extreme weather events, and 

competition from outside “big ag” food  source in the northern marketplaces (Eriksen, 2017; 

Mier y Terán Giménez Cacho et al., 2018; Mundler & Rumpus, 2012; Tenza et al., 2018).  
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The Klondike Valley Farmer Forum was only mentioned by one participant, which is a group 

that represents farms from Pelly River to Mayo to Dawson City in discussions with Yukon 

Agricultural Association, and focusing on infrastructure, shared storage projects, and local 

marketing opportunities (Yukon Agricultural Association, n.d.).  The lack of information about 

the successes or activities of this group available online, and limited discussion from survey 

participants makes one question the degree of engagement and activity within the group.  The 

only evidence indicating possible activity comes from one of the farms leading the forum, the 

Lastraw Ranch receiving a Yukon Agriculture Award in 2022 for their work supporting other 

producers in sustainable agriculture and in collaborating on a cold storage network linking 

Whitehorse and Dawson City (Francoeur & Parker, 2022). Other groups such as Food Network 

Yukon and the Yukon Energy Food Security Network exist within YT, with the purpose of 

engaging local food producers and residents regarding food system improvements in YT. While 

these groups are an important start, the fact that not a single survey respondent mentioned them 

in any capacity, demonstrates their outreach needs to be expanded. Growing and expanding 

networks like this is a key step in creating resilient and diversified local food systems (Deller et 

al., 2017; Hooper, 2020). 

 

And, as noted elsewhere in this study, improving the telecommunications infrastructure across 

YT is critical to support the improvement of local food producer networks. While extensive  

2018 investment from industry, the YT government, and Canadian government has occurred 

recently to expand and improve telecommunications networks across northern British Columbia, 

YT and NWT (Government of Canada & Government of Yukon, 2018), recent hearings against 

Northwestel28 in April 2023, present a picture of an internet and cellular service that is very slow, 

intermittent, very costly, and is impacted by frequent outages (Hatherly, 2023). Enhancing the 

capabilities and capacity for communications will improve the ability for producers to 

collaborate amongst each other, as well as engage with government, industry, and consumers.  

 

Promoting seasonal diets by re-learning preservation and storage practices 

Preservation and storage techniques have historically been critical for maintaining food security 

through the cold winter months in northern North America, although now with the increasing 

 
28 Northwestel is the primary telecommunications company across YT, NWT and Nunavut. 
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reliance on the global industrial food system many have ceased these practices, and in some 

cases the practical knowledge has been lost (Gerlach & Loring, 2013; Loring & Gerlach, 2010). 

Many survey respondents, both those supporting and those opposing hydroponics expressed the 

importance of storing and preserving locally produced food, including plant and animal products. 

 

While some food preservation techniques have expanded to include high technology and 

chemical methods, there are still many practices and processes that are readily accessible (Table 

4-16). Many of these techniques and practices are relatively simple and with some training or 

exploration of resources available online, like the University of Georgia’s Extension Agency’s 

National Center for Home Food Preservation’s online database of “How do I ….?”, where they 

present methods for a whole range of preservation techniques and a book by the same group “So 

Easy to Preserve” these practices could be adopted by many (University of Georgia Cooperative 

Extension, 2015).  

 

Table 4-16 - Common Food Preservation Techniques 

Preservation Method Plant-based 

products 

Meat 

Products 

Cold storage and freezing X X 

Dehydration and drying X X 

Curing  X 

Fermenting X X 

Pickling X X 

Jams and preserves X  

 

Freezing and refrigeration practices, whether in root cellars, refrigerators or freezers are relevant 

and useful for both meat and plant-based foods. Several participants mention both individual 

practices related to freezing or root cellars, along with the use of communal freezer and storage 

spaces to create opportunities for those who do not have the space or resources. Some 

participants mention root cellars as a means for cold storage, and while these have been 

historically useful in many northern communities, with permafrost thawing across the north, 

there have been instances of these failing so there are new concerns about future uses and the 
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value of infrastructure like this (Organ et al., 2014). While recommendations for community-

based freezer programs can improve storage accessibility and capacity (Furgal & Seguin, 2006), 

one cannot ignore the energy requirements these systems are often dependent on diesel power, 

raising similar concerns to those of hydroponic systems.  

 

Dehydration and drying are common preservation techniques for meat and plant products. While 

technologies like food dehydrators simplify and quicken the process, there are simple designs, 

such as drying racks, stringing, wood sticks, natural surfaces, smoke houses, herb hanging, and 

drying trays that are widely accessible and affordable (Stimmelmayr & Sheffield, 2022). 

Similarly, curing, fermenting, pickling, canning, jams and preserves offer both technologically 

advanced, and designs that are accessible and affordable (Stimmelmayr & Sheffield, 2022; 

University of Georgia Cooperative Extension, 2015). 

 

While these practices are relatively accessible, and there is a lot of information available online 

or in the minds and stories of local knowledge keepers, outreach and education could further 

encourage adoption. Whether by community organizations, not-for-profits, K-12 education, or by 

government agencies, some form of accessible education related to preservation and storage 

could better support adoption of these practices. One, can look to some of the work done in 

Alaska, with the Tanana Chiefs Council Tribal Extension, that offers various workshops related 

to gardening and local food production. This extension effort services First Nations communities 

in the region, where villages can request in-person and hand-on or virtual workshops to share 

with community members on topics such as, (1) 10 steps to growing your own food; (2) 

container gardening; (3) subsistence gardening; (4); organic gardening and (5) Food preservation 

101 (Rader, 2023). 

 

Diversify the existing local food systems through various production methods and strategies 

As stated earlier, sustainable and resilient food systems are not built on single production types 

or industrial models, but on diversified local and regional producers who effectively collaborate, 

cooperate and communicate (Deller et al., 2017; Hooper, 2020; Schipanski et al., 2016). Multiple 

survey respondents acknowledge the need for diversification amongst local food producer types, 

as well as for the need for expanded agricultural services and supports. This need for 
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diversification is confirmed when one considers that of the relatively minimal crop land being 

farmed in YT in 2021, 42% of that is producing hay just for horse consumption (St.Pierre et al., 

2022).     

 

Many production types could be considered within the social-ecological context of YT. 

Expanding organic and regenerative farming practices were mentioned a couple of times 

throughout the surveys which is a common perspective in the fields of sustainable agriculture 

and agroecology (Blay-Palmer et al., 2020; Wezel et al., 2020). An opportunity to explore the 

regenerative agriculture space more effectively in YT would be to seek out collaborations with 

experts in the field of regenerative agriculture to support the development of robust place-based 

practices in YT. There are many research groups globally that could be solicited for partnerships 

with the Savory Institute being a good option. The Savory Institute is a global leader in 

regenerative agriculture and has a track record of developing place-based practices in a wide 

range of social-ecological settings, primarily grasslands (Savory Institute, 2023a). While there is 

no presence of the Savory institute in boreal forest ecosystems, they provide a Hub Network 

program that supports and encourages the development and adoption of local and sustainable 

land and livestock practices (Savory Institute, 2023b). 

 

Revisit policy and regulation to support local producers and enable effective and affordable 

wildlife and livestock raising 

Policy and regulation are not at the forefront of most survey responses; however, it is evident that 

animal and livestock regulation is restrictive and cumbersome. In YT this is specifically related 

to sheep and goat raising, as multiple producers state that they had considered bringing these 

animals in to diversify their operations but decided against it as it would be too costly and 

restrictive to sell the products. The YT government could revisit its livestock legislation and 

policy, with robust community engagement and input to ensure that policy and legislation 

matches the social-ecological conditions of YT (Biggs et al., 2015; Carper et al., 2022). 

 

Currently, with imported foods being subsidized in Northern Canada, there could be exploration 

into policy and programming that provides more accessible subsidies, grants and supports that 

would allow local producers to provide food at competitive and affordable prices (Blom et al., 

2022). More specifically, YT government could explore procurement strategies within their own 
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institutions to better support local produced products, a strategy that has been deployed in 

Alaska. Efforts such as these provide a relatively easy approach for governments to support local 

food production and increase demand for products (Blom et al., 2022; Harris et al., 2012). 

 

A Final Note 

This study presents a first approximation in pattern recognition regarding the current local food 

system and the place indoor hydroponics may have in YT. While this approach does not yield 

specific or prescriptive outcomes, it identified patterns that must be explored further in the 

context of developing sustainable and resilient local food systems in YT.  

 

The challenges currently facing the local food producing community are primarily cold climate 

conditions and the increasing variability in annual seasonal weather making planning and 

operating difficult. When combined with remoteness and isolation collaboration and market 

access become even more difficult. The YT local food producing community is small, yet there is 

growing demand for their products amongst residents, although some residents cite a significant 

challenge in accessing locally produced products outside of the summer months. 

 

The changes experienced by local food producers were variable, however, climate and weather-

related changes were common experiences. Further to this was the experiences with increasing 

wildlife pressures. The changes were consistently only met with on-farm practice and 

management change. Changes in demand for local food was met with marketing and distribution 

practice changes. Residents perceived change differently, with the most discussed change being 

the fluctuations of local food availability throughout the year with regular seasonal shifts. 

Beyond this change, the residents experienced a range of changes related to increasing prices, 

reduced availability and accessibility, and increased availability and selection. These changes 

were met primarily with either an increase or reduction in local purchasing, but there were other 

instances where personal production and dietary shifts were applied.    

 

CEA and indoor hydroponics as one response to change and enhancing food production is met 

with a range of perspectives. While many producers are indifferent, disinterested or opposed to 

CEA and indoor hydroponics, there are many residents who are interested in purchasing food 
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from these systems if it were to be locally produced. The wide range of concerns regarding CEA 

and indoor hydroponics such as energy, costs and food quality all need to be addressed through 

development, education, and research initiatives to improve success of these systems.  

 

Ultimately it is clear that while indoor hydroponics and CEA does have a place in YT, it will not 

work everywhere. Further highlighting the importance of developing place-based designs and 

systems for these applications and exploring the development of diversified sustainable food 

systems that include a wide range of production, preservation, and storage techniques.  
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Abstract 

There is an ongoing debate about the role of controlled environment agriculture and 

containerized food production in local food systems in Northern North American communities. 

Some critics dismiss these applications as ineffective, arguing that because they marginalize 

certain populations they do not have a place in northern food systems. However, such critiques 

are premature and undermine what may prove to be an important and complementary component 

of local and regional food systems in the north, particularly if designed and implemented in a 

culturally appropriate and place-based context. Containerized food production can offer 

enhanced food production capabilities for communities through year-round production.  

While there are still concerns about proper growing protocols, scalability, output, durability, and 

economics, these can be addressed, modified and improved through research and continued 

applications. New opportunities requiring further exploration in the application of containerized 

food production systems include, but are not limited to, integrative systems design, the 

enhancement of community development initiatives, and the integration of the social networks 

that are necessary for diversified local food production. 

 

Introduction 

There is a growing debate about the potential role of controlled environment agriculture (CEA) 

and containerized food production systems (CFPS) in local food systems (Pinstrup-Andersen, 

2018), and these debates are now occurring more specifically in the context of northern 

communities (Kozachenko, 2020). These discussions are of particular importance for northern 

communities in Canada and Alaska, where food security is an ongoing challenge (Guo et al., 

2015; Inuit Circumpolar Council-Alaska, 2015; Kluane First Nation & Arctic Institute of 

Community-Based, n.d., 2016; Tarasuk et al., 2016; Todd, 2010). 
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Recent criticisms of the role of CEA focuses on an Indigenous context claim that CEA is just 

another form of outside or “top-down” development (Kozachenko, 2020). While this may be true 

in some circumstances, we advocate for CEA applications that are relevant for multiple northern 

rural communities and operations instead, including but not limited to Indigenous communities. 

Regardless of the community, operation, or system used, all applications must be situated in an 

appropriate local cultural context and must be designed and implemented in ways that serve the 

community needs as defined by each community, whether Indigenous, urban, rural, or industrial.  

 

We propose that there is no single or “one-size-fits-all” solution to northern food and nutritional 

security. We do suggest that CEA remains a potential contribution to a more food-secure future 

for northern communities, especially in a context of economic, political, and climatic uncertainty 

(Pinstrup-Andersen, 2018; Treftz & Omaye, 2016).  

 

The extent to which CEA will be a viable northern food system option going forward depends on 

a great deal of research and community engagement that remains to be undertaken. With respect 

to northern communities, we do not view CEA and CFPS as a silver-bullet solution to food and 

nutritional security. However, we do see the potential for containerized systems to be part of a 

diversified and integrated food system that has the capacity to meet local and even regional food 

and nutritional needs. Recognizing that CEA and CFPS will not meet all community food needs, 

but that they can still play a role in supporting both food and nutritional security is important 

because they can function as complementary systems that are place-based, culturally appropriate, 

and designed to meet specific community needs as defined by a community.  

 

In this article, we provide a brief overview of food security issues in northern communities and 

an overview of CEA and CFPS. We then discuss the advantages and disadvantages of the 

specific CEA application of CFPS when compared to industrial agriculture and greenhouses and 

outline the social, economic, and environmental factors that must be considered. Following this, 

we present some challenges and opportunities for CFPS in the context of future research. 
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The purpose of this paper is to provide a review of CEA and CFPS in the context of northern 

applications, to discuss critiques, challenges and drawbacks, advantages and disadvantages, and 

opportunities, and to provide the basis for understanding what further work is needed to explore 

successful models going forward. Our focus is on subarctic applications of containerized food 

production systems, with an emphasis on hydroponic growing methods. We are interested in all 

northern communities, including but not limited to Indigenous communities, off-grid 

communities, and industry camps. Definitions for rural and urban vary; for our purposes northern 

rural communities are disconnected from the road and marine highway systems and/or have a 

population less than 1,000 (Goldsmith, 2007; Statistics Canada, 2018).  

 

Food Security in Northern Communities 

Food security in northern communities is challenging due to remoteness, severe weather, and 

short growing seasons, among other social-ecological factors. Despite these challenges, 

communities have thrived using subsistence strategies such as hunting, fishing, and community 

gardens (Gerlach & Loring, 2013). Livelihoods in the communities have traditionally centered 

on the harvest of country foods29, although there has been a long-term transition to a cash 

economy, with increasing reliance on industrially produced, store-bought foods imported from 

outside and transported long distances.  

 

While commercially available foods provide one measure of food security, the availability and 

quality of these foods are subject to the vagaries and vulnerabilities of a global food system. 

Access is dependent on one’s ability to pay for store-bought foods that do not fulfill many of the 

roles that country foods play in northern communities (Loring & Gerlach, 2009). According to 

Loring and Gerlach (2009), “this transition is having severe consequences for the health of 

people and for the viability and vitality of rural communities, and in subtle ways that are not 

always tracked by conventional food security methodologies and frameworks” (p. 466). This 

dietary or nutritional transition has resulted in diets of poorer nutritional quality, with negative 

health outcomes related to metabolic and cardiovascular syndromes and diseases, including Type 

2 diabetes, coronary heart disease, and colorectal cancer (Hurwitz, 1977; Loring & Gerlach, 

 
29 Country foods refers to food harvested from wild animals and plants (Loring & Gerlach, 2009).  
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2015). With the ongoing climatic and regulatory impacts on country food and adverse dietary-

related health outcomes, the need for local food production strategies that are new and 

innovative, but still place-based and culturally appropriate, is growing. 

 

Methods 

This review is based on observations made in public news media, informal input from 

individuals living in Yukon Territory and Alaska, and existing literature on CEA. These sources 

reveal a variety of perspectives and opinions on the place that CEA has or may have for local 

food production in northern communities. Given the evolving nature of these technologies and 

the limited community-based research that is available, more substantive research on CEA is 

needed for communities to make informed decisions about how and under what conditions CEA 

can be applied successfully in northern communities (Gomez et al., 2019; Kozachenko, 2020; 

Pinstrup-Andersen, 2018). This paper was developed using an extensive but non-systematic 

literature review (Berry et al., 2015; Ferrari, 2015). Peer-reviewed journals, books, non–peer-

reviewed literature, and government and industry reports are included in our review. 

 

Overview of Containerized Food Production Systems  

Containerized food production systems are a form of CEA where a container (a shipping 

container, for example) is repurposed for food production, although in some cases a new 

container is used due to concerns around the structural integrity of the recycled containers 

(Newbean Capital, 2017). In these systems, environmental conditions are controlled for optimal 

plant growth and primarily utilize soilless agriculture techniques (Newbean Capital, 2017; Raviv 

et al., 2019). CFPS are often used in situations where industrial agricultural production capacity 

is limited, or where food miles and “price at market” vulnerabilities exist, as is the case for both 

urban and rural northern communities (Coley et al., 2009; Gómez et al., 2019; Loring & Gerlach, 

2009).  

 

There are numerous techniques and systems that can be used in CFPS, including but not limited 

to soil-based growing mediums and aquaponics, although hydroponics and aeroponics are 

probably the most common (Gómez et al., 2019; Newbean Capital, 2017). There are different 
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hydroponic techniques in use now, including the nutrient-film technique, deep-water culture, and 

aggregate culture. The nutrient-film technique uses a thin film of solution that constantly flows 

over plant roots, while deep-water culture has plant roots that are constantly submerged in a 

flowing solution. Aggregate culture has plants in bagged substrates or containers with a drip 

system for the nutrient solution (Gómez et al., 2019). Aeroponics systems mist roots with a 

nutrient solution at specific time intervals and volumes (Eigenbrod & Gruda, 2015). The scale of 

CFPS systems ranges from small at-home operations up to large-scale container farms or “plant 

factories” (Gómez et al., 2019; Newbean Capital, 2017).  

 

Containerized Food Production Systems: Advantages and Disadvantages  

Containerized food production systems, greenhouses, and open-field farming each have strengths 

and weaknesses in relation to operations, resource use, and crop yields, among other factors. 

Table 5-1 outlines some key differences between container farms, greenhouses and field farming.  

Table 5-1 - Comparison of CFPS Using Hydroponics, Greenhouse, and Field Farming. 

Presenting both CFPS and greenhouses demonstrates the differences that can exist between 

various CEA applications 

 Container Farms Greenhouse Field Farming 

Light source 
Electrical lighting Sunlight and/or 

electrical lighting 

Sunlight 

Growing season 

(days/year) 
365 365 

Variable 

Soil Use 
Variable Variable Yes 

Harvests per year 
8-12 for lettuce 6-7 for lettuce Usually 2 for lettuce 

Water source 
Local water network Local water network Rainfall and irrigation 

Water use 

(gallons/head of 

lettuce) 

0.3 0.3 6.5 
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 Container Farms Greenhouse Field Farming 

Electricity use 
High – Lights run 

12-20 hours daily 

and the heating 

system is run in 

winter. 

Variable – Lights 

generally run more 

than 2-4 hours daily 

and the heating system 

run in winter. 

Low 

Pest control use 
Variable – Enclosed 

environment and 

integrated pest 

management as 

needed 

Variable – Enclosed 

environment and 

integrated pest 

management as needed 

Variable – Pesticides, 

herbicides, tilling, 

mulching, weeding 

and integrated pest 

management 

Production (heads 

of lettuce/acre/year) 
5,000,000 1,600,000 50,000 

Source: Modified from Coyle and Ellison, 2017. 

 

Advantages 

A key advantage of CFPS is season extension, year-round food production, and improved yields 

per acre or unit when compared to industrial open-field farming and greenhouses. These 

advantages are amplified when considering the potential of these technologies in northern 

climates where industrial agricultural opportunities are limited due to short growing seasons, 

poor soils, and challenging growing conditions (Gómez et al., 2019; Kalantari et al., 2017; 

Loring & Gerlach, 2015). CFPS and greenhouses eliminate or significantly reduce the risks 

associated with extreme weather events such as hail and flooding, and provide some control over 

growing conditions, including temperature, light, humidity, day length, and carbon dioxide levels 

to maximize growth rates and yields (Gómez et al., 2019; Raviv et al., 2019). 

 

Risks associated with soil-borne pathogens, among other pests and pathogens, are eliminated or 

significantly reduced when not using a soil-based medium, and where appropriate cleaning 

procedures are maintained (Gómez et al., 2019; Raviv et al., 2019).  
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CFPS minimize water consumption through a variety of controlled irrigation techniques, closed-

loop irrigation systems, humidity control, and the capture of evaporated water for reuse (Raviv et 

al., 2019). Beyond specific production and resource consumption advantages, there are benefits 

related to food production, including individual and community health, and community 

development potential.  

 

CFPS provide improved capacity for the production of local produce such as leafy greens, which 

may improve nutritional security, and improve food-related health outcomes in the north 

(Fallovo et al., 2009; Loring & Gerlach, 2009). Opportunities for more flexible placement of 

CFPS in locations close to markets can optimize transport efficiency and reduce the time 

between harvest and consumption (Gómez et al., 2019; Newbean Capital, 2017). Additionally, 

these systems can be placed in areas with larger populations and a more accessible and available 

workforce. A larger population also enhances the potential for utilizing volunteers to reduce 

production costs and contribute to community development through expanded social networks 

(Lawson, 2005; Newbean Capital, 2017). While CEA and CFPS vary in complexity and the use 

of technology, automation is making the systems more user-friendly. These technological 

advancements allow for community development through increased employment opportunities 

and business ventures, even for those with limited or no horticultural experience (ColdAcre Food 

Systems, 2020; Newbean Capital, 2017). 

 

Disadvantages 

CEA and CFPS have limitations in their suitability to support crop production (Sardare & 

Admane, 2013). For optimum utilization of space in an enclosed environment, crops are grown 

vertically in several layers on shelves. Short-stature, fast-growing plants such as lettuce, leafy 

greens, and culinary herbs work best in these types of cropping systems. Crops requiring 

trellising or several months to harvest may be less cost-effective. The controlled sanitized 

environment of CFPS allows for effective pathogen and pest management. However, a breach 

allowing pathogen entry into a pest-free environment can result in significant and rapid crop 

failure (Raviv et al., 2019; Sardare & Admane, 2013).  

 



 262 

The need for energy for heat and power is large in CFPS and greenhouses (Sambor et al., 2020). 

Given the current energy demands and issues in the north associated with so many remote 

communities being reliant on diesel generators, adding yet another energy burden to some 

communities may prove to be a significant barrier to successful adoption (Cherniak et al., 2015). 

Note, however, that there are ongoing debates about energy consumption and greenhouse gas 

emissions of local CFPS food production versus industrial agriculture. When the life cycle 

assessment (production, processing, distribution, and consumption) is considered, and when the 

sustainability of local production is compared to that of food imported from industrial operations, 

the entire life cycle of the food must be considered (Edwards-Jones et al., 2008). So far the 

general consensus is that sustainable food production systems are variable, but most effective 

when designed in place-based and culturally situated ways (Edwards-Jones et al., 2008; Gómez 

et al., 2019; Sambor et al., 2020).  

 

For several decades there have been recurring discussions and concerns about CEA with respect 

to nitrate accumulation and potential health concerns (Sideman, 1999). Nitrate accumulation can 

be a risk for plants and particularly for leafy greens grown indoors, especially where light levels, 

nitrogen inputs, or crop storage are not managed appropriately. Nitrate levels exceeding the 

recommended limits can cause negative health outcomes related to gastrointestinal illness, 

oxygen transport in infants, and exposure to carcinogens in adults (Santamaria, 2006; Sideman, 

1999). An increased accumulation of nitrate in leafy greens tends to be correlated with low light 

conditions. Earlier production efforts in indoor farming used fluorescent lighting rather than 

LEDs. With the new LED technology, light levels are now approaching or are similar to those 

found in a greenhouse or a field during summer conditions. Earlier reported findings of increased 

nitrate levels may therefore not apply or be accurate for current and more efficient indoor 

production approaches (Bian et al., 2020). On the other hand, poor management in any type of 

production system with excessively high or inappropriate fertilizer levels or inadequate climatic 

conditions can be expected to result in limited production and diminishing nutritional quality 

resulting from excessively high levels of nitrate. 
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Social, Ecological and Economic Factors to Consider in Containerized Food 

Production System Projects  

Containerized food production systems can improve the availability, access, variety, and quality 

of produce in northern regions; however, place-based social-ecological conditions affect the 

success or failure of a CEA system in each setting (Gómez et al., 2019; Mier y Terán Giménez 

Cacho et al., 2018). Exploring existing and past local food production systems such as 

community gardens may help with identifying factors and conditions for successful local food 

production, in both rural and urban cases (Lawson, 2005). Equally important, exploring local 

food production as an effective community response to change encourages a systems approach 

where social, environmental, and economic conditions interact with each other in effective and 

functional ways (Spring et al., 2019; Walker & Salt, 2006).  

 

Social and Institutional Factors 

The available research on the social, cultural, economic, and institutional constraints and 

opportunities for CFPS remains limited, but community gardening, greenhouses, and other local 

production systems provide details about the social and institutional conditions necessary for 

successful local food production initiatives (Gómez et al., 2019). Important factors in most cases 

include the extent of community interest in locally produced food, adequate ownership and/or 

leadership, education, policies that help rather than hinder (Loring et al., 2011), and strong social 

networks that foster cooperation and community engagement (Eyssartier et al., 2008; Lawson, 

2005; Loring & Gerlach, 2010). 

 

CFPS and other local food production initiatives require community support, interest, and 

engagement (Lawson, 2005). Support for local production often results from problems in the 

existing food system and/or changing social-ecological and climatic conditions, or, sometimes, 

land-use conflicts (Spring et al., 2019; Wesche & Chan, 2010). For example, northern 

communities have limited fresh produce options available, and this selection decreases during 

the winter. The produce available is often low in nutritional quality, in poor condition with 

respect to freshness and quality, and expensive (Loring & Gerlach, 2015). Urban communities 

may desire local production to decrease food mile vulnerabilities, but another commonly 
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expressed interest in urban communities is the desire to reduce the environmental footprint of 

their food consumption (Eigenbrod & Gruda, 2015). Food security issues and environmental 

sustainability are often leveraged to foster interest and support in local food production 

(Eigenbrod & Gruda, 2015; Lawson, 2005; McKay, 2018). While local interest is essential for 

the success of CFPS, so too is effective leadership and ownership. 

 

Effective leadership is necessary for both the implementation and long-term viability of CFPS. 

Throughout the history of community gardening, greenhouses, and other local food production 

strategies, leadership and ownership have come from NGOs, communities, private enterprise, 

and individuals; the role of government is sometimes effective, and sometimes not (Eyssartier et 

al., 2008; Gómez et al., 2019; Lawson, 2005). Regardless of who the owner is, committed 

leadership with the long-term interest and commitment, economic and cultural investment, and 

viable operations plans are required for the success of local food production (Lawson, 2005). 

Community gardens have been used in some rural northern settings for generations (Loring & 

Gerlach, 2010).  

 

In some circumstances, community gardens have been developed in response to an immediate 

crisis, with the victory gardens during World War II but one example (Lawson, 2005). The 

gardens and garden programs that emerged were often implemented without long-term 

operations in mind and often ceased to exist following the crisis (Lawson, 2005). In other cases, 

local production from community gardens or greenhouses has been engrained in the community 

and culture across generations, resulting in both the practices and growing spaces thriving over 

multiple generations (Eyssartier et al., 2008; Loring & Gerlach, 2010). While local food 

production is enhanced through successful leadership, support from governments may help 

create conditions that encourage the systems to thrive.  

 

Policy and governmental support are critical for CFPS and other local food production strategies. 

The global expansion of industrial agricultural and associated practices has resulted in policies 

that are best suited for large-scale farming systems (Blay-Palmer et al., 2020; Paredes et al., 

2019). At a minimum, policy should not be a barrier to CFPS, and in the best circumstances, it 

should support and/or incentivize individuals or groups to adopt the technology where it is 
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locally appropriate and desired. In 2015, the Milan Urban Food Policy Pact was ratified by 

mayors from all over the globe, and it explicitly acknowledges the importance that urban centers 

play in the food system and highlights the need for these centers to actively participate in and 

promote the transition to sustainable food systems (Blay-Palmer et al., 2020). Top-down 

endorsements such as this may help lay the foundation for local and regional policies that are 

supportive, but by themselves are not enough.  

 

Strong social networks are critical for knowledge transmission, and for formal and informal 

education related to CFPS. Knowledge transmission is critical for success for multiple reasons, 

including skill development for those adopting new or existing horticultural practices (Eyssartier 

et al., 2008), as well as communications and education within a community (Coyle & Ellison, 

2017). The community not only serves as a consumer but can be a champion to gain further 

support for the implementation of CEA (Parmentier, 2014).  

 

Communication and education are important to most producers, although with hydroponically 

grown produce these may be essential for success. This is the case because some consumers have 

a limited understanding of the hydroponic growing process and are reluctant to purchase produce 

from these growing systems as some consider them to be “unnatural” (Coyle & Ellison, 2017; 

Gerlach et al., 2011).  

 

Economic Factors 

Economic research on CFPS is also limited, particularly in the context of rural systems and 

Indigenous communities (Gómez et al., 2019). However, there are some conditions that need to 

be addressed in most circumstances for successful implementation and operation. 

 

First, there must be adequate funding in place to purchase and install the system, as well as to 

finance operations (Tokunaga et al., 2015). Secure operational financing is important, as the 

return on investment of CFPS is slow in many cases (Newbean Capital, 2017). There have been 

many different approaches to securing funding and launching CFPS systems, with private 

enterprise being very common, but another promising model is based on social enterprises 

(Gómez et al., 2019; Lawson, 2005).  
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Social enterprise models are generally less directly concerned with profitability and return on 

investment and thus can access diverse funding opportunities through schools, governments, and 

donors—opportunities that enhance the chances for success (Gómez et al., 2019; Reisman, 

2012). As a social enterprise or community-based initiative, CFPS may be better situated to 

capitalize on the numerous successes that greenhouses and community gardens have experienced 

so far. These successes include operations that support education and research opportunities in 

the community, provide leisure activities for community members and volunteers, improve 

mental health and wellbeing for individuals, and help build stronger community ties (Gómez et 

al., 2019; Lawson, 2005; Reisman, 2012; Relf & Lohr, 2003). 

  

Shifting the focus to operations that emphasize community development over profit not only 

gives CFPS a more diverse range of funding options, but also takes the pressure off system 

managers with respect to profitability and maximizing sales. While specific evidence of CFPS 

being used for community development is lacking, local food system development is a common 

strategy applied for community development. This may include farmers markets, community 

supported agriculture enterprises, urban farming and agriculture projects, and food hubs (Deller 

et al., 2017). Different models for CFPS applications should be explored to identify sustainable 

operations for northern communities that effectively balance community and economic 

development.  

 

In many cases, locally grown produce such as those from CFPS and other CEA applications are 

more expensive than produce from industrial agriculture (Coyle & Ellison, 2017; Gómez et al., 

2019). This factor complicates the application of CFPS in northern communities, although in 

some cases even a more expensive locally sourced product is preferred to an imported product 

(Edward-Jones, 2008; Gómez et al., 2019). This preference can come from consumers’ strong 

desire to support local production and consumption, a general interest in environmental 

sustainability, or the lack of other options (Gómez et al., 2019). In those cases where more 

expensive produce is not feasible for community members to obtain, not-for-profit social 

enterprise models or alternative community-driven approaches may develop solutions for CFPS 
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applications that provide locally grown produce that is accessible to all in the community 

(Gomez et al., 2019; Moragues-Faus, 2019).  

 

When applied in a northern urban setting, CFPS have unique opportunities due to the larger 

population base, such as partnering with restaurants where they can establish more financially 

sustainable operations (Gómez et al., 2019). Restaurant partnerships are less viable in rural 

communities with low populations and few to no commercial restaurants; however, in locations 

such as Northern Canada, Alaska, or even an island like Hawaii, where most of the food is 

imported and costs are high, there is an opportunity for CEA and CFPS to be competitive 

(Tokunaga et al., 2015). Ultimately, the place-based dynamics and community needs will dictate 

the economic conditions that will be most successful for the operation (Gómez et al., 2019; 

Tokunaga et al., 2015). 

 

Environmental Factors 

Given that CFPS and greenhouse internal production environments are buffered from the 

uncertainty of external environmental conditions, system operations may still be affected by 

external environmental conditions, such as extreme cold or heat influencing the ability to 

maintain appropriate internal temperature and humidity. The operation of these systems may in 

turn impact the environment by its footprint on the landscape and through waste products such as 

nutrient-heavy water, waste crop products, and emissions from diesel generators (Edwards-Jones 

et al., 2008; Raviv et al., 2019).  

 

The literature relating to northern and cold-climate applications of CEA, and specifically CFPS 

systems, is still limited, and in some cases, cold climate applications in large urban environments 

in the northern U.S. such as New York and Boston, or urban centers in Northern Europe have 

received the most attention (Gentry, 2019; Goldstein et al., 2016). These systems and centers 

differ in both population demographics and environmental conditions from the northern 

communities in Canada and Alaska that we are specifically interested in here. However, with 

increasing interest in indoor and vertical farming across northern Canada, regional systems are 

now beginning operations (ColdAcre Food Systems, 2020; Gordon, 2021), and these may inform 
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future research and application. Even with the limited data available now, there are a number of 

known conditions that need to be addressed for successful cold climate implementation.  

 

Northern CFPS must be sufficiently durable to withstand extreme temperature and weather, 

while still maintaining stable internal temperature and environmental conditions for plant health 

and growth. Managing the temperature, ventilation, and dehumidification requirements of a 

system becomes more challenging in northern environments, with significant temperature 

differences between seasons, meaning that the system design must factor in a wide range of 

potential outside environmental conditions (Gómez et al., 2019; Raviv et al., 2019; Solvest Inc. 

& ColdAcre Food Systems, personal communication, 2019). Maintaining the heating and 

dehumidification requirements of CFPS in a northern climate requires access to adequate, 

consistent, reliable, and backup energy sources, as power failure may result in crop loss 

(Goldstein et al., 2016). The energy intensity of these systems raises questions about 

sustainability in the context of carbon emissions, particularly as there are still numerous 

communities in the north that rely on diesel generators (Cherniak et al., 2015; Coley et al., 2009).  

 

While northern urban communities, along with many communities along main highway 

networks, are connected to the power grid, many remote communities are still completely reliant 

on diesel generators (Cherniak et al., 2015). This complicates CFPS applications as diesel is not 

only environmentally unsustainable but is also becoming increasingly expensive to operate in 

remote northern communities (Cherniak et al., 2015).  

 

This raises the question of integrating CFPS with alternative energy sources and developing 

microgrids to improve system sustainability, and for developing resilient communities. Various 

renewable energy sources are available, such as solar, wind, and hydropower, with some regions 

having geothermal potential; however, in most cases, a single renewable source is unlikely to 

meet all energy needs. This leads to the conclusion that in conjunction with a diversified food 

system, a complementary diversified energy system would be beneficial and is needed (Cherniak 

et al., 2015). 

 



 269 

Containerized systems, while primarily closed, still generate waste in the form of crop residues 

and wastewater (Chiew et al., 2015). The waste is often safely discarded, although wastewater 

can have adverse environmental impacts, particularly at larger scales where it may accumulate, 

similarly to fertilizer runoff and eutrophication (Goldstein et al., 2016). While this waste product, 

like many other waste products, is perceived as a burden, there may be an opportunity for 

repurposing it, such as wastewater being utilized for liquid fertilizer in open field gardens or 

greenhouses, and waste plant material being composted (Chiew et al., 2015). Local communities 

need capacity, education, interest, and knowledge to manage these issues. 

 

Major Challenges for Successful Containerized Hydroponic Food Production 

Systems in Northern Communities 

Containerized production has the potential for improving food and nutritional security in the 

context of changing social-ecological systems, although there are a significant number of 

challenges and uncertainties facing its widespread adoption, which is why further work is 

needed. Improved growing protocols for a diverse range of culturally preferred crops, scalability, 

yield output, durability, and economics are some areas that need to be addressed (Gómez et al., 

2019; Newbean Capital, 2017).  

 

Growing Protocols 

There are useful demonstrations of a wide range of crop production outputs in controlled 

environments, including but not limited to leafy greens, tomatoes, various berries, root crops 

such as potatoes and carrots, and medicinal plants (Asaduzzaman et al., 2013; Ritter et al., 2001; 

Treftz & Omaye, 2016). Growing protocols for many crops are still limited, particularly in 

soilless applications, and while produce such as potatoes and carrots can be grown 

hydroponically, the growth rate, nutritional value, or aesthetic quality may vary (Asaduzzaman et 

al., 2013; Ritter et al., 2001). Based on the authors’ personal communications with hydroponic 

growers in Yukon, these crops can be grown, but it is difficult and the results are sometimes less 

than optimal due to small yields and inconsistent results (Solvest Inc. & ColdAcre Food Systems, 

personal communication, 2019).  
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Given the long history of gardening in northern Indigenous communities with an emphasis on 

root crops, coupled with the challenges of outdoor growing in northern climate and weather 

situations, there is still a preference for root crops, especially among Indigenous Elders (Loring 

& Gerlach 2010). Before CEA will be widely adopted and accepted, research identifying suitable 

growing techniques for these crops is needed. 

 

Scalability and Outputs 

Containerized systems are efficient in terms of crop yield per acre for some crops, like leafy 

greens, although scalability and produce output are still challenging. Every community’s needs 

and expectations for food production from CFPS vary, in terms of both quantity and types of 

produce. To address these different local and regional expectations, applications of CFPS must 

be flexible and embrace customizable designs beyond traditional greenhouse and hydroponic 

production methods (Gómez et al., 2019; Newbean Capital, 2017).  

The production outputs claimed in some literature (Coyle & Ellison, 2017) and industry reports 

(Newbean Capital, 2017) have been criticized for being overestimated and difficult to replicate 

as each system has different crop mixes, environmental conditions, scheduling, growing options, 

and production methods (Newbean Capital, 2017). Realistic output projections for real-world 

growing scenarios and protocols are necessary for communities and individuals looking to adopt 

CFPS as an effective response to social-ecological change. 

 

Durability 

CEA applications, specifically CFPS, face concerns about structure durability in northern and 

other harsh climates (Raviv et al., 2019). A strength of CFPS is the potential to reuse and 

repurpose existing structures such as shipping containers for environmental sustainability and 

cost-effectiveness (Newbean Capital, 2017). However, structure strength and stability may be a 

concern. In many circumstances, the reused structures have already experienced adverse weather 

conditions and deterioration. These issues confirm the validity of concerns about their long-term 

durability in rural cold climate conditions, particularly where many communities lack the 

capacity to repair these systems in the event of a failure. The travel and delivery of these 

repurposed units to remote communities may contribute to further deterioration (Newbean 
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Capital, 2017; Raviv et al., 2019). Ultimately, any repurposed units require an extensive 

assessment to ensure structural integrity. 

 

Economics 

Research from the container farm industry has shown that less than half of CFPS are profitable 

(Newbean Capital, 2017). Some advocates state that the entry costs for CFPS can be relatively 

low (Newbean Capital, 2017), and this may be the case when compared to purchasing a 

conventional farm in many parts of the world. However, it is clear that fixed capital costs and 

ongoing maintenance and operational costs for northern communities may prove to be too 

expensive (Banerjee & Adenaeuer, 2014; Gómez et al., 2019; Newbean Capital, 2017). The 

financial challenges may also be compounded for northern remote locations due to increased 

delivery costs for the equipment and supplies (Newbean Capital, 2017; Tokunaga et al., 2015). 

This potentially poor economic outlook for CFPS strongly conditions the outlook for social 

enterprise and community-based business models, and for well-integrated and diversified 

approaches (Gómez et al., 2019). In addition to community development approaches, subsidies 

and grants may provide a feasible approach to CFPS projects in northern Canada where existing 

subsidy programs like Nutrition North exist, which subsidizes the cost of expensive imported 

food (Galloway, 2017); exploring the use of subsidies to increase local production may lead to a 

more sustainable approach. 

 

Opportunities for Successful Containerized Food Production Systems in Northern 

Communities 

Situating CFPS within the context of effective community responses to change, combined with 

literature about successful community gardening and greenhouse initiatives, can provide useful 

insights into potential opportunities for CFPS to become more widely adopted and to have more 

consistent success. The two opportunities discussed below are related to integrative systems 

design solutions that include food production and energy and water systems, and an increased 

emphasis on the social-ecological network that encompasses food production. These 

opportunities are discussed in the context of a recently launched research experiment being 

conducted at the Kluane Lake Research Station, Yukon, Canada.  
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Kluane Lake Research Station: An Off-grid Containerized Food Production Experiment  

The Kluane Lake Research Station (KLRS) in Southwest Yukon, Canada, is operated by the 

Arctic Institute of North America and is the home of a new fully funded off-grid containerized 

food production experiment. The authors are involved in the experiment, and we are working 

closely with a wide range of community members in Yukon on the project, including producers 

and consumers. The KLRS experiment serves as the basis for applied research on CEA 

applications in northern remote communities, may help to address some of the concerns related 

to CEA applications, and will provide communities with valuable information to make an 

informed decision about implementing a CEA or CFPS application. The community support 

received so far is for the experiment at the research station. As research results continue to come 

in, local communities will be in a better position to make their own evaluations about whether 

these systems are applicable for their community or not. 

 

The purpose of this research is to provide communities across the north with relevant 

information to make informed decisions about the role these systems may or may not play in 

their community. While a research station is not a perfect proxy for a rural community, it offers 

some similar conditions that a community would operate under, including remoteness and an off-

grid power supply. Researching some of the community-specific conditions will be supported 

through further community engagement and with the support of the projects’ advisory board, 

which includes representatives from across Yukon, including but not limited to horticultural 

experts, container farmers, First Nations communities, urban and rural communities, and 

government agencies. Advisory board members were identified through existing relationships 

and partnerships with communities and community organizations around the Yukon.  

 

This advisory board is responsible for helping guide the research on this project to ensure that 

experiments and research reflect the true wants and needs of the communities in the region. The 

community engagement aspects of the project include conducting surveys and interviews with 

communities in relation to CFPS, food distribution, and developing education and training 

materials for K-12 curriculum and employment purposes.    
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Ultimately, this experiment aims to develop knowledge and provide information so northern 

communities can make informed decisions about how and if CEA can support their community. 

In addition to the ongoing experiment, future research associated with this program includes a 

meta-analysis of CEA and CFPS literature that will serve as a follow-up to this nonsystematic 

review. 

 

Integrated Systems Design 

Integrating CFPS with other food production systems may help address real and perceived 

disadvantages, increase the likelihood of CFPS being successful for local and regional 

community lead food production, and hopefully improve food and nutritional security in remote 

and northern communities.  

 

An integrated approach is being applied to the experiment at KLRS. In this experiment, a CFPS 

has been installed off-grid with solar energy and a battery bank for energy storage, with backup 

diesel power (Allford, 2017). The integration with renewable energy sources will help reduce 

power costs for the system, reduce overall diesel reliance, and improve the sustainability of 

CFPS (Cherniak et al., 2015; Sambor et al., 2020). The integration of energy and food systems is 

also being explored in Sweden, where researchers have explored the integration of vertical 

hydroponic systems and district heating applications in an urban setting (Gentry, 2019).  

 

Beyond energy systems, there are opportunities to integrate CFPS with water systems. In the 

case of the KLRS experiment, a small-scale off-grid treatment system is being installed to treat 

wastewater at the research station. While this does not currently integrate with the CFPS, it 

supports resilient community design, and there may be future opportunities to better integrate the 

system components into a more functional whole. Additionally, there is evidence that exploring 

integrative and diversified approaches in one location improves efficiency and access to 

resources such as water and electricity and may lower overall costs for each system component 

(Davis et al., 2016).  

 

Diversified food systems that include various local food production sources provide a more 

resilient and sustainable system that can more effectively meet food and nutrition requirements 
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and have increased protection from food system failures or issues that occur in regional and 

global food systems (Blay-Palmer et al., 2020). Exploring the integration between and among 

various local food production systems may well improve overall local system operation. For 

example, wastewater from hydroponic systems can be repurposed as a liquid fertilizer for 

greenhouses or open field gardens, eliminating the need to dispose of the wastewater (Chiew et 

al., 2015). Additionally, soil-based production can help address challenges associated with CFPS 

related to a variety of crops that are not always grown successfully in controlled environments 

using hydroponic methods, such as carrots or potatoes. Successful integration across various 

systems will require multiple individuals to be involved and a full understanding of the social-

ecological network that controls the local food system (Davis et al., 2016; Janssen et al., 2006). 

 

Community Development and Social Networks in Diversified Local Food Production  

The research program at KLRS is being completed in close collaboration with a broad local 

community that includes producers and consumers in the region to not only ensure the success of 

this individual experiment, but also to develop protocols and strategies for successful 

applications across the region. Our emphasis is on finding the best way to develop a system that 

is most useful for remote communities. There is limited research on the social and institutional 

factors of CFPS, and the ability to effectively address food security and dietary-related health 

issues, particularly in the context of rural northern communities, remains a work in progress. 

— recent criticism of the approach notwithstanding (Kozachenko, 2020).  

 

Given the limited research, the concerns about the relevance or efficacy of CFPS in addressing 

food security and responding to social-ecological change in northern communities may be 

premature, particularly when it is understood that local food systems are place-based and 

contextual (Blay-Palmer et al., 2020; Loring & Gerlach, 2010). Based on this understanding, it is 

critical to not consider any food system in isolation from the larger food network or social-

ecological system; rather this must be seen as a component that interacts with many other system 

components, including the relationship to local, regional, and global systems and their existing 

production and distribution networks.  
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Understanding that many successful community gardens and greenhouses have not been “silver-

bullet solutions” but are complementary components to an existing food system is paramount in 

reframing how CFPS is perceived in communities (Lawson, 2005). Emphasizing CFPS as a 

community-based initiative that is one component of a diverse food system that can support 

sustainable community development and effective responses to changing social-ecological 

dynamics may result in more successful applications of the technology (Blay-Palmer et al., 2020; 

Walker & Salt, 2006). 

 

As with greenhouse and community gardens, CFPS can improve community support through 

educational initiatives for youth and adults, create a social and cultural hub through volunteering 

opportunities and community events, and engage individuals in agricultural and horticultural 

activities who would otherwise not have these opportunities (Gómez et al., 2019; Lawson, 2005). 

Achieving these outcomes requires perspectives that focus on the interwoven social-ecological 

network associated with local food production, instead of a myopic focus on the technology and 

a technological solution to what is fundamentally a cultural, social, and ecological problem 

(Janssen et al., 2006). One positive side effect is the building of strong networks within the 

community. This can create opportunities for further food system innovation through the 

integration of diverse knowledge sources, and for collaborative opportunities that can inform 

flexible, place-based, and integrative systems designed to meet local needs (Spring et al., 2019; 

Loring & Gerlach, 2010).  

 

The new research program at KLRS involves collaboration that supports a better understanding 

of the dietary preferences of the region, along with the development of growing protocols and 

research output for selected produce. This collaboration should lead to a better understanding of 

the dynamic social-ecological network that affects local food production, building strategies for 

both understanding and navigating the system (Berkes et al., 2008).  

 

A Final Note 

Given the ongoing and projected challenges with existing food systems, change is needed at 

local, regional, and global scales to support diversified and resilient food systems that help rather 

than hinder food security and nutritional security (Spring et al., 2019). We note above that 
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responding to these changes does not include developing “silver-bullet” solutions, but rather 

focusing on developing place-based strategies and responses that are flexible and diversified. 

Based on this, the claims that CFPS cannot and should not support food security in northern 

communities are premature and counter-productive. CFPS may fit into a diversified food system 

at local and regional scales, supporting improved food and nutritional security and 

complementing other system components by optimizing resource and infrastructure use, and by 

promoting local food production and community development.  
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Chapter Six - Reflections on social-ecological change and responses to 

change in agriculture, food and farm systems in Southern Alberta and 

Yukon Territory  

 

Introduction 

In this research I explore the experiences and perceptions of farmers, ranchers, and local 

producers in Southern Alberta (SAB) and Yukon Territory (YT) as related to their challenges, 

changes, responses to change, the supports and barriers for responding effectively to change, and 

their visions for the future of agriculture in their respective regions. SAB is a major agricultural 

production region, nationally and globally, and one that is situated in a semi-arid landscape and 

with many large-industrial scale farms, ranches and monocultures that are driven by commodity 

and export markets. Yukon Territory (YT), on the other hand, is characterized by a sub-arctic 

climate, a relatively small agricultural production area with limited production capacity due in 

part to short growing seasons, and a food system that is heavily reliant on imports, where 

production is focused on market gardens, farmer’s markets and farm gate sales. Exploring these 

two examples further illustrates how the social-ecological context controls the specifics of how 

change is experienced and perceived, but it also demonstrated how farmers and ranchers 

operating at vastly different scales, in different ecosystems, and in differing political contexts 

have many similar perspectives and experiences.  

 

Discussing the similarities and differences in farmer/rancher and consumer (YT) perceptions and 

experiences of change provides an opportunity to inform farmers, ranchers, local food and 

commodity crop producers, policy and decision-makers, industry, consumers, NGOs and many 

more about developing sustainable and resilient agriculture, approaches to healthier and more 

sustainable food and farm systems in SAB, YT, and with relevance for applications to other 

regions in Canada and beyond. In this concluding reflective essay, I hope to provide a narrative 

discussion that explores the similarities and differences in the experiences of change and 

responses to change as best we understand them from our survey work. I am also considering the 

perceived barriers and supports for responding to change, and the local visions for the future put 
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forward by farmers and ranchers in YT and SAB. Following these comparisons, I provide a 

personal reflection on the overall research approach that we used to identify strengths, 

weaknesses, and possibilities for future research problems as related to community needs.  

 

Responding to Social-Ecological Change – Similar experiences and responses are 

grounded in place-based contexts! 

In the lives of farmers, ranchers and local food producers, change is inevitable and shapes their 

daily lives. How they perceive and experience change, along with how they subsequently 

respond (or do not respond) to direct and indirect to the numerous economic, policy, governance, 

environmental, climatic, social, cultural, relational and technological changes are largely a 

function of the social-ecological system (SES) in which they are operating. While the impact and 

importance of these changes varies from case to case, in all cases, they do not exist in isolation 

from each other, rather they are interdependent and cumulative (Berkes et al., 2008; Folke et al., 

2002; Meacham et al., 2022). Exploring the differences and similarities of the experiences and 

perceptions in SAB and YT of survey respondents further illustrates the place-based and 

connected nature of broad dimension areas that are similar among different cases, but that the 

specifics, perceptions and experiences differ (Figure 6-1 and 6-2; Table 6-1). 

 

Before I dive into specifics, it is important to acknowledge the pattern that emerged from the 

responses from farmers and ranchers in both SAB and YT. It is apparent that there is a tendency 

for them to ground their experiences and perceptions of change, with large-scale changes, over 

which they have little or no control. These changes include climate change or market volatility, 

which have major impacts on their livelihoods, and all they can do is respond to these changes. 

Interestingly, responses from farmers, ranchers and local food producers in both study areas 

made little to no mention of on-farm or isolated changes that only they would have experienced. 

The few exceptions included the effects of aging and one individual whose partner passed away, 

losing a wealth of on-farm knowledge.    

 

While cross-scalar changes such as climate and weather always have been and probably always 

will be at the forefront of farming, ranching and food production, it is the sole focus on cross-

scalar changes that primarily exists outside of the farm and region such as business, commodity 
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markets, policy, and regulation that underscores the vulnerability and risks associated with the 

industrial agriculture complex that farmers and ranchers experience regardless of operational 

scales in both SAB and YT. It is difficult for farmers and ranchers to invest in and plan for on-

farm or isolated changes such as aging and knowledge losses, when fluctuations and volatility of 

national and global market systems, technological transitions and environmental changes have 

immediate and long-term cumulative impacts on the resilience and sustainability of their 

operations (Allison & Hobbs, 2004; Kimbrell, 2002; Secchi, 2020).  
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Figure 6-1 - Southern Alberta Farmers and ranchers’ experiences of change and their responses 

to those changes. Teal arrows indicate on-farm responses. Yellow arrows indicate advocacy 

responses. Black arrows indicate business based responses. 
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Figure 6-2 – Yukon Territory Food Producer experiences of change and subsequent responses 

 

Table 6-1 – Comparison of the broad changes experienced and the responses to those changes 

between SAB and YT. 

Southern Alberta Farmers and Ranchers Yukon Territory Local Food Producers 

Common Changes 

Experienced 

Common Responses 

to Change 

Common Changes 

Experienced 

Common Responses 

to Change 

Climate and Weather 

Change – Increasing 

On-Farm Practical 

Responses 

Climate change – 

greater temperature, 

On-Farm Practical 

Responses 
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Southern Alberta Farmers and Ranchers Yukon Territory Local Food Producers 

Common Changes 

Experienced 

Common Responses 

to Change 

Common Changes 

Experienced 

Common Responses 

to Change 

drought and severe 

weather events  

and precipitation 

variability. 

Increasing pressures 

from wildlife 

On-Farm Practical 

Responses 

Increasing wildlife, 

invasive and pest 

pressures 

On-Farm Practical 

Responses 

Changes in the 

agriculture market and 

supply chain 

landscapes 

Business decisions and 

on-farm practical 

responses 

Local market changes 

with increasing local 

demands 

Marketing and 

distribution 

Changing and 

unpredictable 

provincial and federal 

policy 

Business decisions and 

on-farm practical 

responses 

  

 

While the social-ecological context of SAB and YT is vastly different, the broad areas of change 

identified and experienced have many similarities. It comes as no surprise that in both cases, 

climate and weather challenges and changes are amongst the most discussed areas. Numerous 

farmers and ranchers in both SAB and YT express concerns regarding the increasing variability 

in temperatures and precipitation both annually and across seasons. In SAB precipitation 

variability is often discussed in the context of drought and water scarcity. Meanwhile in YT there 

is some concern around insufficient precipitation, or precipitation falling at the wrong time of the 

year. The more common concern in YT is around the unpredictable nature of seasonal and annual 

temperature, with this a prime consideration in plans for moving forward. The differences 

between survey respondents in the two study areas, along with the predominant concerns about 

change in each case are situated in their respective social-ecological systems context. For 

example, when discussing experiences of change, both past, and ongoing, respondents in both 

study areas mentioned climate and weather-related experiences, with SAB respondents 

discussing it primarily in the context of moisture or precipitation, while YT respondents were 

more likely to mention temperature and seasonality (Figure 6-3). With SAB both historically and 
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today semi-arid and drought prone, and YTs main limiting factor in local production being short 

growing seasons due to temperature, precipitation and phenology, these are the two general 

issues of prime consideration by participants in each respective area, and these have important 

implications with respect to both immediate or long-term concerns.  

 

Figure 6-3 - Word clouds depicting the most common terms used when discussing experiences of 

change from farmers, ranchers and local food producers in SAB and YT.. 

 

 

Changes experienced associated with wildlife pressures, invasives and pests are naturally another 

shared sentiment amongst farmers and ranchers in YT and SAB. The difference in how these are 

experienced is relatively interesting. Farmers and ranchers in SAB discuss this in a way that it is 

just part of the natural challenge of farming in the region; they quite simply cite the use of 

fencing and cover crops to mitigate the negative impacts. Some producers in YT discuss this as 

well, but more in the context of a true change to their operation, with some citing climate change 

as a driver to the changes in wildlife and pests as a related part of the problem.  
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Despite the immensely different social-ecological contexts and differing scales of agriculture and 

food production as well as differences in financial and market changes, both YT and SAB 

producers face volatility and uncertainty driven by the global industrial agricultural production 

system, in combination with the multinational food marketing and distribution complex. Given 

that SAB farmers and ranchers are operating at large-scales in the commodity and export markets 

the impacts of global fluctuations have direct and immediate impacts on their operations. 

Meanwhile for YT food producers who are operating at much smaller scales and are not export 

driven, the volatility of the global market does not directly impact their individual operations in 

the same way. However, the northern local producers are competing with imports from 

everywhere outside the territory, so market volatility does affect both the price and availability of 

local and imported products; more problematic for local producers, perhaps, is that global market 

and price fluctuations directly impact consumers’ willingness and ability to support local 

producers. Global markets and supply chains went into flux with the COVID-19 pandemic, and 

this saw many farmers, ranchers, and local producers both in YT and SAB respond in the same 

way, shifting to more online sales and direct to consumer marketing.  

 

Concerns about policy and governance changes are mentioned as significant concerns by more 

respondents in the SAB context than in YT (Figure 6-3), but this is not surprising due to vast 

differences in the scale of food production systems in each region. SAB is a highly regulated 

agricultural commodity export region, while YT has limited export capacity, with production in 

this area being dedicated primarily for local and regional markets. However, in both cases 

whenever policy and governance are mentioned by respondents in the surveys, it is primarily 

mentioned in a negative and sometimes even cynical way. While participants do not always 

provide specifics, they generally feel that policy and governance decisions create uncertainty for 

producers, increase their costs, are overly restrictive, and the top-down decisions from a bloated 

and not especially well-informed bureaucracy do little but place extra burdens on farmers, 

ranchers, and food producers, and ultimately, affects consumers as well.  

 

When we view agriculture, and food and farm systems through a SESs lens, there are clear and 

critical social, cultural, and relational dynamics and dimensions. In the surveys from both of our 

study areas there was minimal acknowledgement of social, cultural, and relational change or 
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challenge areas, outside of increases in demand from local consumers in YT, and some 

identification of a disconnect between consumers and the understanding of the true value of food 

in SAB. Despite consumers ultimately being the endpoint for many agricultural products, lack of 

producer attention to this relationship and dynamic between the farm and consumer reflects a 

glaring disconnect within the contemporary food, and farm system. This also probably serves to 

highlight even further the dysfunctional and disproportionate share of power structures within 

these systems. There needs to be more functional and meaningful engagement between our 

farmers and communities (Pollan, 2008, pp. 120–121).  

 

The similarities observed in change areas were also observed in how individuals responded to 

change in both YT and SAB. The overarching themes in how they respond to change are very 

similar, with some of the specific on-farm practices and business decisions being comparable as 

well. Naturally, in both cases on-farm practical responses are the most common responses cited, 

and this applies to many different types of changes including climate, policy and market changes. 

Across both regions, changes in on-farm practice is generally applied to any type of change 

experienced, although it was most frequently considered for changes that are ecological, 

environmental, or climatic in nature. On-farm changes in practice are also linked to policy and 

regulatory changes, supply chain disruptions, and market fluctuations.  

 

Surprisingly, it is in the SAB context, where the large-scale conventional farms are the norm, that 

we see where the responses to change are more often directly linked to agroecological and 

regenerative practices. It is also surprising that the YT responses are more conventional, 

scheduling or on-farm planning being the most often discussed, and with there being little 

mention of alternative of regenerative agroecological approaches. This difference in regional 

responses may be due in part to the scale differences of the production systems in the two 

regions, although other factors such as education and awareness may be at play as well.  

Agroecological and regenerative practices are most often criticized for scalability and associated 

with distribution models at local and regional scales (Dalgaard et al., 2003); however, from our 

surveys we see that it is in the context of larger-scale agricultural systems in SAB that they are 

being deployed.  The more frequent discussion of agroecological and regenerative practices in 

SAB as compared to YT, could be for a few reasons. First, the design of the survey and questions 
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asked by researchers, may have influenced discussions in both study areas. But this difference 

may also be linked to the overall nature of agriculture in the two areas, with SAB having an 

established conventional agriculture system, where there is more need for change, and perhaps 

more easily accessible changes to be made. Finally, the established nature of agriculture in the 

Great Plains across North America, has resulted in a large amount of accessible information 

pertaining agroecological and regenerative practices that are effective in SAB, compared to YT 

and other Northern North America regions.  

 

In both study areas, the use of operational, business, marketing and distribution practices as a 

means to respond to change are common, particularly when the changes experienced are policy 

or market-based. The only time operational or business planning and decisions were applied in 

the context of environmental and climate changes were modifications to labor preparedness with 

changing seasonality. To prepare for the seasonal shifts, respondents highlighted the need to 

ensure their labor was on-site earlier in the season. Generally, in both study areas, changes in 

market access, profit margins or demand commonly resulted in changing marketing or 

distribution strategies. For example, in both areas COVID-19 changed normal marketing and 

distribution pathways, which many respondents shifted to online and/or direct-to-consumer 

marketing where possible.  

 

In both cases, any responses to change beyond on-farm practices and business decisions are very 

limited. In SAB, there is some mention of outreach and advocacy in response to high operating 

costs, restrictive policies, and climate change, but concrete examples of what forms advocacy 

and outreach might take are rare indeed. Meanwhile in YT, there is limited mention of education 

and knowledge sharing in response to losses of on-farm knowledge. The lack of awareness and 

application related to social learning, knowledge sharing and collaboration raises challenges as 

these are core foundations of sustainable and resilient food and farm systems. 

 

This lack of awareness about other dimensions of responding to change is surprising, reflecting a 

gap in practice, particularly when you consider that farmer-to-farmer relationships and 

knowledge sharing are often said to be important in both SAB and YT respondent surveys. 

Despite a common relationship based on cooperation and knowledge sharing, there is still 
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minimal reference (only once) to any sort of collective action or collaboration within the context 

of responding to change. This gap is further exemplified in the SAB context where roughly 50% 

of respondents state that a motivator for them to change would be anecdotal evidence of yield 

increases from other farmers in the region. 

 

Given that dimensions such as social learning, relationships, knowledge sharing and cooperation 

are critical for responding to change effectively (Allison & Hobbs, 2004; Brooks & Adger, 2005; 

Folke, 2016), the lack of acknowledgement of these dimensions from respondents in both study 

areas in the context of change highlights a possible disconnect in how individuals respond to 

change. Building new relationships and leveraging existing ones in both study areas, can provide 

the basis effective responses to change, now and in the future (Brooks & Adger, 2005).  

Further to a lack of consideration of social learning, cooperation and knowledge sharing in the 

context of responding to change, respondents in both study areas tended to discuss responses in a 

linear or isolated way. While anecdotally respondents in both study areas discuss the challenges 

and changes within the context of cumulative effects, the responses cited were more often 

presented as “single problems have single solutions.” This highlights another possible gap in 

how communities are responding to change. Exploring and developing responses to change 

within the context of cumulative and collaborative responses to change can create opportunities 

for more effective responses to change, that not only address the immediate challenges but build 

long-term capacity (Folke et al., 2002). 

 

 

 

 

 

 

 

 

Key Insights for Farmers, Ranchers, Local Producers, Decision and Policy Makers: 

• Cohesive, collaborative, and cooperative approaches for responding to change should be 

considered. While farmer-to-farmer relationships are common in SAB and YT, there is little 

evidence of these relationships, or others, being leveraged for responding to change. 

• Further exploration is needed into the lack of consideration for internal changes, with our 

existing agriculture, food and farm systems being overly reliant and intertwined with global 

volatility. Building more resilience through local and regional markets could support these 

efforts. 

• Create education and planning materials to develop both linear and complex responses to 

change through a systems lens can facilitate more effective responses and create 

transformations to more sustainable and resilient systems. 
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Perceived Barriers and Supports to Change - Common Experiences Situated in 

Place-based Contexts 

The supports and barriers that farmers and ranchers perceive and experience in relation to 

responding effectively to social-ecological change are place-based and context dependent. While 

these are variable, similarities occur across different social-ecological contexts. Financial 

supports and incentives, effective collaboration and cooperation, and access to knowledge and 

learning being a few examples of supports that are commonly experienced by many farm and 

ranch communities, and financial limitations, lack of sufficient knowledge or knowledge sharing 

mechanisms, ineffective collaboration and cooperation, and overly restrictive policy and 

regulation are a few examples of the barriers that can inhibit responses to change.  

 

Southern Alberta and YT are situated in very different social-ecological contexts for farmers, 

ranchers and local food producers; discussions pertaining to barriers and supports in SAB are 

based more generally on shifting practices to agroecology, conservation and regenerative 

agriculture, while in YT these discussions are based on controlled environment agriculture 

(CEA) and hydroponics. Despite these differences in discussion areas, there were commonalities 

in the perceived barriers and supports (Table 6-2; Figure 6-4 and 6-5).   

 

Table 6-2 - Comparison of the perceived barriers and supports to responding to change in SAB 

and YT. 

Southern Alberta Farmers and Ranchers Yukon Territory Local Food Producers 

Perceived Supports 

for Responding to 

Change 

Perceived Barriers 

for Responding to 

Change 

Perceived Supports for 

Indoor Hydroponics 

Perceived Barriers 

for Indoor 

Hydroponics 

Culture of Innovation Limited financial 

capacity for individual 

farmers 

Local Food Demand and 

Community desire to 

support local 

Remote and isolated 

producers 

Strong sense of 

community that shares 

knowledge 

Limited funding for 

rural communities 

Technological approach to 

enhancing food 

production 

Desire for more food 

storage and seasonal 

diets 
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Southern Alberta Farmers and Ranchers Yukon Territory Local Food Producers 

Perceived Supports 

for Responding to 

Change 

Perceived Barriers 

for Responding to 

Change 

Perceived Supports for 

Indoor Hydroponics 

Perceived Barriers 

for Indoor 

Hydroponics 

Education and learning 

opportunities 

Restrictive policy  High energy use 

Funding Opportunities 

Exist 

Lack of Institutional 

Supports 

 Technology limitations 

 Market Volatility  Too capital intense 

   No funding or 

institutional supports 

   Lack of education 

   Current producers not 

interested 
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Figure 6-4 – SAB farmer and rancher perceived motivators, barriers and supports for 

responding to change. Green lines indicate specific ideas that address motivators, barriers 

and/or supports. 

 

 

 

 

 



 298 

Figure 6-5 - Perceived Barriers and Supports for Indoor Hydroponics in YT 

 

 

 

 

Regardless of the social-ecological context and the specific or general responses to the survey 

questions, financial limitations are most often at the forefront of issues raised in both study areas. 

The inability to respond to change because of financial concerns is not exclusive to SAB and YT 

either, with this being a common narrative amongst many agricultural regions globally (Allison 

& Hobbs, 2004; Blay-Palmer et al., 2020; Kimbrell, 2002). This problem with financial 

limitations amongst farmers and ranchers reflects the systemic issues with global agriculture, 
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food and farm systems, where the profits and financial gains within the industry are held by too 

few agri-businesses, accompanied by a general and pernicious undervaluing of the true cost of 

food (Kimbrell, 2002; Secchi, 2020). The systemic nature of these issues is further highlighted in 

the SAB context where AB industry and government reports highlight the overwhelming high 

value of the industry in-terms of farm cash receipts, yet despite this many respondents highlight 

financial considerations as a primary challenge or barrier within their operations.  

 

Systemic financial barriers are compounded by regulatory and policy landscapes that are too 

often reactionary, restrictive, and unpredictable due to everchanging political landscapes. 

Furthermore, agriculture, food, and farm policy and regulations most often provide greater 

supports to export-driven, large-scale, commodity production and monoculture models of 

agriculture, particularly in regions with well-established large-scale agriculture industries such as 

SAB. Policy and programming in the YT context, where small-scale production is the norm, 

offers a more balanced portfolio of programming, funding and policy that supports the existing 

small-scale systems. While YT provides more support for small-scale production, this 

demonstrates that in both cases government policy and funding do not necessarily support 

alternatives to “big ag business,” regardless of the region. Rethinking and revising the policy and 

regulatory landscapes is imperative if we are to support the transformation and diversification of 

agriculture, food, and farm systems with functional local and regional roots and connections, and 

in so doing we might better support farmer, rancher, and local food producer livelihoods and 

improve the quality of produce and meat available to consumers. 

 

Beyond barriers associated with financial capacity, market fluctuations and/or policy challenges, 

the nuances of other barriers are more variable in both SAB and YT. When asked to assess a very 

specific response to social-ecological change in YT, producers are readily able to identify a 

plethora of barriers. By way of one example, producers in YT consistently identify a range of 

barriers to indoor hydroponics and CEA including energy usage, limitations of the technology, 

and the remote and isolated nature of YT producers. The isolated nature of YT producers creates 

energy and distribution issues for producers. In the SAB context the only barrier identified with 

relative consistency is financial capacity, while barriers related to education and institutional 

supports are selected by no more than 35% of respondents. This might well reflect the reality that 
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within the current constructs of agriculture and food and farm systems the one barrier that is 

consistently a factor in all responses to change is money. And given that financial capacity is the 

ultimate barrier for responding to change, this further highlights the systemic issues, power 

imbalances and inequities within agriculture (Kimbrell, 2002; Secchi, 2020). 

 

When we consider the perceived supports in both SAB and YT there is high variability and 

limited consensus amongst all respondents. For example, in SAB a culture of innovation, a 

strong sense of community, education and learning, and funding opportunities all were identified 

by roughly 50% of respondents as supports for responding to change. Similarly, in YT there is no 

identified support areas that respondents identified significantly above 50%, or above other 

areas. The fact that there were no emergent patterns in terms of producer types identifying 

specific support areas, indicates two possibilities. First, that these areas simply are not viewed as 

existing or effective supports for responding to change by many respondents. Second, that there 

is a breakdown in communication or knowledge transfer that results in many farmers and 

ranchers being unaware of opportunities available to them; however, given our scans of the 

existing programs and supports available this seems unlikely. 

 

Despite the lack of consensus in supports for responding to change identified among respondents 

in both study areas, there does appear to be some indication that social and cultural dimensions 

of SESs are viewed as supports amongst many respondents. This is an important sentiment as 

effective responses to change and capacity development in regenerative and agroecological 

systems are often founded on the basis of social, cultural and community-based dimensions 

(Gliessman & Ferguson, 2020). For example, most of the successful sustainable and resilience 

agroecological movements around the globe have been community-based or grassroots 

movements. In these cases, responding to change was primarily driven by local and regional 

relationships amongst, farmers and ranchers, predicated on knowledge sharing and cooperation 

(Mier y Terán Giménez Cacho et al., 2018; Parmentier, 2014). Given the acknowledgement by 

respondents in both study areas of the importance of social and cultural dimensions in 

responding to change, their existing farmer-to-farmer relationships, and the understanding that 

many agroecological transitions have been built on grassroots movements, there is an 
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opportunity in both areas to mobilize food and agriculture communities to create more 

sustainable and resilient agriculture, food and farm systems. 

    

Community efforts will vary between YT and SAB as the different social-ecological conditions 

are variable and different. Community-based and grassroots movements focused on 

sustainability, food security, resilience and equality might better leverage the ingenuity and 

determination of farm and ranch communities, where various challenges can be more effectively 

overcome through bottom-up efforts, especially where supported by top-down decisionmakers. 

Just a few examples of some opportunities that can be explored and expanded on in each context 

based on respondents, and the SES and agroecological literature are:  

• Community-Supported Agriculture (CSA) - Connecting farmers directly with local and 

regional consumers, allowing individuals to purchase shares of a farm's produce in advance, 

effectively supporting local agriculture and providing consumers with local and fresh, 

seasonal food.  

• Farmer-to-Farmer Knowledge Sharing Opportunities - Enables farmers through peer-to-peer 

learning and knowledge sharing. Facilitates the regular gathering of farmers, ranchers, and 

food producers to exchange experiences, best practices and learn about sustainable farming 

techniques, through workshops, events, training and conferences amongst others.  

• Seed Banks - Communal efforts on the preservation and sharing of local seed varieties that 

are well-suited to the local and regional environments.  

• Farm-to-Table Movements - Encourage short supply chains by direct linking of farmers with 

local consumers and businesses, to better support local and regional food systems, reducing 

environmental impacts, improving food security, and increasing resilience to global 

volatilities.  

• Farmer Cooperatives - Bring farmers together to collectively market and sell their products, 

access resources, and advocate for their interests.  

• Agroecology Movements - Promoting ecologically sound, place-based and sustainable 

farming practices, with knowledge sharing, training programs, and research collaborations 

embedded.  

• Farmers' Markets - Local marketplaces providing an accessible place for local and regional 

farmers to sell their produce directly to consumers and enhancing community relations.  
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Different social-ecological contexts but similar visions for the future 

Naturally, the visions for the future of farming, ranching and food production between SAB and 

YT will differ in certain ways, given the difference in social-ecological context between the two, 

particularly in terms of the existing agriculture landscapes and the different climates. However, 

even with these agricultural communities having very little in common, besides their Canadian 

context, there are similarities both in what their future concerns are and in what they think is 

important for the future of sustainable agriculture in their respective regions.  

 

When considering the future, it is climate, market, and policy change that are common concerns 

for farmers, ranchers, and producers in SAB and YT. These are the ongoing concerns expressed 

in the surveys. When it comes to climate, expressed concerns in both SAB and YT are generally 

similar, with increased variability and uncertainty in both temperature and precipitation being 

commonly cited as concerns of the moment and the season. In terms of market and policy 

changes both SAB and YT respondents highlight similar sentiments associated with general 

market volatility, and unpredictable policy changes that are increasingly restrictive, and costly. 

Within this context of similar concerns, it is likely that differing agricultural regions and 

communities can offer support and collaboration moving forward. 

 

When it comes to visions for the future there are a few similarities and one noticeable difference. 

Discussing the difference first, is the perspective about the role of technology in food production. 

Key Insights for Farmers, Ranchers, Local Producers, Decision and Policy Makers: 

• The current agriculture, food and farm systems create inequalities and limit financial 

capacity, creating a need to re-evaluate the existing system, from all levels to create 

more diversified, accessible, and equitable markets that improve farmer and rancher 

livelihoods, and enhance access to high quality food for all.  

• There is a pre-existing belief in the power of community and strong community 

relationships, there needs to be more effective community mobilization and engagement 

in the context of responding to change. 

• Significant policy, programming and funding re-evaluation is needed to ensure that it is 

accessible to all farmers and ranchers regardless of scale, and that there are supports in 

place to support transformations to alternative agriculture models. 

• Consumers need a greater understanding of the true cost of food, including financial, 

labor, and environmental impact. 
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In SAB, technology is viewed as one of the key pathways forward for a sustainable agricultural 

community, while this is not the case in the YT. Despite the focus in the surveys in YT on 

technology, indoor hydroponics in particular, there are no strong sentiments amongst producers 

for adoption of this technology30. This discrepancy in perspectives on the role of technology is 

likely a product of their social-ecological context given that inn SAB the use of computerized 

machinery and technology is commonplace in large-scale operations. In YT the smaller scales of 

farm systems have less need for mechanization and technology.  

 

Despite this difference in technological perspectives, there are two sentiments that transcend both 

studies, (1) the need for more local and regional distribution opportunities; and (2) the need to 

produce within the confines of their own social-ecological systems. First, in SAB no one states 

the need to eliminate or abandon export markets, but there is strong interest from many in 

identifying and developing more opportunities to distribute, process and use agricultural products 

within the region. In YT, there is little to no interest in expanding any sort of export market, with 

all discussions focused on promoting local and regional markets, almost exclusively. These 

sentiments are important to acknowledge as regionalization has been identified as a key 

movement in creating more sustainable and resilient agricultural communities (Blay-Palmer et 

al., 2020; Eriksen, 2017). With this existing interest this is a opportunity for both regions to 

expand these initiatives with efforts from grassroots being essential, and in best case scenarios 

support from government and industry.  

 

Producing within the confines of the existing social-ecological conditions of each region is a 

crucial point highlighted by both groups and aligns directly with perspectives brought forward in 

the field of agroecology. Agriculture and food production needs to work with nature rather than 

try to control it (Altieri & Nicholls, 2020). This should not be misconstrued as a statement 

arguing that technology does not have a place within our agriculture, food, and farm systems, but 

it should rather be interpreted as, how can technology enhance ecological systems, food 

production and security, and improve livelihoods, within the confines of the social-ecological 

system. This further highlights the need for place-based design and solutions that work within 

 
30 This does not include the perspectives from consumers. Many consumers were strong advocates for the 
technology.  
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the climatic, ecological, social, cultural, and political landscape of the region, rather than 

universal design solutions, so often applied in industrial agriculture (Frison, 2016; Kimbrell, 

2002; Schipanski et al., 2016). Within the SAB context the focus is on growing within the 

confines of a prairie grassland ecosystem that is semi-arid in nature and selecting crops and 

livestock that are appropriately adapted to these conditions, rather than being over reliant 

irrigation, fertilizers, and other inputs. In the YT context, the emphasis discussed is on people in 

the region learning to live within the confines of their short growing season, producing food 

within the confines of a short, intense growing season and promoting seasonal diets and food 

preservation techniques.   

 

 

 

 

 

 

 

Reflecting on the Research  

My PhD experience has been anything but linear or simple. Beginning with a global pandemic 

starting just days after completing my proposal defense that resulted in campus closures, travel 

restrictions and moving to an entirely remote working environment with my supervisor and the 

communities I hoped to engage with was a new challenge for me. 

 

Working in these new conditions prompted a discussion about how we were going to engage with 

communities around SAB and YT in a safe and healthy way. This led to two schools of thought, 

either wait out the pandemic and assess what happens with travel restrictions or shift the research 

approach to online surveys. After some discussions between my supervisor and myself we 

decided to explore the online surveys further for several reasons, beyond health and safety. 

Key Insights for Farmers, Ranchers, Local Producers, Decision and Policymakers 

• Given the common concerns of climate, market, and policy changes across both case 

studies, local, regional, and national planning and cooperation must occur to build 

resilience.  

• Effective local, regional, and national collaboration should focus on providing 

equitable access to local and regional markets.  

o Grassroots movements from producers need to push for this and drive 

transformation as the change starts there. 

o Policymakers need to create regulations that is supportive of this rather than a 

hindrance. Making it more accessible to sell food, particularly meat products 

locally and regionally. 

• Technology cannot and should not be viewed as a universal solution to creating 

sustainable agricultural systems but should be viewed as a complementary dimension 

that can support the creation of sustainable and resilient social-ecological systems. 
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This work exploring responses to change in SAB and YT is a first approximation, with there 

being little work done with farmers and ranchers in either SAB or YT, particularly in the context 

of social-ecological change. Given the limited prior work in this region I decided that surveys 

would give us the opportunity to gather a diverse range of perspectives over a larger 

geographical area and they did just that. Utilizing online surveys, I received perspectives from 

many different producer types over very large geographic areas. Given the scale of the regions 

being considered this ended up being the most pragmatic option to provide opportunities for 

many individuals to engage in the research. With the surveys being a mix of closed and open-

ended questions, I explored participants perspectives on a range of researcher determined topic 

areas, but it also created space for participants to identify different social-ecological factors and 

dimensions. It was in this space of open responses, that participants were able to present a 

diverse range of perspectives, that identified other challenge and change areas, barriers and 

supports to responding to change, and highlighted the different visions for the future in each 

region.  

 

Utilizing surveys over interviews provided a useful option for a first approximation in 

understanding the challenges and perceptions of change and responding to change in both cases. 

The surveys missed out on some ethnographic depth that would be captured in interviews, and 

there was no opportunity to ask to follow up questions, with some responses being unclear or 

would have benefited from an in-depth follow-up discussion. However, generally the collective 

responses when brought together, combined with secondary data and literature in SES, often 

clarified uncertainties, and added further context to understanding individuals’ perception and 

experiences. As an effort at pattern recognition and first approximation surveys ultimately proved 

very useful and laid the groundwork for future research and planning activities in both SAB and 

YT.  

 

While I designed survey questions that provided flexibility for respondents to share their own 

perspectives, as free of researcher bias as possible, it is likely that the structure and design of our 

questions in both study areas influenced responses to some degree. In the context of SAB, we 

provided narrative and dialogue pertaining specifically to regenerative and agroecological 

perspectives within a variety of questions which ultimately may have resulted in respondents 
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being more focused along this line of thinking. Similarly, in the YT surveys, with many of the 

questions being focused on technological solutions some respondents may have remained 

focused in that area, and not shared some of their other opinions on areas such as industrial 

agriculture and agroecological models. Further to these biases, perhaps one of the most notable 

oversights from our line of questions, was a failure to ask about the size of their individual farms 

and/or operations, as this factor likely plays a role in how individuals perceive their own SESs 

and responses to change.  

 

Next Steps and Future Research 

The outcomes of this research have identified broad challenge, change, supports and barriers for 

responding to change, and action areas that can and should be explored in each region. In both, 

SAB, and YT the key next steps to better understand community needs would be to begin 

community-based and regionally focused interviews and workshops. Primarily, these discussions 

should be led by farmers, ranchers, and local food producers, however, it is critical to begin 

bringing in relevant policy and decision-makers, industry, NGOs, and consumer groups amongst 

others. Beginning to engage these various groups in discussions regarding effective responses to 

change, can create the opportunity and space for effective place-based decision making at the 

community and regional levels. 

 

Moving forward, relevant chapters from this dissertation with be shared and made available to 

interested community members. The findings will be shared in two ways, with the first being the 

full chapters unmodified, and the second being a highly condensed version for quick reading that 

highlights the key and relevant findings. I will distribute the relevant chapters from the SAB to 

my Foothills Forage and Grazing Association and the other groups who shared the survey as they 

helped in the distribution of the surveys and have pathways to share with local community 

members and decision-makers alike. I will distribute the Yukon chapters similarly with the 

Yukon Agriculture Association, and the farmers markets that supported in the distribution of the 

surveys. 
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Finally, I have been reflecting on the overall approach of my research, using a soft social-

ecological systems approach across two study areas, and here are a few thoughts that I would 

share with any future PhD students or researchers considering this approach. 

 

1. Social-ecological systems perspectives, while not the only systems thinking perspective that 

highlights the coupled nature of human and natural dimensions, is a useful framework for 

tackling these real-world problems. While there are limitations associated with the SES 

approach due to a lack of consensus or explicitly defined frameworks, SES provides a 

flexible approach with useful foundations for exploring and understanding many of the 

challenges faced in agriculture, food, and farm systems. 

2. The soft-systems approach was an effective way to organize, understand and analyze a wide 

range of perspectives that covered numerous topic areas. The approach of developing activity 

models in this context was a very useful way to organize and explore relational concepts 

across multiple dimensions. 

3. Last, within the context of a PhD, I would recommend any student taking this approach to 

focus on a single study area. It would leave space for the student to navigate the nuances of 

that specific area more effectively. With a single study area, the student could conduct 

surveys, and follow them up with interviews and workshops to make a more robust and 

targeted final product for the community. Conducting a single study would allow the student 

to complete a more in-depth analysis and assessment of the social-ecological system of 

interest. 
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Informed Consent

Name of Researcher, Faculty, Department, Telephone & Email: 
Alex Wilkinson, Environmental Design PhD Candidate, School of
Architecture, Planning, and Landscape, apwilkin@ucalgary.ca

Supervisor:
Dr. Craig Gerlach, Professor, School of Architecture, Planning, and
Landscape

Title of Project:
Resilience and Responding to Change in Agriculture and Local Food
Production through a Social Ecological Systems Perspective – Exploring
technology, practice and policy for sustainable agriculture and local food
production systems.

Sponsor:
Not Applicable

This consent form, a copy of which has been given to you, is only part of
the process of informed consent. If you want more details about
something mentioned here, or information not included here, you
should feel free to ask. Please take the time to read this carefully and to
understand any accompanying information.

The University of Calgary Conjoint Faculties Research Ethics Board has
approved this research study.

Participation is completely voluntary, and responses are confidential and
anonymous. 

Purpose of the Study
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Our research team is trying to get a better understanding of the changes
that have affected agricultural production in Southern Alberta. We hope
to learn how to support agricultural adaptations to future changes
specifically related to water scarcity, and to understand what farm and
ranch practices or policy changes may provide more stable and effective
agricultural futures. We hope this research will raise awareness about
the needs and opportunities for long-term agricultural success in
Southern Alberta. 
 
What Will I Be Asked To Do?
We have developed a short survey, approximately 10 to 15 minutes in
duration. The survey is anonymous and confidential. The questions are
primarily multiple choice questions. Some questions have the option for
you to include additional detail in open ended text boxes. There are a
few questions that are entirely open ended. You are allowed to leave any
question and text boxes empty.
 
Some example questions include: 
Do you come from a multi-generational farming family?
a.     Yes.
b.     No.

What would most likely make you change your farming practices to
adapt to projected environmental changes and diminishing water
resources? Select one or more option and provide a brief description.
c.     Clear economic benefits
d.     Fear of future agricultural productivity failure
e.     Institutional incentives
f.      Evidence of improved productivity from other farmers in the region.
g.     Other, please specify.
 
Participation in this survey is completely voluntary, and you may refuse
to participate altogether, or refuse to answer any specific questions in
the study. Due to the anonymous nature of this survey we will not be
able to remove your submission once you complete the survey.
 

What Type of Personal Information Will Be Collected?
There is no personal identifying information required to participate in
this study, and all participants shall remain anonymous. However,
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should you choose to participate in the study, you will be given the
option to include contact information at the end of the survey to
participate in future interviews. Should you choose to include this
information, your survey will be anonymized, with your submission
separated from the contact information. If you include this information,
involvement in future interviews is entirely voluntary.
 

Are there Risks or Benefits if I Participate?
There is little to no risk for participants of this research as surveys are
anonymous. If you have any questions about the survey, you are always
able to contact the study lead or supervisor (See below). 

What Happens to the Information I Provide?
No one except the researcher and his supervisor will be able to see
survey responses. Any surveys with contact information included will be
anonymized. Only group information will be summarized for any
presentation or publication of results. The survey results are kept in a
password protected database only accessible by the researcher and his
supervisor. The anonymous data will be stored for thirty years on the
secure database, at which time, it will be permanently erased. Due to the
anonymous nature of the surveys we are unable to withdraw responses
upon submission. Survey data will only be collected should you complete
and submit the survey. Surveys that are not completed and submitted
will not be collected. Once you have completed and submitted your
survey you will not be able to modify your responses. Research results
will be made publicly available and shared widely with the agricultural
community.

Signatures
Your signature on this form indicates that 1) you understand to your satisfaction the information
provided to you about your participation in this research project, and 2) you agree to participate in
the research project.

In no way does this waive your legal rights nor release the investigators, sponsors, or involved
institutions from their legal and professional responsibilities. You are free to withdraw from this
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research project at any time. You should feel free to ask for clarification or new information
throughout your participation. 

Questions/Concerns
If you have any further questions or want clarification regarding this research and/or your
participation, please contact: 

 
Mr.  Alex Wilkinson

School of Architecture, Planning and Landscape
403-988-6287, apwilkin@ucalgary.ca 

and Dr. Craig Gerlach, School of Architecture, Planning and Landscape, 403-220-
5699, scgerlac@ucalgary.ca

 
If you have any concerns about the way you’ve been treated as a participant, please contact the
Research Ethics Analyst, Research Services Office, University of Calgary at 403.220.6289 or

403.220.8640; email cfreb@ucalgary.ca. A copy of this consent form has been given to you to
keep for your records and reference. The investigator has kept a copy of the consent form.

Current Agricultural Practices and Perspectives

Combine harvesting commodity crops in Alberta (Picture source:
https://m.farms.com/ag-industry-news/alberta-farmland-averaging-
more-than-2-500-per-acre-024.aspx).

I consent to participate in this research study.

I do not wish to participate in the research study.
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Cattle grazing in Alberta (Picture source:
https://www.farmingfamilies.ca/farming-alberta/)

Where in Southern Alberta are your operations located? Please provide a
a town or county name in the box below.
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For how long have you been a farmer or rancher?

Do you come  from a  multi-generational farming family?

What type of operations do you run?

1 year or less.

Between 1 and 5 years.

5 to 10 years.

10 to 20 years.

Greater than 20 years.

Yes

No

Crops

Livestock

Mixed: Please describe what your operations focus on.
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What are the biggest challenges for your operations? Select one or more
options, and you may include additional detail in the box(es) below.

Other: Please describe.

Regulations (Local, Provincial, or National Regulations?)

Business, financial and economic

Limited markets or marketing opportunities

Low prices for product sales

Climate and weather

Other, please describe.
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Do you consider yourself an organic or conventional agricultural
producer?

Which of the following inputs do you use in your operations, if any?
Select one or more options.

Do you use any forms of irrigation?

Organic

Conventional

Other, please specify.

Pesticides

Herbicides

Fertilizers

Purchased livestock feed

Hormone and Antibiotics. Do you have any issues with anti-microbial resistance?

Other, please specify.

None
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What type of irrigation system do you use? Select one or more option.

What is the source of water for irrigation? Select one or more option.

Yes. Approximately, how many acres of land do you irrigate?

No

Sprinkler

Drip irrigation

Surface irrigation

Other, please specify.

I do not use any irrigation systems.

On-farm groundwater well

On-farm surface water

Off-farm provincial sources

Off-farm wastewater

Off-farm private sources

Other. Please describe.

I do not irrigate my land.
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Key relationships and interactions within your community and
beyond

Do farming cooperatives have an important role for your operations now
or in the future? Please explain your answer in the box below.

What types of agricultural cooperatives do you think are important?
Select one or more option.

Yes

No

Cooperatives that provide supplies such as seeds, fertilizers, fuel or equipment
services.

Marketing cooperatives for more efficient transportation, packaging, distribution and
marketing.

Credit cooperatives for sourcing financing to cover capital and operation expenses.

None

Other, please describe.
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With respect to your agricultural activities, who do you interact with
locally (within your County or town)? Select one or more option below,
and please use the text boxes to describe the nature of the relationship
(For example "I talk to my farming neighbours weekly about farming
practices, business support, regulatory advice, or supplies like
equipment and seed"). 

Farmers and Ranchers

Forage and Applied Research Associations

Consumers

Social Groups

Government Representatives

Universities or Colleges
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With respect to your agricultural activities, who do you interact with
regionally (within Southern Alberta)? Select one or more option below,
and please use the text boxes to describe the nature of the relationship
(For example "I talk to government representatives annually about
regulatory  issues").  

Irrigation Providers

Other, please specify.

Private Industry

I do not interact with anyone directly in my
County or town about agriculture.

Farmers and Ranchers

Forage and Applied Research Associations

Consumers
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With respect to your agricultural activities, who do you interact with
nationally (across Canada)? Select one or more option below, and please
use the text boxes to describe the nature of the relationship (For
example "I talk to private industry monthly about selling my product"). 

Social Groups

Government Representatives

Universities or Colleges

Irrigation Providers

Other, please specify.

Private Industry

I do not interact with anyone in Southern
Alberta about agriculture.
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Farmers and Ranchers

Forage and Applied Research Associations

Consumers

Social Groups

Government Representatives

Universities or Colleges

Irrigation Providers

Other, please specify.

Private Industry
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With respect to your agricultural activities, who do you interact with
internationally? Select one or more option below, and please use the text
boxes to describe the nature of the relationship (For example "I talk to
private industry monthly about selling my product"). 

I do not interact with anyone across Canada
regarding agriculture.

Farmers and Ranchers

Forage and Applied Research Associations

Consumers

Social Groups

Government Representatives

Universities or Colleges
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Past, Present and Future Change

Has your ability to access water for your operations changed over time?

Have any of the following extreme weather events impacted your
operations? Select one or more option and provide a brief description of
the event and impact.

Irrigation Providers

Other, please specify.

Private Industry

I do not interact with anyone internationally
regarding agriculture.

Yes. Please explain how.

No.
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Can you provide a brief description of any changes you have
experienced in the past that have impacted your agricultural operations?
Some examples are precipitation patterns, wildlife population, policy and
market changes.

Did you change any of your practices or operations due to the changes

Excessive water

Drought

Extreme temperatures

Wildfire

Other, please specify.
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you described in the previous question?

Can you provide a brief description of any changes that are occurring
now that are impacting your agricultural operations? Some examples are
COVID-19, precipitation patterns, policy and market changes.

Are you considering or have you already changed your practices in
response to any of the changes described in the previous question?

Yes. How did you change your practices?

No. Why didn’t you make any changes?

Yes. Please explain how you plan to or how you have changed your practices.

No. Please explain why you are not changing your practices.
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How has the Covid-19 pandemic changed your operations? Select one or more option. Please use
the box(es) below to describe the changes.

I needed to increase my production.

I needed to reduce my production.

I have had increased access to more markets.

I have had decreased access to markets.

I needed to change the types of food I produce.

I needed to diversify the types of agricultural products I produce.

It has impacted my labor supply.
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Which potential changes and uncertainties are you most concerned
about and why? Select one or more options and use the box(es) to add
additional detail.

It has impacted how I manage my labor.

Other, please specify.

I haven’t experienced any changes.

Higher temperatures and longer growing season.

Climate extremes

Water availability

Increased pests

Vector-borne diseases
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Local Adaptations to Change

Canola fields in the prairies (Source:
https://www.selectholidays.com/ab-sk-ag-in-motion-2020).

Invasive species

Industrial and resource development in the region.

Market fluctuations and prices

Politics and regulations.

Other, please specify.
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Do you think there is a need for changes in agricultural practices in
Southern Alberta to support long-term agricultural productivity in
response to diminishing water resources?

What would most likely make you change your farming practices to
adapt to projected environmental changes and diminishing water
resources? Select one or more option and provide a brief description.

Yes.

No.

Clear economic benefits
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What are the major barriers for you to  adapt to changes like increased
drought, short intense rainfalls and flood events? Select one or more
option and use the boxes below to provide additional information.

Fear of future agricultural productivity failure

Institutional incentives

Evidence of improved productivity from other farmers in the region.

Other, please specify.

Limited funding for rural municipalities.

Limited information and awareness of climate projections.

Lack of institutional supports for things like drought infrastructure.
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What are the major supports for the Southern Alberta agriculture
community that can support adaptation to changes like increased
drought and excess water events? Select one or more option and explain
your selections in the box below.

Policy and regulations that make the adoption of new, alternative or innovative
practices restrictive.

Limited financial capacity for individual farms to change practices.

Market volatility makes transitions too risky.

Education and learning opportunities are too limited to support practice changes.

There is no perceived need to change practices amongst farmers and ranchers.

Other potential barriers, please specify.

Culture of innovation
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Global observations during the COVID-19 pandemic have found that
agricultural communities using conservation/regenerative practices and
primarily distributing locally were less impacted by global disruptions.
Based on this do you think it is important for the Southern Alberta
agriculture community to explore more conservation/regenerative
practices with more local and regional markets?

Strong sense of community where individuals help each other and share knowledge.

Politics and regulations exist that support adaptations.

Funding opportunities exist to support practice changes.

There is awareness and interest amongst the community to adapt to future changes.

Education and learning opportunities exist that can inform change.

Other supports, please specify.

The Southern Alberta agriculture community should explore conservation practices and
increase distribution amongst local and regional markets.
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Researchers and government officials have identified adaptive practices
for agriculture in the prairies. Using the check boxes below, please
indicate which practices you feel are suitable for Southern Alberta.

The Southern Alberta agriculture community should only explore conservation
practices. Why not local and regional markets?

The Southern Alberta agriculture community should explore distribution amongst local
and regional markets. Why not conservation practices?

Neither. Why, not?

  Applicable Not Applicable

Not sure or not
aware of this
practice

Zero-till (also
known as no-till)

Feed stockpiling

Increasing farm
sizes
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  Applicable Not Applicable

Not sure or not
aware of this
practice

Alberta’s beneficial
management
practices including
but not limited to
pesticide handling,
energy efficiency,
water quality and
consumption, and
waste
management

Insurance

Large-scale
infrastructure
such as dams

Earlier seeding
dates

Mixed farming
with integrated
livestock and crop
operations

Change in crop
varieties to those
that are heat and
drought tolerant.

Herd management
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Do you currently use any practices on your farm that you consider to be
based in regernative agriculture that have been successful?

Do you currently use any water conservation practices that have been

  Applicable Not Applicable

Not sure or not
aware of this
practice

Raising alternative
breeds and
species of
livestock

Pest management

Changing
enterprise and
geographic
locations

Regenerative
Agriculture

Yes. Please explain the practices.

No.
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successful?

Do you see any economic advantage to organic/grass-fed/conservation
styles of crop or livestock production? 

Planning for now and the future

When planning your own operations what periods of time do you
consider important now? Select one or more option.

Yes. Please explain the practices.

No.

Yes. In what ways?

No.

1 year

3 years

5 years

10 years

20 years
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What changes are needed in the Southern Alberta agriculture
community to ensure stable long-term productivity and water access?
Select one or more options, and please describe.

Other, please specify.

Policy and regulation changes. Please specify.

Increased irrigation and water storage capacity.

Widespread adoption of regenerative agriculture practices.

Technological advances.

Increased focus on local and regional distribution of products.

Other changes, please describe.

No change needed.
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Adapting to change requires consideration for the future, and the next
generation of farmers and ranchers. If you have children, do you expect
them to work as a farmer or rancher?

What do you think are the major constraints for youth access to farming?
Select one or more option.

What do you think are the major opportunities for youth access to
farming? Select one or more option.

Yes

No

I do not have children.

Other, please specify (for example, some of my children will, some will not).

Too expensive to enter agriculture.

There is insufficient interest.

There are not educational opportunities.

Other, please specify.
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Follow-up Interview

Would you be interested in participating in a more in-depth interview in
the future related to conservation agriculture, water conservation and
adapting to change?

There are funding opportunities for youth to enter agriculture.

There is significant interest from youth.

There are a variety of education opportunities related to agriculture for youth.

Existing groups like Alberta Young Farmers and Rancher, Cattlemen’s Young Leaders or
Young Agrarians that engage and provides hands on experience and mentorship for
youth.

Other, please specify.

Yes. If yes, please provide a preferred contact name and email.

No.

https://www.qualtrics.com/powered-by-qualtrics/?utm_source=internal%2Binitiatives&utm_medium=survey%2Bpowered%2Bby%2Bqualtrics&utm_content={~BrandID~}&utm_survey_id={~SurveyID~}


Appendix 2 - Survey Distribution Pathways



Organization/Pathway Details

Foothills Forage and Grazing 
Association

FFGA was a prime mover in survey outreach. They shared the link in their newsletter in 
April, May, June and October of 2021. Further to this, they shared the survey link with 
their membership list and sent it their relevant partner and sister organizations.

Non-systematic cold-call emails

We conducted online scanes to find accessible contact information for farmers and 
ranchers within the SAB region. Using google searches we identified 38 farms which we 
sent the survey link directly to. Emails were sent May and July 2021, and again in January 
2022.

Farmers Markets

We sent emails to 15 farmers markets in the region asking them to share with their 
vendors. We only heard back from one farmers market, which agreed to distribute on 
our behalf. The remainder did not respond to outreach in May, July, and November 2021 
and January 2022.

Western Producer Article

After FFGA released the first survey in their newsletter, the agriculture news company, 
Western Producer reached out to conduct an interview with myself for an online article. 
The author of the news story agreed to include a link to the survey at the end of the 
article. The article was published April 2021. 

Additional agriculture societies, 
associations and producer groups

We sent email requests to 13 different agricultural organizations  around SAB to 
distribute within their networks. One group responded declining to participate due to 
their government affiliations (Results Driven Agriculture Research). The Alberta Sugar 
Beet Growers and Alberta Chicken Producers both agreed to share on their social media 
and in their newsletters. We sent out these requests in October 2021 and January 2022.
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for Southern Alberta



Data/Document Source
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III to the Fifth Assessment Report of the Interngovernmental Panel on Climate Change. Core 
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Alberta Agriculture and Forestry Economics and Competitiveness Branch. “Alberta Farm Income 
Update 1989-2017.” Government of Alberta, 2017.
Alberta Agriculture, Forestry and Rural Economic Development. “Agriculture Statistics 
Yearbook,” 2020.
Government of Alberta. “Average Farm Input Prices for Alberta.” Government. Average Farm 
Input Prices for Alberta, 2023. https://www.agric.gov.ab.ca/app21/farminputprices.
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Literature.” The School of Public Policy Publications  15 (2022).
Olale, Edward, Emmanuel K. Yiridoe, Thomas O. Ochuodho, and Van Lantz. “The Effect of Carbon 
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Main 
documents 

used in 
comparisons 

with secondary 
data sources

Other 
documents 

considered and 
reviewed to 

address 
comparisons



Appendix 4 - Southern Alberta Farmer and Rancher Summary Tables



72 

Appendix A – Farmer and Rancher Relationship Summary Tables 
Locally 
Actor or Agent How many 

are 
engaging 
out of 38? 

Nature of the Relationship Evidence of 
different 
relationships 
based on 
producer 
type? 

Farmers and 
Ranchers 

32 Positive relationships where farmers interact 
with each other very frequently. They share 
practical, experiential, equipment and market 
knowledge and information. They provide 
support networks for each other and share 
equipment.  

No 

Consumers 23 Primarily based on any products farmers 
selling product direct to market. Relationships 
are primarily informational or educational, 
customer service and marketing related.  

No 

Government 
Representatives 

17 Working relationships with local government 
representatives, business advisors and 
extension agents for oversight and support in 
agricultural farm plans and meat processing 
facilities.  

No 

Irrigation 
Providers 

11 Positive relationship regarding water supply 
and scheduling.  

No 

Private Industry 19 Working relationship with suppliers relating to 
information and acquiring processing supplies, 
inputs, and technology. Active engagement 
with growing commissions. 

No 

Forage and 
Applied 
Research 
Groups 

12 Acquire production information via 
publications, workshops, and seminars. 

FFGA the listed group. 

No 

Social Groups 9 Primarily perceived as use of social media like 
twitter. 

No 

Post-Secondary 6 Partner, collaborate and participate in 
research. One hires students from Olds college 
and gives tours to student. No mention of post-
secondary institutes sharing knowledge. 

UCalgary, UAlberta and Olds the listed 
institutes. 

No 

Other 3 Insurance No 
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Do not interact 
with anyone 

1   

Table 1: Local Farmer and Rancher Relationships 
 
 
Regionally 
Actor or Agent How many 

are engaging 
(out of 37)? 

Nature of the Relationship 

Farmers and 
Ranchers 

29 Positive relationships where they share practical, 
experiential, equipment and market knowledge and 
information. They discuss breeding opportunities and 
feed availability. 
 
They provide support networks and offer mentorship.  
Discuss present and upcoming regulations of concern. 
 
Range management workshops and local auction marts a 
cited location for livestock producers to discuss. 

Consumers 16 Primarily based on any products farmers selling product 
direct to market. Relationships are primarily 
informational or educational, customer service and 
marketing related. 

Government 
Representatives 

15 Working relationship where government provides 
oversight, regulatory and program services while farmers 
expect accountability. 
 
Government insurance providers. 

Irrigation 
Providers 

7 No context provided. 

Private Industry 16 Working relationship with suppliers relating to 
information and acquiring processing supplies, inputs and 
technology. Active engagement with growing 
commissions and farming conferences. 

Forage and 
Applied Research 
Groups 

13 Acquire production information via publications, 
workshops, and seminars. 
 
Beef Cattle Research Council, FFGA and Chinook 
Applied Research the cited groups. 

Social Groups 8 General social groups. 
Post-Secondary 8 Partner, collaborate and participate in research. No 

mention of post-secondary institutes sharing knowledge. 
 
University of Lethbridge the listed institute. 

Other 3 Growing and producer commission. Crop insurance. 
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Do not interact 
with anyone 

2  

Table 2: Regional Farmer and Rancher Relationships 
 
 
Nationally 
Actor or Agent How many 

are engaging 
(out of 35)? 

Nature of the Relationship 

Farmers and 
Ranchers 

16 Positive relationships where they share knowledge.   
 
They provide support networks and offer mentorship.  
Discuss present and upcoming regulations of concern. 
 
Involvement in Young Agrarians, Canadian Cattlemens 
Association, and engage with small regenerative 
agriculture practitioners. 

Consumers 7 No context 
Government 
Representatives 

10 Engage government to provide negative feedback to them 
and hold representatives accountable. Interprovincial 
trade barriers a specific concern. 
 
Engage with the federal government on the Seasonal 
Agricultural Worker Program.  

Irrigation 
Providers 

0 None 

Private Industry 11 Working relationship and trade shows. 
 
Verified Beef Plus Production certification initiative with 
industry. 

Forage and 
Applied Research 
Groups 

6 Active with some national associations and attend 
seminars. 

Social Groups 7 Some socialization. 
Post-Secondary 6 Limited activity related to on-farm production. 
Other 3 Canadian Livestock Records Corporation and National 

Farm Organizations 
Do not interact 
with anyone 

11  

Table 3: National Farmer and Rancher Relationships 
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Internationally 
Actor or Agent How many 

are engaging 
(out of 34)? 

Nature of the Relationship 

Farmers and 
Ranchers 

12 Some knowledge sharing with international farmers. And 
discussing cattle prices. 

Consumers 6 Limited to one response saying they were involved in 
trade missions. 

Government 
Representatives 

3 Limited to one response saying they were involved in 
trade missions. 

Irrigation 
Providers 

0  

Private Industry 7 Limited to one response saying they were involved in 
trade missions. Discussing cattle prices. 

Forage and 
Applied Research 
Groups 

3 Follow the Savory Institute and Stockman’s Grass 
Farmer, amongst other grower organizations. 

Social Groups 6 No context provided 
Post-Secondary 2 No context provided 
Other 2 Potato processors and soil lab. 
Do not interact 
with anyone 

17  

Table 4: International Farmer and Rancher Relationships 
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Farmers and Ranchers Relationships at the Local, Regional, National and 
International Scales 
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Crop Producer Relationships 

Livestock Producer Relationships 
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Mixed Producer Relationships 
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Appendix 5  - Summary Tables of Past and Ongoing Experiences of 
Change and their associated responses
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Past experiences of change and the associated responses 

Producer 
Type 

Change Respond 
to 
Change? 

Nature of Change 

Crop Consumer pressures Y Have implemented traceability, food safety and 
sustainability practices. Mostly this just means a lot more 
paperwork, which is not ideal. 

Crop Carbon tax Y Invest in solar panels 
Crop Extreme weather 

(currently drought) 
Y More irrigation, better farming practices to conserve 

moisture 

Crop Early frost/snow N We can't harvest October-harvested crops any earlier 
without giving up significant income, so we have to accept 
the weather risk and rely on crop insurance in the worst 
cases. 

Crop Wildlife eating crops Y Cover crops, more irrigated land VS dryland, 
Crop Market Change – Tariffs Y In response to the India tariffs lentils were removed from 

rotation for 3 years until prices recovered in 2021. 
Crop Precipitation patterns; 

Increasing deer 
populations; restrictive 
trade policies; cost 
increasing policies  

Y Our ability to maintain or reinvest in our farm has been 
reduced. Increased costs can be absorbed to some degree, 
but long-term competitiveness is always a concern. 

Crop Precipitation patterns, 
wildlife population, policy, 
and market changes. 

Y Changed to Zero Till and or minimum till and increasing 
crop rotation, eg. adding additional crops to the rotation 

Crop Mechanization of 
Irrigation 

Y We monitor moisture in the soil more often 

Livestock Drought and water 
allocation policies 

Y Reduce cattle numbers, change operation type from 
cow/calf and back grounding to just cow/calf 

Livestock Precipitation patterns; 
Wildlife pressures; poor 
market prices; increased 
regulation increasing costs 

Y Increased attention to sustainable practices, including 
improving environmental and animal welfare practices; 
more attention to planning for drought conditions 

Livestock Precipitation patterns; 
wildlife populations; 
Policy and market 

Y We believe that farming and ranching is constantly being 
able to adapt to changing external and internal pressures. 

Livestock Misinformation around 
sustainability; Carbon tax 
increasing costs 

Y Changes have been very minor as we've always used best 
practices. 

Livestock Precipitation patterns; 
increased wildlife 
populations 

N Cannot change weather or make more hunting tags 
available to hunters. 

Mixed Drought Y Crop planning for dry conditions 
Mixed Market changes Y New crops or niche crops 
Mixed Drought - Changed grazing 

methods 
Y More intensive grazing 

Mixed Precipitation and weather 
patterns; Increased wildlife 

Y deer fencing and of watering sights for livestock 

Mixed Drought N Main change includes a nearby alkali lake drying up 
gradually over the years. Our water needs are met by 
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other methods that have not changed in capability of 
supply. 

Mixed Drought; Policy supporting 
multi-nationals 

N 

Mixed Loss of Canadian Wheat 
Board 

Y Increased spending of time tenfold finding buyers for 
crops 

Mixed Limited access to animal 
health products; 
Precipitation patterns; 
Increased feed prices; 
Increasing size of 
industry/corporate farms 

Y Reduced number of animal units, secured local long 
term feed source agreement, crop selections based 
on feed value per input $ 

Mixed Precipitation patterns Y Drought tolerant varieties 
Mixed Policy change (increased 

paperwork and 
bureaucracy) 

N Since weather patterns are from God and we cannot 
control them, we just take what God gives us and 
pray for better weather next year. 

Mixed Policy change N They don’t align with my business model not my 
needs 

Mixed Precipitation pattern; 
increased operating costs; 
Hay prices 

Y Feed hay more sparingly, using watering methods 
that preserves as much as possible. Holding back 
feed that normally would be sold. 

Mixed Wildlife, pest and weed 
pressure; Restrictive 
policy; Low food risk 
regulation (Positive) 

Y More drought resistant plants, more livestock 
waterers 

Mixed Uncertainty; Government 
policy 

Y We are constantly adapting based on soil health and 
pasture conditions, and the overall health of the farm 
ecosystem. That is the foundation of the way we manage 
our farm. 

Mixed Wildlife populations Y Put forage crops in to try to relieve deer pressure 
Mixed Extreme weather; wildlife; 

drought; International 
trade agreements 

Y Hunt wildlife. 

Mixed Everything changes Y Adaptively 
Other Government policy and 

bureaucracy 
Y I got mouthy over the years. The squeaky wheel gets 

the grease 
Other Precipitation patterns; 

policy (Foreign workers); 
increased interest in local 
consumption 

Y More vocal with media, government 

Other Increased wildlife 
populations 

Y We fence with snow fence and electric wire to 
dissuade wildlife 

Ongoing experiences of change and the planned responses summary 
Producer 
Type 

Change Respond 
to 
Change? 

Nature of Response 

Crop High fertilizer price 
and La Nina forecast 

Y Target lower yields and reduce fertilizer use 

Crop Covid-19 policies 
disrupting supply 

Y Keep spare parts on shelves 

Crop Loss of herbicides and 
chemistries 

N No replacements 



82 

Crop Carbon tax Y Reduce watering and production to reduce costs (Also reduces 
soil carbon sequestering) 

Crop Precipitation patterns 
and covid policies 
disrupting supply 
chains 

Y Buy replacement parts in advance and improve water 
efficiency 

Crop Covid (Labor 
shortages) 

Y Bigger machinery and fewer workers 

Crop Policy change, input 
limitations, rising 
energy cost, labor 
shortages, weather and 
precipitation patterns 

Y Increase seasonal workers and decrease full time staff; 
Government advocacy 

Crop Carbon tax; trucking 
regulations increasing 
food costs; Fertilizer 
reduction policy 

Y Hire custom work/trucking 

Livestoc
k 

Drought Y Stockpile grass for grazing; continual monitoring of forage 
quality and quantity 

Livestoc
k 

Increased online sales Y Online sales 

Livestoc
k 

Covid 19 – Slaughter 
capacity and prices 
(direct marketing 
demand not met by 
current slaughter 
capacity); Drought 

Y Booking animals into abattoirs months in advance to hold 
spaces before animal is identified.  

Decreased use of private grazing lands and increase allotment 
on public (forestry) permits where we have unused capacity as 
a drought contingency. 

Livestoc
k 

Lack of water Y/N Investigating solar watering system but government regulation 
and policy’s are incredibly restrictive 

Livestoc
k 

Drought Y Reduce stocking numbers for pasture grazing and to match 
availability of feed. 

Livestoc
k 

Precipitation patterns; 
wildlife populations; 
Policy and market 

Y We believe that farming and ranching is constantly being 
able to adapt to changing external and internal 
pressures. 

Mixed Covid – Market 
impacts, supply chain 
issues; Higher energy 
costs; Higher fertizilier 
costs; higher feed costs 

Y Direct market beef and lamb to consumers to create more 
value. 
Cost cutting measures such as conserving energy and reducing 
water use. 

Mixed Covid; Precipitation 
patterns; lack of 
snowpack 

Y Home delivery; shelter belts, ecobuffers and other ecological 
systems 

Mixed Policy, consumers, and 
politicians lack of 
understanding of 
farming practices 

N 

Mixed Covid - 
Supply/demand chain 
disruptions 

Y Reduce amount of projects. Purchasing way in advance. 

Mixed Water scarcity, food 
security, lack of local 
food, excessive export 
of raw commodities 

Y Forward planning 
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Mixed Covid – direct to 
market at restaurants; 
rising prices 

Y Monitoring input costs 

Mixed Harsher weather 
patterns; Covid drove 
up demand of nursery 
products; Low risk 
food policy increased 
market to sell fruit 

Y Increased investment in irrigation and livestock watering. 
Cannot invest much more before it loses economic viability. 

Mixed Market changes and 
increasing land cost 

Y High value/high risk crops 

Mixed Getting older Y Downsizing 
Mixed Labor shortage due to 

covid; Input costs 
rising; Government 
programs do not reflect 
problems 

N Cannot afford to change and the government programs do no 
sufficiently cover profit margins. 

Mixed Government damage Y Altered cropping and investment decisions 
Mixed Covid was good for 

business; Government 
continued support of 
multi-nationals 

Y Direct marketing 

Mixed Low beef prices N Price drops are temporary and global market for protein is 
growing. 

Mixed Covid N Nothing will make a difference 
Mixed Not much snow and 

such no run off to fill 
water holes 

N/A N/A 

Mixed Covid-19; Precipitation 
patterns 

Y 

Other Watering more N Last year was last year, next year will bring what it does 
Other Covid-19 changed 

customer profile 
Y Switched packaging to suit individuals vs institutions. 

Other Covid-19 – Staffing 
(No foreign workers), 
government 
bureaucracy; Sales 
increased 

Y Hiring Canadians to fill the void which costs twice as much. 
Profit margin already thin. 



Appendix 6 - Yukon Territory Local Producer and Resident Survey 
Packages
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Informed Consent

Name of Researcher, Faculty, Department, Telephone & Email:
Alex Wilkinson, Environmental Design PhD Candidate, School of
Architecture, Planning, and Landscape, apwilkin@ucalgary.ca

Supervisor:
Dr. Craig Gerlach, Professor, School of Architecture, Planning, and
Landscape

Title of Project:
Resilience and Responding to Change in Agriculture and Local Food
Production through a Social Ecological Systems Perspective – Exploring
technology, practice and policy for sustainable agriculture and local food
production systems.

Sponsor: 
N/A

This consent form, a copy of which has been given to you, is only part of
the process of informed consent. If you want more details about
something mentioned here, or information not included here, you
should feel free to ask. Please take the time to read this carefully and to
understand any accompanying information.

The University of Calgary Conjoint Faculties Research Ethics Board has
approved this study (REB19-1464).

Participation is completely voluntary, and responses are confidential and
anonymous.
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Purpose of the Study
Our research team is trying to get a better understanding of the changes
that have impacted local food production in Yukon, and to learn how to
support food producer and grower adaptations to future projected
changes in weather, economics, and consumer demand. Our research
team is affiliated with the Arctic Institute of North America and the
Kluane Lake Research Station. We also hope to understand if indoor
hydroponics can be a part of a stable and effective local food production
future in the north. By taking some time to share your thoughts, you will
not only help this study, but will help raise awareness about local food
production need, and opportunities for future agricultural success in
Yukon. 

What Will I Be Asked To Do?
We have developed a short survey, approximately 10 to 15 minutes in
duration. The survey is anonymous and confidential. The questions are
primarily multiple choice questions. Some questions have the option for
you to include additional detail in open ended text boxes. There are a
few questions that are entirely open ended.

Some example questions include:
What type of operations do you run?
a. Crops
b. Livestock
c. Both: Please describe what your operations focus on.
d. Other: Please Describe.

To increase local food production would you consider learning more
about or using indoor hydroponics? Select one or more option.  
a. Yes I would like to learn more.
b. Yes I would like to use hydroponics. What role would they play in your
operations?
c. Neither. Why not?

Participation in this survey is completely voluntary, and you may refuse
to participate altogether, or refuse to answer any specific questions in
the study. Due to the anonymous nature of this survey we will not be
able to remove your submission once you complete the survey.
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What Type of Personal Information Will Be Collected?
There is no personal identifying information required to participate in
this study, and all participants shall remain anonymous. However,
should you choose to participate in the study, you will be given the
option to include contact information at the end of the survey to
participate in future interviews. Should you choose to include this
information, your survey will be anonymized, with your submission
separated from the contact information. If you include this information,
involvement in future interviews is entirely voluntary.
 

Are there Risks or Benefits if I Participate?
There is little to no risk for participants of this research as surveys are
anonymous. If you have any questions about the survey, you are always
able to contact the study lead or supervisor (See below).

What Happens to the Information I Provide?
No one except the researcher and his supervisor will be able to see
survey responses. Any surveys with contact information included will be
anonymized. Only group information will be summarized for any
presentation or publication of results. The survey results are kept in a
password protected database only accessible by the researcher and his
supervisor. The anonymous data will be stored for ten years on the
secure database, at which time, it will be permanently erased. Due to the
anonymous nature of the surveys we are unable to withdraw responses
upon submission. Once you complete the survey, you will not be able to
modify your responses. Research results will be made publicly available
and shared widely.
 

Signatures
Your signature on this form indicates that 1) you understand to your
satisfaction the information provided to you about your participation in
this research project, and 2) you agree to participate in the research
project.
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In no way does this waive your legal rights nor release the investigators,
sponsors, or involved institutions from their legal and professional
responsibilities. You are free to withdraw from this research project at
any time. You should feel free to ask for clarification or new information
throughout your participation.

Questions/Concerns
If you have any further questions or want clarification regarding this
research and/or your participation, please contact:
 

Mr.  Alex Wilkinson
School of Architecture, Planning and Landscape

403-988-6287, apwilkin@ucalgary.ca
and Dr. Craig Gerlach, School of Architecture, Planning and Landscape,

403-220-5699, scgerlac@ucalgary.ca
 
If you have any concerns about the way you’ve been treated as a
participant, please contact the Research Ethics Analyst, Research
Services Office, University of Calgary at 403.220.6289 or 403.220.8640;
email cfreb@ucalgary.ca. A copy of this consent form has been given to
you to keep for your records and reference. The investigator has kept a
copy of the consent form.

Current Local Food Production Practices

An outdoor garden in the Yukon with adjacent greenhouse (Photo
source: www.discoveryyukon.com).

I consent to participate in this research study.

I do not wish to participate in the research study.
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A sheep farm on Kodiak Island, Alaska, where alternative grazing
practices were explored (Photo by Philip Loring).
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Where in Yukon Territory are your operations? Provide a place name in
the box below.

For how long have you produced local food?

1 year or less

Between 1 and 5 years

5 to 10 years

10 to 20 years

Greater than 20 years
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What type of operations do you run?

For crop production, what are your biggest challenges? Select one or
more option, and you may include additional details in the boxes below.

Crops

Livestock

Both: Please describe what your operations focus on.

Other: Please describe.

Business, financial and economic

Limited markets or marketing opportunities
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For livestock production, what are your biggest challenges? Select one or
more option and please include additional details in the boxes below. 

Climate and weather limitations

Other: Please describe.

Regulations (Local, Territorial, or National Regulations?)

Business, financial and economics

Lack of marketing opportunities
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Do you consider yourself a conventional or organic food producer?
Please describe your selection.

Climate and weather

Other: Please describe.

Conventional

Organic

Both

Other, please describe.
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How do you market and distribute your product? Please select one or
more options with additional details in the boxes.

Do you have a second or other job not related to your food production
operations?

What is your annual household income? Please select one.

Community Supported Agriculture (shares or weekly subscriptions)

Farm stand

Farmers market

Large-scale food distributor

Web-based online

Commodity Broker

Other: Please describe.

Yes. Please explain why you have this job (for example, financial need or your farming
operations are part-time).

No.

< $25,000

$25,001 - $50,000
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 What is your age range? Please select one.

What is your ethnicity? Please use the box below to provide your
response.

Key relationships and interactions within your community and
beyond

$50,001 - $75,000

$75,001 - $100,000

More than $100,000

18 to 25 years.

26 to 34 years

35 to 44 years

45 to 54 years

55 to 64 years

65 to 74 years

75 and over



7/11/23, 10:01 AM Qualtrics Survey Software

https://survey.ucalgary.ca/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveyID=SV_a4tg8fY0vwVdYl7&ContextLibraryID=UR_6DzjClTJyhvpo2h 12/29

Farming cooperatives are very common and viewed as integral to
success in many agricultural areas. Do farming cooperatives have an
important role for your operations? Please explain your selection in the
box below.

What types of agricultural cooperatives do you think are important?
Select one or more option.

With respect to your food production activities, who do you interact with
locally (within your city, town or community)? Select one or more option
below, and please use the text boxes to describe the nature of the

Yes

No

Cooperatives that provide supplies such as seeds, fertilizers, fuel or equipment
services.

Marketing cooperatives for more efficient transportation, packaging, distribution and
marketing

Credit cooperatives to source financing for capital and operations expenses.

None

Other: Please describe
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relationship (For example “I talk to neighboring producers weekly about
farming practices, business support, regulatory advice, or supplies like
equipment and seed”).

Producers

Consumers

Government Representatives

Private Industry Representatives

Applied Research Agencies

Social Groups

Universities or Colleges

Other

I do not interact with anyone directly in my town or community regarding food
production.
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With respect to your food production activities, who do you interact with
regionally (within Yukon)? Select one or more option below, and please
use the text boxes to describe the nature of the relationship (For
example “I talk to government representatives annually about regulatory
issues”).

Producers

Consumers

Government Representatives

Private Industry Representatives

Applied Research Agencies

Social Groups

Universities or Colleges
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With respect to your food production activities, who do you interact with
nationally (across Canada)? Select one or more option below, and please
use the text boxes to describe the nature of the relationship (For
example “I talk to private industry monthly about selling my product”).

Other

I do not interact with anyone in Yukon regarding food production.

Producers

Consumers

Government Representatives

Private Industry Representatives

Applied Research Agencies

Social Groups
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With respect to your food production activities, who do you interact with
internationally? Select one or more option below, and please use the text
boxes to describe the nature of the relationship (For example “I talk to
private industry monthly about selling my product”).

Universities or Colleges

Other

I do not interact with anyone across Canada regarding food production.

Producers

Consumers

Government Representatives

Private Industry Representatives

Applied Research Agencies
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Past Changes

Can you provide a brief description of any changes you have
experienced in the past that have impacted your food production
efforts? Some examples include precipitation patterns, temperature
variability, policy and market changes.

Did you change  any of your practices or operations due to the changes
you described in the previous question?

Social Groups

Universities or Colleges

Other

I do not interact with anyone internationally regarding food production.



7/11/23, 10:01 AM Qualtrics Survey Software

https://survey.ucalgary.ca/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveyID=SV_a4tg8fY0vwVdYl7&ContextLibraryID=UR_6DzjClTJyhvpo2h 18/29

Present Change

Can you provide a brief description of any changes that are occurring
now that are impacting your local food production operations? Some
examples are COVID-19, precipitation patterns, temperature variability,
policy and market changes.

Are you considering or have you already changed your practices in
response to any of the changes described in the previous question?

Yes. How did you change your practices?

No. Why didn't you make any changes?

Yes. Please explain how you plan to or how you have changed your practices.

No. Please explain why you are not changing your practices.
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How has the Covid-19 pandemic changed your operations? Select one or
more option. Please use the box(es) below to describe the changes.

Adapting to Change: Indoor Hydroponics

I needed to increase my production.

I needed to reduce my production.

I have had increased access to more markets.

I have had decreased access to markets.

I needed to change the types of food I produce.

Other, please specify.

I haven’t experienced any changes.
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An outdoor hydroponic system built in an A-frame shape.
Hydroponic designs can be highly variable.
(Source: https://project.theownerbuildernetwork.co/2017/02/10/build-
an-efficient-a-frame-hydroponic-system/)

An indoor hydroponics system in a shipping container, also known
as a container farm or containerized food production system
(Source: www.containertech.com).
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Do you think it is important to grow food locally over the winter in
Yukon?

To increase local food production would you consider learning more
about or using indoor hydroponics? Select one or more option.

Yes

No

Yes I would like to learn more.

Yes I would like to use hydroponics. What role would they play in your operations?
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Would you collaborate with local producers who use indoor hydroponics
to identify complementary opportunities between operations?

What are major barriers for implementing indoor hydroponics in your
operations? Select one or more option and use the boxes below to
provide additional information.

Neither. Why not?

Yes. If yes, how could this be done?

No. If no, why not?

Politics and regulations exist that make operating a indoor hydroponics difficult and
restrictive.

Indoor hydroponics systems are too expensive.
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What current supports are available for indoor hydroponics in Yukon?
Select one or more option and explain your selections in the box below.

Indoor hydroponics doesn’t grow the right kinds of produce.

Cost of energy is too high or access to the energy is not available.

Education and learning opportunities are too limited to support hydroponic growers.

Not interested in indoor hydroponics.

Local consumers are not interested in purchasing produce from indoor hydroponics.

Other potential barriers, please describe.

Politics and regulations exist that support indoor hydroponics operations.
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Do the supports for other local food production or agricultural activities
differ from those available to indoor hydroponics?

Funding associated with owning and operating these systems is available.

Indoor hydroponics offers a technological solution that can support year round local
food production.

Local interest in purchasing locally grown produce.

Education and learning opportunities exist that can support local hydroponic growers.

Local producers have already expressed interest in applying more advanced technical
approaches like indoor hydroponics.

Other, please describe.

Yes. Please specify the differences.

No.
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Planning for now and the future

When planning for your regular operations what periods of time do you
consider? Select one or more option.

When planning for changes to your operations what periods of time do
you consider? Select one or more option.

1 year

3 years

5 years

10 years

20 years

Other: Please explain.

1 year

3 years

5 years

10 years

20 years

Other, please explain.
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What changes to the local food system are needed for stable long-term
local food production in Yukon? Choose one or more, and please
describe.

What do you think are the most significant obstacles to making effective
changes to the local food system, particularly as related to local food
production and/or indoor hydroponics? Please provide your answer in
the box below.

Addition of new forms of production that provide year-round growth. Please specify
specific production that should be explored.

Increase existing forms of production. Please specify what forms should be increased.

No changes needed.

Other, please describe.



7/11/23, 10:01 AM Qualtrics Survey Software

https://survey.ucalgary.ca/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveyID=SV_a4tg8fY0vwVdYl7&ContextLibraryID=UR_6DzjClTJyhvpo2h 27/29

What will be the most influential driver for changes in the local food
system in the future, particularly related to local food production and
indoor hydroponics? Please provide your answer in the box below.

In respect to indoor hydroponics, what approaches should be prioritized
in Yukon? Select one or more options. Please include additional details in
the box below.

Individual stand-alone indoor hydroponics that are focused on local and community
food security.

Collaborative indoor hydroponics projects across the region with a focused distribution
network for local and regional food security.

Large scale indoor hydroponics operations with a focus on local and regional food
security, as well as production for export out of the region.

None: Please explain.

Other approaches: Please describe alternative or other food production projects that
include or exclude indoor hydroponics for the Yukon.
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What are the most significant uncertainties that will impact local food
production moving forward? Please select all that apply and provide any
additional details in the box below.

Follow-up Interviews

Climate and Weather

Industrial development

Global food market fluctuations

Politics

Environmental degradation

Other: Please describe.
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Powered by Qualtrics

Would you be interested in participating in a more in-depth interview in
the future related to indoor hydroponics and the local food system?

Yes. Please provide a preferred contact name and email.

No.

https://www.qualtrics.com/powered-by-qualtrics/?utm_source=internal%2Binitiatives&utm_medium=survey%2Bpowered%2Bby%2Bqualtrics&utm_content={~BrandID~}&utm_survey_id={~SurveyID~}
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Informed Consent

Name of Researcher, Faculty, Department, Telephone & Email:
Alex Wilkinson, Environmental Design PhD Candidate, School of
Architecture, Planning, and Landscape, apwilkin@ucalgary.ca
 
Supervisor:
Dr. Craig Gerlach, Professor, School of Architecture, Planning, and
Landscape

Title of Project:
Resilience and Responding to Change in Agriculture and Local Food
Production through a Social Ecological Systems Perspective – Exploring
technology, practice and policy for sustainable agriculture and local food
production systems.

Sponsor:
N/A
 

This consent form, a copy of which has been given to you, is only part of
the process of informed consent. If you want more details about
something mentioned here, or information not included here, you
should feel free to ask. Please take the time to read this carefully and to
understand any accompanying information.
 
The University of Calgary Conjoint Faculties Research Ethics Board has
approved this research study (REB19-1464).

Participation is completely voluntary, and responses are confidential and
anonymous.
 

Purpose of the Study
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We are writing to ask for your help in understanding the current status
of locally grown food consumption in Yukon. Our research team is
affiliated with the Arctic Institute of North America group based out of
Kluane Lake Research Station. We are trying to get a better
understanding of the changes that have affected local food production
and consumption, and to learn how to support more effective
adaptations to future projected changes; we hope to learn if there is an
interest among consumers in locally grown food and if indoor
hydroponics can be a part of a more productive local food system in
Yukon.  What value do you place on locally grown food? To help answer
this question, our research team needs ideas and input from you related
to the types of local food that are of interest, and your individual
preferences for acquiring local food, whether this is from a farmer’s
market, a big box store, or through subscription services and delivery.
Research findings will be publicly available, and shared with interested
individuals and communities, and relevant government organizations.
 
What Will I Be Asked To Do?
We have developed a short survey, approximately 10 to 15 minutes in
duration. The survey is anonymous and confidential. The questions are
primarily multiple choice questions. Some questions have the option for
you to include additional detail in open ended text boxes. There are a
few questions that are entirely open ended.
 
Some example questions include:

How and where are you most likely to purchase local food products?
Please select one or more option.
a. Farmers market
b. Box store
c. Directly from producer
d. Subscription service
e. Online
f. Other, please describe.

Do you think indoor hydroponics in Yukon should strictly focus on
providing local food production? Or should it scale up to regional,
national and/or international distribution?
a. Local only
b. Larger scale regional national and/or international distribution.
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c. Both options are desirable.
 
Participation in this survey is completely voluntary, and you may refuse
to participate altogether, or refuse to answer any specific questions in
the study. Due to the anonymous nature of this survey we will not be
able to remove your submission once you complete the survey.
 

What Type of Personal Information Will Be Collected?
There is no personal identifying information required to participate in
this study, and all participants shall remain anonymous. However,
should you choose to participate in the study, you will be given the
option to include contact information at the end of the survey to
participate in future interviews. Should you choose to include this
information, your survey will be anonymized, with your submission
separated from the contact information. If you include this information,
involvement in future interviews is entirely voluntary.
 

Are there Risks or Benefits if I Participate?
There is little to no risk for participants of this research as surveys are
anonymous. If you have any questions about the survey, you are always
able to contact the study lead or supervisor (See below).

What Happens to the Information I Provide?
No one except the researcher and his supervisor will be able to see
survey responses. Any surveys with contact information included will be
anonymized. Only group information will be summarized for any
presentation or publication of results. The survey results are kept in a
password protected database only accessible by the researcher and his
supervisor. The anonymous data will be stored for ten years on the
secure database, at which time, it will be permanently erased. Due to the
anonymous nature of the surveys we are unable to withdraw responses
upon submission. Once you complete the survey you will not be able to
modify your responses. Research results will be made publicly available
and shared widely.
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Signatures
Your signature on this form indicates that 1) you understand to your
satisfaction the information provided to you about your participation in
this research project, and 2) you agree to participate in the research
project.
In no way does this waive your legal rights nor release the investigators,
sponsors, or involved institutions from their legal and professional
responsibilities. You are free to withdraw from this research project at
any time. You should feel free to ask for clarification or new information
throughout your participation.

Questions/Concerns
If you have any further questions or want clarification regarding this
research and/or your participation, please contact:
 

Mr.  Alex Wilkinson
School of Architecture, Planning and Landscape

403-988-6287, apwilkin@ucalgary.ca
and Dr. Craig Gerlach, School of Architecture, Planning and Landscape,

403-220-5699, scgerlac@ucalgary.ca
 
If you have any concerns about the way you’ve been treated as a
participant, please contact the Research Ethics Analyst, Research
Services Office, University of Calgary at 403.220.6289 or 403.220.8640;
email cfreb@ucalgary.ca. A copy of this consent form has been given to
you to keep for your records and reference. The investigator has kept a
copy of the consent form.

I consent to participate in this research study.

I do not wish to participate in the research study.
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Local Food Selection and Consumption

Dawson City Farmers Market (Photo source: Visit Dawson City PR
Services)

Where in Yukon Territory do you live? Please provide your community
name.

Do you currently purchase food from any local producers?

Yes

No
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Which types of food do you purchase from local producers? Please use
the boxes below to specify the types of fruit, vegetables and meat.

How and where are you most likely to purchase local food products?
Select one or more option.

Fruit

Vegetables

Meat

Other: Please explain.

Farmers market

Box store

Directly from producer

Subscription service

Online
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When deciding where to purchase your local food, what factors are most
important? Select one or more option.

Is local food reliably available?

Do you store or preserve fresh produce for times when local fresh

Other: Please describe.

Cost

Location

Online ordering system

Wide selection of products in one location (One-stop shop)

Other: Please describe.

Yes

No. If no, please explain when it is available.
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produce may not be available?

Do you prefer to purchase organic or conventionally grown food? Please
explain your selection in the box below.

Does the higher cost of local or organic produce limit your ability to
purchase these products?

Storage. Please describe what and how you store?

Preservation. Please describe what and how you preserve (for example pickling or
making jams and jellies)?

No I do not preserve or store food. Why not?

Organic

Conventionally grown

Both. Please specify if there are specific product types you prefer to be organic or
conventionally grown.

No preference.

Yes
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Does the way that animals are raised impact your decision when
purchasing meat products?

Does the higher price of locally produced, organic, ethical or grass-fed
meat limit your ability to purchase these products?

Do you supplement your food supply with hunting or fishing? Select one
or more option.

No

Yes. What aspects specifically?

No

Yes

No

Hunting. What animals do you hunt?

Fishing. What type of fish do you harvest?
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Do you purchase food products online from outside Yukon?

How often do you prefer to purchase and receive fresh produce?

What is your annual household income? Please select one.

No.

Yes. What product and from where?

No I never have.

Used to. Why did you stop?

Daily

Weekly

Monthly

Other: Please specify.
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What is your age range? Please select one.

What is your ethnicity? Please use the box below to provide your
response.

Past Change

< $25,000

$25,001 - $50,000

$50,001 - $75,000

$75,001 - $100,000

More than $100,000

18 to 25 years.

26 to 34 years

35 to 44 years

45 to 54 years

55 to 64 years

65 to 74 years

75 and over
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Can you provide a brief description of any changes you have
experienced in the past that have impacted your access to local food?
Some examples include food price, selection and types of available food,
and changes in employment.

Did the changes you described in the previous question alter your
purchasing practice or ideas about local food? Please provide your
answer in the box below.

Present Change

Can you provide a brief description of any changes that are occurring
now that are impacting your ability to access local food? Some examples
include food price, selection and types of food available, and impacts
from COVID-19 pandemic.

Yes. How have your practices or ideas changed?

No. Why haven’t your practices or ideas changed?
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Are you considering or have you already changed your consumption
patterns in response to any of the changes you are currently
experiencing?

How has the Covid-19 pandemic changed your opinions about local
food? Select one or more option.

Yes. Please explain how you plan to or how you have changed your practices.

No. Please explain why you are not changing your practices.

The pandemic has made me realize that local food is essential for stable food systems.

The pandemic has made me realize that local food is too expensive to meet community
needs.

The pandemic has made me realize that there is not enough local food production to
meet community needs.

Other, please specify.

No changes.
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Indoor Hydroponics

Indoor hydroponic production in a shipping container, also known
as a container farm or containerized food production system.
(Source: www.containertech.com).

Do you think it is important to grow food locally over the winter in
Yukon?

Yes.

No. Why not?
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Would you consider purchasing food grown in indoor hydroponics
systems as part of a Yukon initiative to increase local food production?

Where would you prefer to purchase food produced from a hydroponics
system?

Would you be willing to pay a higher price for local food that is grown
conventionally or hydroponically when compared to imported produce?
 

Yes

No. Why not?

Directly at the the place where the food is grown.

Grocery store

Farmers market

Online order with home delivery.

Community Supported Agriculture

Other: Please describe.
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What price would you pay for local produce grown in an indoor
hydroponic system compared to conventionally grown local produce?

In your opinion, why do you think technologies like indoor hydroponics
are not widely used in Yukon? Select one or more option and please use
the box(es) below to explain your opinions.

Yes, I would pay more for local produce regardless of whether it is grown
conventionally or hydroponically. Why would you do that?

I would only pay more for local produce grown conventionally. Why only conventionally
grown?

I would only pay more for local produce grown hydroponically. Why only
hydroponically?

No, I am not willing to pay more for locally grown produce. Why not?

I would be willing to pay more for indoor hydroponics produce.

I would prefer to pay less for indoor hydroponics produce.

They should be priced the same.
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Politics and regulations exist that make indoor hydroponics difficult and more
restrictive.

Politics and regulations do not exist to support indoor hydroponics.

High production costs make produce too expensive to purchase.

Limitations with existing technologies, for example, they grow a limited range of
produce.

Local producers are not interested in indoor hydroponics.

No interest in purchasing produce from indoor hydroponics.

Lack of education opportunities to learn about indoor hydroponics.

Other, please specify.

Not sure.
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In your opinion, what opportunities are available that may make indoor
hydroponics successful in Yukon? Select one or more option and please
use the box(es) below to explain your opinions.

Politics and regulations exist that support and incentivize indoor hydroponics.

Resources are available for purchasing food from these systems and other local food.

Indoor hydroponics offers a functional technological solution to support local
production through the winter when fresh produce is too often in short supply.

A strong local interest in purchasing locally grown produce.

There are education opportunities for individuals to learn about indoor hydroponics.

There is interest from local producers to explore technologies and techniques like
indoor hydroponics.

Other, please specify.

Not sure.
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Do you think indoor hydroponics in Yukon should strictly focus on
providing local food production or should it focus on regional, national
and/or international distribution?

Indoor hydroponics systems have been most successful producing leafy
greens and fruits like berries. Progress is being made for root vegetables
such as potatoes or carrots.  Are you interested in purchasing root
vegetables from indoor hydroponics systems, or just leafy greens and
berries?

This is a small hydroponic system operating inside a
home presented by IKEA (Source: www.intelligentliving.co)

Local only.

Regional, national and/or international distribution.

Both options are desirable.

There should be no indoor hydroponics in Yukon.

No opinion.

Yes

No. Just leafy greens and berries.

No. I don’t want any produce from indoor hydroponics. Please explain why.
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Indoor hydroponics systems can be designed for operations within a
home to provide produce for household consumption. Are you
interested in growing your own produce in a small indoor hydroponic
system?

Yes. I would prefer to grow my own indoor hydroponics produce.

I would prefer to get indoor hydroponic produce from a local operation.
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Planning for now and the future

What changes are needed to promote stable and effective local food
production in Yukon? Select one or more options and please describe
your selection.

What do you think are the most significant barriers for increasing local
food production using technologies like indoor hydroponics? Please
provide your answer in the box below.

I would like to grow some at home and still get some from a local operation.

I don’t want any indoor hydroponically grown produce.

New forms of production to support year-round production. Please specify new
approaches.

Increase or change existing forms of production. Please specify what forms.

Other, please specify.

No changes needed.
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Powered by Qualtrics

What do you think will promote an increase in local food production
using technologies like indoor hydroponics? Please provide your answer
in the box below.

Follow Up Inteview

Would you be interested in participating in a more in-depth interview in
the future related to indoor hydroponics and the local food system?

Yes. If yes, please provide a preferred contact name and email.

No.

https://www.qualtrics.com/powered-by-qualtrics/?utm_source=internal%2Binitiatives&utm_medium=survey%2Bpowered%2Bby%2Bqualtrics&utm_content={~BrandID~}&utm_survey_id={~SurveyID~}
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Appendix 7  - Yukon Territory Survey Distribution 
Pathways



Organization/Pathway Details

Email to producers listed on YAA website

Yukon Agriculture Association has a publicly available list of local food 
producers on their website. We used this list to directly email 75 local 
producers in Yukon Territory in May 2021 and January 2022.

Yukon Agricultural Assocation Newsletter

Yukon Agricultural Association shared the survey links in their monthly 
newsletter to distribute both the consumer and producer surveys in 
May 2021 and January 2022.

Community Organizations

We reached out to 4 different farmers markets, 2 community garden 
groups and one news group in Yukon to support the further 
distribution of both resident and producer surveys. We reached out in 
May 2021 and January 2022.

Fireside Market agreed to put the survey links in their monthly 
newsletter to distribute both the consumer and producer surveys.

WhatsUpYukon declined to circulate the survey. 

The remaining groups did not respond.

Kluane Lake Research Station CropBox Advisory Board

The Kluane Lake Research Station CropBox project has an advisory 
board with 6 community members from around Yukon Territory. This 
group was requested to complete and share the surveys within their 
communities and networks in May and July 2021, and January 2022.

Advisory board representatives at the time of distribution included 
various individuals in different roles at Kluane First Nation, Arctic 
Institute of Community-Based Reearch, and a representative from 
ColdAcre Farms (Supplier of CropBox).



Appendix 8 - Yukon Territory Secondary Sources of Data and 
Information



Data/Document Source
IPCC. “Climate Change 2014: Synthesis Report.” Vol. Contribution of Working Groups 
———. “Climate Change 2021 - The Physical Science Basis: Summary for Policy 
Makers.” International Panel on Climate Change, 2021.
IPCC. “Regional Fact Sheet - North and Central America.” Fact Sheet. International 
Panel on Climate Change, 2021.
Bush, E, and D.S. Lemmen. “Canada’s Changing Climate Report.” Ottawa, Ontario: 
Government of Canada, 2019.

Hancock, B, W Andersen, F Calmels, J Collier, A Cunsolo, J Dawson, S Darling, et al. 
“Northern Canada; Chapter 6 in Canada in a Changing Climate: Regional Perspectives 
Report.” Ottawa, Ontario: Government of Canada, 2022.
Yukon Government. “Our Clean Future A Yukon Strategy for Climate Change, Energy 
and Green Economy.” Whitehorse: Yukon Government, 2021.

St.Pierre, Michelle, Mike McComb, and Saneliso Mhlange. “Small-Scale Diversified 
Farming Prominent in Yukon and the Northwest Territories.” Government Statistics 
Report. Canadian Agriculture at a Glance. Government of Canada, 2022. 
https://www150.statcan.gc.ca/n1/pub/96-325-x/2021001/article/00011-eng.htm.
Canada, Statistics. “Census Profile, 2016 Census,” 2018. 
https://www12.statcan.gc.ca/census-recensement/2016/dp-
pd/prof/index.cfm?Lang=E.
Agriculture Industry Advisory Committee, and Department of Energy, Mines and 
Resources. “Local Food Strategy for Yukon - Encouraging the Production and 
Consumption of Yukon-Grown Food 2016-2021.” Strategy. Government of Yukon, 
2015.
Capital, Newbean. “The Promise and Peril of Container Farming,” 2017.

Sambor, Daniel J., Henry Penn, and Mark Z. Jacobson. “Energy Optimization of a Food-
Energy-Water Microgrid Living Laboratory in Yukon, Canada.” Energy Nexus 10 (June 1, 
2023): 100200. https://doi.org/10.1016/j.nexus.2023.100200.

Sambor, Daniel J, Michelle Wilber, Erin Whitney, and Mark Z Jacobson. “Development 
of a Tool for Optimizing Solar and Battery Storage for Container Farming in a Remote 
Arctic Microgrid.” Energies  13, no. 19 (2020): 5143.

Gerlach, S., and A. Scott. “Frozen North, Food for All? Growing Food Security in 
Canada’s North Webinar.” Webinar, 2022. https://youtu.be/3YCxPO1h_IU.
Gómez, Celina, Christopher J Currey, Ryan W Dickson, Hye-Ji Kim, Ricardo Hernández, 
Nadia C Sabeh, Rosa E Raudales, Robin G Brumfield, Angela Laury-Shaw, and Adam K 
Wilke. “Controlled Environment Food Production for Urban Agriculture.” HortScience 
54, no. 9 (2019): 1448–58.
Bian, Zhonghua, Yu Wang, Xiaoyan Zhang, Tao Li, Steven Grundy, Qichang Yang, and 
Ruifeng Cheng. “A Review of Environment Effects on Nitrate Accumulation in Leafy 
Vegetables Grown in Controlled Environments.” Foods 9, no. 6 (2020). 
https://doi.org/10.3390/foods9060732.
Yukon Government. “Apply for Agriculture Funding.” Yukon Government, 2023. 
https://yukon.ca/en/funding-agriculture.
Agriculture and Agri-Food Canada. “Food Policy for Canada - Everyone at the Table.” 
Ottawa, ON: Government of Canada, 2019.
Government of Yukon. “Cultivating Our Future: 2020 Yukon Agriculture Policy.” Policy 
Brief. Whitehorse: Yukon Government, 2020.
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Appendix 9 - Summary Tables of Past and Ongoing Experiences of 
Change and the associated responses
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Appendix B – Summary tables of past and ongoing experiences of 
change the associated responses 
Farmer and Rancher - Past experiences of change and the associated responses 

Change Respond 
to 
Change? 

Nature of Change 

Invasive imported elk damaging infrastructure 
and forage, more rain lately allowing more 
production of forage 

Yes 
harvesting and storage techniques have 
changes due to the elk 

Serious pest pressure = crop loss. Unusually high 
precipitation = crop loss.   

Yes 
Proactive against pests 

Climate varies naturally 
Yes Planting dates vary each year as does 

water scheduling 
policy changes have made it harder to sell our 
goods locally. there has not been a significant 
change in the weather ,to create a problem  

Yes we quite producing as much of the stuff 
we were putting in the store trying to 
match public sales  

only in business since 2019 N/A  

Market changes. 
Yes I try to market to butchers, not to 

individuals.  
covid 19 was cutting down the business for over 
50% 

No N/A 

Late summers warmer and wetter    Regulation 
of Sheep and goats, alpacas etc 

Yes cutting and baling time a bit earlier      
gave up on thinking about raising sheep 

Covid-disrupted shipping and increased prices on 
a lot of materials plus feed 

Yes will not be raising broiler poultry this 
year 

new marketing opportunities such as opening of 
farmers" market in Whitehorse, willingness of 
local retailer to sell dairy products with no mark-
up; closure of important retail outlet; openings 
and closings of restaurant customers; sudden 
invasion of unknown insects in 2017; change in 
requirement for water purification equipment 
demanded by new inspector; sudden 
implementation of sheep and goat control order 
in 2020;  

Yes Every change brings a small or large 
adjustment:  Sheep and goat control 
order confirmed decision already taken 
to close micro-dairy.  Advent of 
farmers' market encouraged ramping 
up of production.  Change in inspector 
requirements caused me to buy new 
water purification system.  Insect 
invasion caused re-planting, greater 
reliance on insecticide, attempts to 
make buffer around garden. 

Global warming  Yes More greenhouse  
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My partner passed away in 2011 and he had all 
the knowledge of running and repairing 
machinery.   

Yes I had to learn to run the machinery and 
find local farmers to help 

climate change Yes shutting down our production facility 
earlier and opening up earlier 

As a young company, we haven't experienced 
negative changes. We have however noticed that 
building an indoor year-round operation has 
been difficult due to a lack of policy. Like many 
new producers, government regulation proves to 
be a greater challenge and barrier the most other 
barriers.  

Yes We had to alter our designs to meet 
building code. This is because the 
Yukon gov doesnt know how to classify 
our building.  

weather, frost in the middle of summer, hail Yes we always have cover ready to go on 
crops 

The appetite for local vegetables has increased 
dramatically over twenty years.  However, we 
have had to deal with insects not seen before 
(cutworms!)  Local requirements for dairy have 
seen several important and expensive changes.  
Local sheep and goat control order would have 
put an end to our dairy goat operation if we had 
not decided to retire just before its introduction. 

Yes Ramped up production.  Various insect 
control measures.  Bought new 
equipment to comply with regs. 

Climate is definitely all over the place, warm 
winters, weird snow levels, stagnant weather 
that hangs around, I hear it is because the jet 
stream is meandering since the pole is warming 
and it is the temp difference that drives that 
wind. It is very hard to plan for a season that is 
dependent on the thawing of the tree roots 
when you don't know when that will be in terms 
of set up and preparation. Sap always used to 
run in mid april, we have now had three seasons 
2-3 weeks earlier. Very hard to accommodate.

Yes We have to get ready and get our 
people here early. 

stay in touch with mother nature an be flexible - 
NO season is the same - Corona is a shit show but 
perfect for local food grower !!! 

Yes we will see and keep the knowledge  up 
and i will hand over this to the next 
generation  
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Farmer and Rancher - Ongoing experiences of change and the planned responses 
summary 

Change Respond 
to 
Change? 

Nature of Response 

clientele is growing with an interest in local food. 
Cost of production are high... still subsidizing 
production of product 

N/A 

Covid.  Unusually high snowfall in winter 
2020/21, unusually late start to spring. 

Yes With Covid, I no longer depend on 
restaurant sales. I shifted all my 
earliest planting dates 1-2 weeks later 
than "normal".   

Normal variations are just adapted to Yes We have bought irrigation 
we are adjusting our production to match what 
we can do ourselves  

Yes down size .produce less labor 
intensive food  

Precipitation patterns resulting in more rain in 
summer make hay harvesting difficult. 

No I hope it won't rain so much during 
harvest time. 

Being ready for retirement N/A 
If the recent agricultural policy remains in place 
as is, it will have a number of negative 
repercussions to the ijdustry including market 
distortion.  

N/A 

covid, lack of support politically for organic 
production. 

Yes decrease some production. 

Covid has greatly reduced sales to restaurants. Yes Greater reliance on farmers' market 
and retail stores. 

Covid, no restaurants are buying N/A 
only manpower changes have affected me Yes I have stopped raising animals and 

birds for now and have concentrated 
on the hay and maybe looking at 
rotational grazing. Also gathering and 
growing a berry crop 

negative results,....... cheaper greenhouse 
produce from Alberta 

No there is not much we can do 

Most of our business has been done during 
COVID, so its tough to know what it was like 
before.  

N/A 

covid-19 created a great opportunity for the 
population to buy local!  

N/A 
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I am in thee final stage of retiring from farming, 
so this question hardly applies. 

N/A  

Covid has cut our sales in half, as we sold a lot to 
tourists. We still sell syrup, but more in bulk to 
locals, which does not make the same money as 
the little bottles to the tourists. And the climate is 
for sure changing, we have to be prepared for 
anything. Water storage, as we can't count on 
rain or snow, and diversion, as we have also had 
the wettest summer on record the year after we 
had the driest on record. The pendulum swings 
wildly. We like a good old fashioned cold winter 
for the birches, it kills pests as well, and keeps 
invasives in check. 

Yes Yes, we try not to assume the weather 
will be normal and get prepared for 
any extreme situation.  
 

no tourist / no hotel - no business behind the 
locals  

Yes more for the locals : quality/freshness 
/ nutrition/ education  against cheep 
crappy food  

 
 
Local Resident - Past experiences of change and the associated responses 

Change Respond 
to 
Change? 

Nature of Change 

Some stores have really increased their supply of 
local foods.  As such, it can be easier to find local 
food. 

Yes If the item is displayed, I'm more likely 
to purchase it on impulse or make the 
decision then. 
 

Actually the variety of local food in the Yukon 
increased in recent years 

No I prefer to have fresh locally produced 
food over food from outside the Yukon! 
 

Often supply is inconsistent concerning quality. Yes I won't buy poor tasting low quality. 
no Yes  

availability - seasonal produce 
N/A I purchase what is available, local first 

and if not then imported 
I have been retired for almost 10 years.  I have 
lived in an isolated area for almost 40 years.  I 
have a plan to insure that I have food available 
for at least 3 months in my home.  I purchase 
and cycle the food in my pantry so it isn’t out of 
date.  Planning in buying and growing is one of 

No I have had and maintained a plan for 
years and don’t feel the need to change 
as circumstances have not changed. 
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my priorities in food security for me and my 
family. 
n/a No  

Feeding teenagers; limited selection 
Yes Buying less local food when feeding a 

family 

Change of seasons makes the biggest impact 
Yes It wasn't my ideas or my preferred 

practice, it was the availability. 

Recently  quit my job 
Yes I will need to be more cautious in my 

spending  

changes in employment 

Yes When I made less money I didn't buy as 
much local produce and generally 
purchased cheaper conventially grown 
produce 

more local foods now featured & offered in my 
local grocery store which is good,  

Yes buy more local veggies year-round and 
when harvest yields are high, instead of 
purchasing the shipped in veggies from 
outside Canada; look to buy local meats 
featured at certain stores in my 
community and add this to my diet 
(bison, grain-fed beef, elk) 

Moving 

Yes use to be vegetarian but I cant maintain 
while moving in the Yukon not enough 
options 

I feel fortunate not to be affected by changes 
that could affect access to local food.  

Yes  

More availability seasonally when the farmers 
market is running.  One of the local butchers is 
also only open weekdays during the hours I am 
working so it is challenging to buy from them 
although I would like to support them more.  I 
have been eating more vegetarian meals the past 
few years, partly because of the price of meat 
and partly to lower my ecological foot print.  My 
household income has been lower the past 
couple of years with my partner back in school so 
this has impacted how we shop for groceries.   

Yes More budget conscious so although I 
try to buy some local products, I often 
do select the conventional products 
because they are cheaper. 
 

I used to be a biodynamic farmer, so at that 
point, our access was the best. Currently, the 
selection and types of available food effect my 
access to local food. 

No I still believe that what we eat and how 
we produce that food is the biggest 
priority around. Whitehorse needs to 
develop a more resilient foodshed and I 



 
 
 
 
 
 
 
 
 
 

61 

strongly support anything which 
strengthens the current relatively-
limited situation. 

Became a member of our downtown community 
garden which raised my awareness of local 
growers and incentivized me to support them.  

Yes I purposely buy produce that is grown 
closest to my location because 
vegetables that don’t travel so far, have 
more nutrition and I want to support 
local food production. Our dependence 
on the highway for all our needs is not 
sustainable.  

food price, employment (income), types of food 
available 

Yes Try to budget and eat as local and in 
season as possible. That is more 
important than having access to all 
sorts of internaional foods. 

Moving to the Yukon...In Ontario we had a lot 
more access. Joining the community garden here 
has helped. 

No I was always conscious of the important 
in buying local food. 
 

More local vegies are becoming available. At the 
same time, more people are harvesting wild 
berries which makes it harder to find them 

Yes More local veg in the grocery store 
makes it more convenient to buy local 
 

Retired and on a fixed income, reduced our 
purchase of locally grown because of the price, 
only get local herbs and mushrooms once a 
month, and farmers market when available. 

Yes Purchase less often due to high cost 
such eggs, seen some locally produced 
as high as $15/doz while free range 
mass produced from $4/doz 
 

Generally it has only gotten better, with more 
producers and more products in local stores 
(farmers have access to abatoir facilities and can 
sell in stores rather than just farm gate).  I have 
had trouble getting local eggs at the market in 
the summer for the past couple of years.  There 
used to be a lot.  I have other sources and can 
get ibex valley in stores. 

Yes I can buy more in local retail stores 
throughout the year. 
 

We have a community garden and grow our own 
organic produce in the summer, however, the 
past few seasons we have lost a lot of our 
produce to thefts and vandalism. Food price, 
availability and changes in employment have also 
impacted our ability to purchase organic and 

Yes We are not able to afford going to the 
farmers market to purchase local 
produce due to the costs 
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even from the farmers market which is often cost 
prohibitive.  
Food allergies limit options for dome vegetables, 
greens, sprouts as well as raised fish, chicken and 
egg; or price is very high. 

Yes Choose not to buy some types, and also 
not buying non-local either. 
 

Increases in food price 

Yes Haven't purchased as many locally 
produced items 
 

Price and ease of availability are the two factors 
that influence our ability to purchase local foods 

Yes We started receiving a weekly 
subscription of local greens/produce 
since it is an easier way to get access to 
local foods (when we can't always 
make it to farmers markets); locally 
raised meat is quite expensive, so we 
have shifted to eating more fish 

Food price & selection, especially in the winter. 
Changing climate impacting my own gardening. 

Yes I've had to adapt my gardening 
techniques and eat more frozen fruit in 
the winter. 

Doubling the size of my garden increased my 
access, the crash of the salmon runs decreased 
it. 

Yes I hardly need to buy food anymore, so I 
don't need to worry about price. 
 

COVID made the market less accessible 
 

N/A  

 
 
Local Resident - Ongoing experiences of change and the associated responses 

Change Respond 
to 
Change? 

Nature of Change 

None really. 
No We haven't really changed our 

patterns. 

Nothing changes for me in terms of local food 
No Buying local is more sustainable and 

better quality food - why change? 
Seems like more are producing. Not sure about 
quality. 

No No need to change. 
 

Seasonality, fresh items such as tomato and 
cucumber are not available locally year round 

Yes choose frozen or canned items instead 
 

There have been no changes for me as I have 
stuck to my plan for years.  COVID did not change 
my way of acquiring food. 

No I have a good plan that still works for 
me.  
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Given that we are only just emerging from winter 
and the growing season begins, this is the biggest 
change in my ability to access local produce. 
With meats, no big change. 

No I value local and organic food and will 
continue to prioritize purchasing it 
when available. 
 

Harder to purchase bees and chickens for us to 
raise 

No We vote with our $ ...i try to support 
local organic and ethical  as much as 
possible  

n/a 

No financially i'm in a place where I can 
afford to buy good produce despite the 
higher costs. 
 

food prices have definitely increased during the 
last year and COVID. Selection of some local 
produce has increased and remained always 
available due to hydroponics greenhouse locally 
supplying grocery store shelves. 

No always buy local produce first and fill in 
the rest with out of Territory  
 

rural-ness 

Yes no longer vegetarian to hard to 
maintain 
 

COVID-19 has affected my buying habits but not 
the products I purchase. I shop less often and 
also buy in bulk online. 

Yes  

Food prices, availability of local meat in stores 
close by and open during hours when I can get 
out to shop 

Yes Buying in bulk when possible, eating 
more vegetarian meals 
 

Winter 
No We buy local food when it's available 

and don't when it's not. 

There are a lot of empty spaces on the shelves at 
the box store where I shop. Things like eggs, 
milk, fruit and vegetables are often not there. 
Supply disruptions due to Covid, climate change, 
currency and fuel costs, or striking truckers really 
impact us. It’s scary. 

Yes I’m weaning myself off dairy, using oat 
milk and canola-based margarine. I try 
to only buy food produced in Canada. I 
don’t buy nuts of any kind any more 
because I strongly disagree with their 
growing practices. I get most of my 
protein from grains and seeds grown in 
Canada. I buy local products whenever 
possible.  
 

food price; and climate we live in. I was ordering 
a veggie bag through a local business who was 

Yes I do have to buy from grocery stores at 
times when some fresh foods are not 
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getting it from BC. The impacts of floods in BC 
had impacted the transport of food. 

locally available and I feel it is 
important for my nutrition. 
 
 

COVID 

Yes Less shopping, less travelling, less 
desire to be at markets. 
 

It's winter, there isn't as much available... 

Yes By buying veg that is available which 
means non local 
 

Food prices, seasonality  
Yes Reduced the frequency of purchases 

 

Winter;)  

No I buy whole/half animals and get it 
butchered and wrapped and have an 
extra freezer for bulk storage.  It makes 
it so much more economical than 
buying individual packages which are 
very pricey. 

food prices has significantly impacted our ability 
to purchase organic or solely from the farmers 
market 

Yes we purchase less organic and shop less 
at the farmers market  
 

It is winter so selection is limited 
Yes Switch to non-local 

 

Food price, selection and types of food available 
Yes Buying less locally produced foods 

 

Price and ease of availability are the two factors 
that influence our ability to purchase local foods 

Yes Yes, we have started eating more fish, 
rather than purchasing expensive local 
meat products 

Repeat question? 
Yes More frozen food in the winter 

 
More and more people are producing more and 
better food locally. We can buy meat and dairy 
locally now, compared to a few years ago when 
we were confined to spuds. 

Yes I'm not eating salmon any more. I  grow 
chickens instead. 
 

 
 


