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ABSTRACT 

 

AN EXPLORATION OF VOLUNTARY PRACTICES AND PROGRAMS TO 

CONSERVE AGRICULTURAL BIODIVERSITY IN ONTARIO’S DAIRY 

INDUSTRY 

  

 

Emily Chaves Sousa      Advisors: 

University of Guelph, 2021     Dr. Wayne J. Caldwell 

       Dr. Nicolas D. Brunet  

  

 

As an economically significant industry in Ontario, dairy farming is increasingly challenged for 

ecologically-damaging production practices adversely impacting biodiversity and ecosystem 

services. Emerging campaigns in Ontario encourage farmers to not only mitigate such adverse 

effects but work to have production benefit biodiversity resources and vice versa. In this context, 

however, agricultural biodiversity conservation is dependent on farmers' voluntary actions and 

available supports. This case study research characterizes agri-environmental practices and 

program delivery in southwestern Ontario's dairy industry to support farmers' efforts effectively. 

Results reveal that farmers' motivations for biodiversity conservation are complex, having 

implications for program design and delivery. Results also show that conservation authorities are 

prominent in delivering programs to farmers. However, the capacity of conservation authorities to 

continue doing so may be limited by legislative changes to their mandates and partnering 

municipalities' capacity. This research concludes with recommendations to improve programs and 

outlines an inventory of analyzed programs. 
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1 Introduction  
 
1.1 Rationale and Background  

With a rising global population projected to surpass 9.7 billion by 2050 comes the demand to 

expand and intensify agricultural food production systems by 70% (Capmourteres et al., 2018; 

Fraser et al., 2016; Holt-Giménez & Altieri, 2013). Agricultural expansion and urban development 

have already converted 43% of Earth’s land area (Barnosky et al., 2011), making these uses the 

primary driver of worldwide habitat loss and biodiversity decline (Laurance et al., 2014). Current 

global loss of 70% of grasslands, 50% of savannahs, 45% of deciduous forests, 27% of tropical 

forests (Capmourteres et al., 2018); withdrawals of up to 70% of global freshwater sources 

(German et al., 2017), and; degradation of 23% of the world’s arable soil resources (Grunwald et 

al., 2011), all result from agricultural production. With the management of domesticated ruminant 

animals, conversion of natural spaces for human land use, and reliance on fossil fuel inputs, 

agriculture alone contributes to 30% of global greenhouse gas emissions (GHGs) (Garnett, 2011). 

The links between intensive agricultural production systems and human-induced destruction to 

global ecosystems and natural resources are clear (Sizemore, 2015). With this depletion of natural 

resources and deteriorating ecosystem health comes the loss of ecosystem services (ES), the 

benefits that humans derive from ecosystem functioning, such as provisioning (e.g., food and clean 

water), regulating (e.g., climate regulation), supporting (i.e., habitat), and cultural (e.g., 

recreational opportunities) services (Costanza, 2008). Over the last fifty years, an estimated 60% 

of ES have been degraded (Larigauderie & Mooney, 2010; MEA, 2005). 

 

As socioecological systems increasingly deal with the impacts of anthropogenic climate change 

and global biodiversity loss, agricultural landscapes and production systems must change to 

provide mutual benefit for the environment, conservation and restoration of biodiversity, and 

sustainable agricultural production systems (Arora, 2019; Willem Erisman et al., 2016). A 

foundational point for rectifying such issues is the recognition that biodiversity is vital for 

ecosystem provision critical for the well-being of humans and economies (Díaz et al., 2018), such 

as using natural resources to maintain farm productivity and viability with sustained pollination 

services and healthy soils (Barral et al., 2015; Baveye et al., 2016). Concurrently, agriculture 

benefits biodiversity and the environment by providing habitat for beneficial organisms or 
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providing habitat to recover species at risk (SAR) (Goodale, Parsons, et al., 2015). Biodiversity 

and production systems may have a reciprocal relationship, as many recognize (Altieri, 1999; 

Chappell & LaValle, 2011; Koohafkan et al., 2012; Marr & Howley, 2018; Willem Erisman et al., 

2016). Much like biodiversity, agricultural food production is critical for all life on Earth. Today’s 

farmers manage approximately 50% of the Earth’s land area, excluding boreal lands, deserts, rock, 

and ice (Duru et al., 2015). Within Canada and the United States, these farmers make up only 2% 

of the workforce, 1 out of every 400 farmers globally (Weis, 2017, p. 120). They are critical 

stewards in managing the health of such vast geographies and ultimately, shared environments. 

Yet, without supporting farmers to make this relationship work and maximizing benefits to both, 

communities risk losing valuable resources that will impact the resilience of agricultural industries 

and shared environments (Greiner, 2015; Ingram et al., 2013; Marr & Howley, 2018, 2019; J. Mills 

et al., 2018).  

 

Biodiversity (the variability of all living things amongst genes, species, landscape features, and 

whole ecosystems) is a complex concept challenging for even scientists to understand (Brunet et 

al., 2018; Kelemen et al., 2013; Mace et al., 2012; Meinard et al., 2014). Even at individual farm 

scale, conceptualizations of biodiversity are diverse and complex, often subjected to individual 

values, motivations, and place-based experiences (A. Fischer & Young, 2007; Mace et al., 2012; 

Soini & Aakkula, 2007). It is critical to explore what biodiversity conservation look like in 

agricultural practices and landscapes, and how programs support the voluntary conservation of 

such resources by producers, particularly if farmers are looking to see what would work best for 

their individual operations (Dring et al., 2016).  Many on-farm activities support biodiversity (and 

agriculture) in one way or another, whether they target species or ecosystems directly or work to 

protect resources and mitigate potential negative impacts, such as through the application of 

‘precision conservation’ or ‘precision agriculture’ technologies (Altieri, 1999; Capmourteres et al., 

2018). Exploring all available programs will help raise awareness that biodiversity conservation 

in production takes many shapes or forms and can work in many ways depending on the 

circumstances and capacity of individual farms.  

 

Dairy production is a prominent economic industry across the world. Dairy is an economically 

significant contributor of GDP in national economies, including in Canada, the United States, 
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Europe, Australia, and New Zealand (Ansell et al., 2016; Baskaran et al., 2009; Battini et al., 2016; 

Guerci et al., 2013; Kok et al., 2020; Sizemore, 2015). Currently, milk products are consumed by 

more than 6 million people worldwide and global demand is rising due to population growth, rise 

in incomes, urbanization, and the westernization of diets (FAO, 2019; WWF, 2021). The 

increasing global demand for dairy combined with the exclusionary trade practices of North 

American and European countries results in added pressure to expand and intensify production 

while externalizing environmental costs (Baskaran et al., 2009). Despite a local focus of dairy 

farming economies, there are over 270 million dairy cows managed globally (WWF, 2021), with 

the scale of environmental impacts from milk production depending on the adopted livestock 

management, feed production, and milk production practices of dairy farmers (Capper et al., 2009). 

While the scales and intensities of dairy farms range from extensive to intensive (Capper et al., 

2009; Guerci et al., 2013), what is common is that dairy cows and enteric fermentation contribute 

to global greenhouse gas emissions; poor nutrient management practices adversely affect 

freshwater and marine ecosystems; and clearing of natural spaces such as wetlands, forests, and 

grasslands, for dairy herd feed production results in the rapid loss of ecologically vital biodiversity 

resources (Aarons et al., 2013; Baskaran et al., 2009; Battini et al., 2016; Fukuda et al., 2011; 

Gullstrand et al., 2014; Kok et al., 2020; Sizemore, 2015).  

 

Relative to the rest of the Canadian provinces, Ontario is rich in biodiversity resources and 

agricultural production. Ontario holds a high proportion of dairy farms relative to the rest of 

Canada, (Canadian Dairy Information Centre, 2020). The provincial dairy sector alone is the 

largest agricultural sector in the province according to market receipts by commodity production 

(OMAFRA, 2016c), indicating the dairy industry’s economic significance to the broader 

agricultural industry.  Concurrently, Ontario is one of Canada’s “biodiversity hotspots”  (Olive & 

McCune, 2017) with one of the highest rates of biodiversity across the country and the ecologically 

significant Niagara Escarpment, Oak Ridges Moraine, and protected countryside of the Greenbelt 

(Office of the Auditor General of Ontario, 2021). Despite this biodiversity, the conversion of 

natural lands to farm uses is one of the most extensive contributors to widespread biodiversity loss 

in the province, contributing to the deterioration of air and water quality and climate change (Office 

of the Auditor General of Ontario, 2020, 2021). As a result of agricultural uses, biodiversity is 

most at risk in southern Ontario, where only 0.6% of lands are designated as protected areas  
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(Office of the Auditor General of Ontario, 2020, p. 7). In a context lacking legislated designation 

of environmentally protected areas, the actions of private landowners such as farmers contribute 

greatly to the protection and conservation of natural heritage and biodiversity resources. 

 

At the time of writing, Canadian dairy farmers are running a public image and consumer 

confidence campaign to convince the general public that Canadian milk production systems are 

changing to mitigate environmental impacts and improve environmental sustainability (DFC, 

2021; Slater, 2021). Beyond this campaign, Ontario dairy farmers have an array of programs, 

resources, technical expertise, and supports available to them to take corrective action and 

implement measures to improve environmental sustainability, including but not limited to 

biodiversity conservation, on their farms (Slater, 2021). While the environmental performance of 

agricultural production systems is influenced by the level of implementation of on-farm practices 

supportive of pro-environmental action, evidence suggests that gaps between pro-environmental 

values and mobilized participation, uptake, and implementation of such program supports and 

conservation activities on-farm are relatively unknown and inconsistent (AAFC, 2016; Knowler 

& Bradshaw, 2007; Marr & Howley, 2019; Smith et al., 2020). 

 

In the case of Ontario, the provincial policy and legislative contexts lend themselves to rely on the 

voluntary actions of private landowners to protect and improve the health of agricultural 

environments (Marr et al., 2016). The impacts of intensive agricultural production on biodiversity 

resources are evident (Benton et al., 2021; Emmerson et al., 2016; Hird, 2017; Tscharntke et al., 

2012), and intensive dairy farming are of no exception, with adverse environmental effects 

occurring both within and off-farm boundaries, resulting from unsustainably managed intensive 

production practices (Aarons et al., 2013; Battini et al., 2016; Capper et al., 2009). Within Ontario, 

dairy is a very prominent agricultural industry particularly within four municipalities bordering 

one another (Canadian Dairy Information Centre, 2020; OMAFRA, 2019): Counties of 

Wellington, Perth, and Oxford and Waterloo Region. 
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Previous research looking at programs to support agri-environmental1 initiatives with farmers in 

Ontario have largely only focused on the Environmental Farm Plan (EFP) (Morrison & 

FitzGibbon, 2014; Robinson, 2006b; Smith, 2015; Smith et al., 2020; Smithers & Furman, 2003; 

Summers et al., 2008). More programs and resources exist beyond the EFP, and many require the 

EFP as a pre-requisite to apply or participate (OMAFRA, 2021; OSCIA, 2021). Little to no 

research has previously explored these programs collectively within Ontario's policy context and 

agricultural industry, particularly when comparing them to all others existing in Ontario and their 

similarities or differences in approaches (AAFC, 2016; Marr et al., 2016). Understanding and 

describing the current trends in agri-environmental conservation is critical for effective, evidence-

based agri-environmental policy and the design of program activities (Smith, 2015). Moreover, 

research exploring Ontario dairy farmers’ uptake in agricultural biodiversity conservation 

practices and participation in programs is lacking. Exploring agri-environmental conservation 

practices and programs from the lens of the dairy industry is salient due to the role of industry 

influence and regulation in Ontario’s supply-managed dairy industry (OMAFRA, 2016b). Dairy 

farms are also diverse in their operations. Individual farms may vary in intensity, extensity, the 

technology used, and even in the combination of livestock management and feed production as 

part of a single operation – providing an integrated opportunity to explore and apply lessons 

learned to other agricultural sectors. Expanding the research to look at additional programs 

administered by governmental, non-profit, and agricultural or environmental organizations across 

the province will provide an exploratory description of what is available to farmers (e.g., how are 

similarities and differences in activities, requirements, and supports available). 

 

1.2  Goal and Objectives 

This research aims to characterize the state and further the present understanding of agricultural 

biodiversity conservation activities and programming within southwestern Ontario's dairy sector. 

It utilizes a case study approach focusing on the Counties of Oxford, Perth, Wellington, and Region 

 
1 While scarcely defined in the literature, ‘agri-environment’ (or agri-environmental) in this study refers to the complex 

ecological systems that are managed and manipulated by humans to produce food, fibre, and other agricultural 

products or ecosystem services for society. Actions to produce products and services include “clearing, cultivating, 

seeding and harvesting, supplementing nutrients and natural precipitation and controlling weeds and pests, and can be 

undertaken in a variety of ways” (Eilers, 2010, p. 1). Agri-environments contain, and are influenced by, dynamic and 

intersecting geographic, political, biophysical, economic, and socioecological factors.  
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of Waterloo, where dairy farms are predominant and encompass livestock agriculture and crop 

production practices. This research may apply to other agricultural sectors or municipal contexts 

across Canada. 

 

Two research objectives are pursued to meet this research goal:  

1. To profile and characterize Ontario dairy farmers’ agri-environmental practices and 

motivations to support biodiversity conservation activities on their farms.  

2. To characterize biodiversity conservation programs available to dairy farmers in four case 

municipalities and provide an inventory of said programs.  

 

1.3  Thesis Outline and Organization  

This thesis consists of five chapters and is outlined as follows: chapter one, Introduction, includes 

the research rationale and background, research goal and objectives, and a personal statement on 

researcher positionality and reflexivity. 

 

Chapter two, Literature Review and Contextualizing Agri-Environmental Policy and Programs in 

Ontario, critically reviews scholarly and grey literature to contextualize the research and identify 

a premise. The literature review addresses multiplex and dynamic understandings and intersections 

of biodiversity, conservation, and ecosystem services concepts in the literature and their linkages 

to agricultural production worldwide. It includes an overview of policies and positions on 

agricultural biodiversity conservation held by various governmental and non-profit agencies, 

including policies and positions related to biodiversity conservation in the agricultural industry of 

Ontario. The second portion of this chapter provides an overview of Ontario's current agri-

environmental policy and program landscape. The chapter outlines various priorities and positions 

held by multiple governmental stakeholders related to agricultural production and biodiversity 

conservation in the province. 

 

Chapter three, Research Approach and Methodology, outlines the research approach to this study 

and presents the methodology and justification for decisions made related to research design. This 

chapter includes socio-economic and geographical information to detail the context for the case 

selected, methods employed for data collection, and approaches utilized for analyzing the data 
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attained.  

 

Chapter four, Results, Interpretations, and Discussion presents and reviews findings from the data 

collection phases of the research. Only key findings which address the research objectives are 

presented, and interpretations and discussion relevant to the significance of individual results are 

provided. The chapter concurrently discusses the results and their significance within the broader 

body of literature and will examine the importance of the collective key findings previously 

outlined.  

 

Lastly, chapter five, Summary and Conclusion, recapitulates key findings of the research, 

identifies any scholarly and practical contributions of the research conducted and recommends 

potential pathways for areas of future inquiry. It does so in addressing the two research objectives 

outlined. 

 

1.4 Researcher Reflexivity and Positionality Statement  

Within research, reflexivity is a critical and iterative exercise whereby the researcher 

acknowledges the possibilities that unreflective knowledge, practices, and hegemonies may 

dominate the research's lens (Macbeth, 2001; Srivastava & Hopwood, 2009). Researcher 

positionality refers to the researcher's position relative to the research's socio-political contexts and 

how it may influence how research is conducted (Coghlan & Brydon-Miller, 2014). Addressing 

positionality is integral to the research process as the stance or viewpoint a researcher adopts 

impacts every stage of the research process, including the formation of research questions, study 

design, sampling of participants, methods for data collection and analysis, what is conceived and 

understood as knowledge, identification of results and their significance, and even dissemination 

of such research outcomes (Coghlan & Brydon-Miller, 2014; Corlett & Mavin, 2018). As this 

study is situated in complex intersections of socio-political, economic, and environmental realms, 

it is appropriate to discuss researcher positionality and the existing interpersonal factors potentially 

impacting the research outcomes. 

 

In this case study, I reflect on and address my positionality as a researcher in one of many of 

Ontario's agricultural community contexts. In reflecting on Herr & Anderson's (2005) continuum 
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of insider and outsider researcher relations to communities engaged in study, I recognize I play 

both an insider and outsider role as a researcher. These roles will inevitably influence how I relate 

to participants or understand the findings derived in this study. 

 

Oxford County and Waterloo Region, two of four case municipalities in this study, are 

communities where I have lived, learned, played, and worked for most of my life. In Waterloo, I 

was and am a suburban resident residing in the urban-rural fringe. In Oxford, I was an ex-urban 

resident then living in the countryside of Canada’s “dairy capital” (Lammers, 2016). I have close 

ties with both communities through my professional and community involvement and personal 

interest as a non-producer eager to learn and celebrate the agricultural heritage and food production 

in the area. Moreover, my educational privilege and opportunities have provided me with the 

experience, technical expertise, and rural lens needed to view and explore priorities impacting 

agriculture in Ontario and around the globe today.  

 

Additionally, while I am not an agricultural producer, I have a family history in farming.  My 

immediate family earned a livelihood through dairy farming before emigrating from our home 

island of Santa Maria in the Açores. In this sense, I recognize myself as an insider as I have a 

relative technical level of knowledge and collective understanding of the workings of agriculture 

and the multi-faceted contributions farmers have made to these communities and the broader agri-

food system.  

 

Despite the above, I do not farm and have had relatively limited experiences or understanding of 

livelihoods earned through agriculture in Canada, particularly those in the dairy sector. I do not 

identify as a farmer yet occupied land in the County's prime agricultural area within the settler-

colonial private property system. The disconnect between agricultural and non-agricultural rural 

landowners is commonly cited as conflicting interests and powers over land use and a sense of 

place in southwestern Ontario's increasingly politicized countryside (Epp & Fullerton, 2015; 

Gillespie, 2006; Ngo & Brklacich, 2014).  In Oxford’s case, particularly, the historical migration 

of non-farm residents has increasingly impacted rural heritage, farm life, and the ability to farm 

(Gillespie, 2006). In reflecting on the above and my relative complicity in contributing to the 

erosion of agricultural viability in these communities, my perspective as a researcher is that of an 
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outsider (Herr & Anderson, 2005). 

 

Additionally, I am someone who strives to be cognizant of the impact my consumption choices 

have on the environment, often through my food choices or having participated in some of the 

conservation programs targeted at rural landowners included in the scope of this study. In research, 

policy, or media, pro-environment attitudes, behaviour, and agendas may often be viewed in 

conflict (or antagonize) the farming community or agricultural productivity (Marr et al., 2016; 

Marr & Howley, 2018). The exact position of this research takes a generally pro-environment 

perspective. This position is premised on the fact that agricultural productivity and environmental 

protection can and should be integrated and balanced in land-use priorities. Our current food 

system requires a fundamental shift to secure greater equity and sustainability in our communities 

(Koohafkan et al., 2012). I recognize my values and position as a researcher and occupier of the 

land may send a signal or initial perception to the farming community that this research tries to 

advance a pro-environment agenda, perhaps perceivably at the expense of industrial agriculture. 

While this is not the case, I am mindful of my positionality as a researcher. I empathize with 

participants in how they may construct and understand my research role and how this relationship 

may influence this research process's outcomes (Coghlan & Brydon-Miller, 2014; Corlett & 

Mavin, 2018; Macbeth, 2001).  

 

Throughout all stages of the research process, I embraced the evolving nature of researcher 

positionality and reflected on my multidimensional position in the community as an insider and 

outsider. The reflexive exercise is critical, particularly during data collection, analysis, and writing, 

conducted during the global COVID-19 crisis. In turn, it posed many obstacles in building 

relationships with participants and ensuring the research fairly and equitably captured their voices 

– specifically the lack of an opportunity to do so. Reflexivity helped identify these issues and 

differences in positionality, mitigate potential conflicts, and identify collaboration and community-

driven change opportunities to co-inquire with the various stakeholders in future research (Coghlan 

& Brydon-Miller, 2014). The continuous and evolving reflection of positionality is recorded 

through memo-writing, which is valuable for strengthening analyses and enhancing the rigour and 

credibility of research design (Corlett & Mavin, 2018; Sultana, 2007).  
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2 Literature Review & Contextualizing Agri-Environmental 

Policy and Programs in Ontario 

 

2.1. Review of the Literature  

Agricultural production systems and conventional practices for food availability are increasingly 

recognized as extensive drivers of biodiversity decline and the degradation of natural ecosystems 

worldwide (Benton et al., 2021; Macfadyen et al., 2012). Biological diversity (biodiversity) 

provides valuable cultural, regulating, provisioning, and supporting benefits critical for human 

welfare, community livability, and sustainable development.2 The links between productivist 

agricultural systems and biodiversity loss are evident (Sizemore, 2015). There is a need to adopt 

sustainable farming practices to reverse this loss and have agriculture and biodiversity functionally 

benefit from one another. However, as this review will suggest, the uptake of such conservation 

practices is often at the discretion of the agricultural landowner to voluntarily undertake (Rotz et 

al., 2019). 

 

This chapter reviews academic literature on two discussion topics to illustrate the context and 

justify the research. The first presents the literature on biodiversity and ecosystem services 

conceptions and their relationships to agricultural development, and the significance of these 

conceptualizations for effective conservation and sustainable management of agri-environmental 

spaces. This overview clarifies complex and dynamic concepts in the literature and the 

relationships between them, helping to build the foundation for which this research is undertaken. 

This overview aims to clarify complex and dynamic concepts and their relationships, concurrently 

laying the foundations for this research. It will then explore the current implications of agricultural 

production, particularly dairy farming, on global biodiversity resources and ecosystems and the 

voluntary yet critical roles farmers play in managing and conserving these resources in the Ontario 

context.  

 

 
2 Sustainable development is “development that meets the needs of the present without compromising the ability of 

future generations to meet their own needs” (Brundtland et al., 1987, p. 41). 
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The second portion of this chapter provides a detailed review of the current landscape of agri-

environmental policy and programs in Ontario. It provides a critical review of legislation, policies, 

and programs at federal, provincial, and local levels in the Ontario context to illustrate the socio-

ecological and political-economic factors that have influenced the current conditions for agri-

environmental programming in the province. This review critically examines the positions taken 

by Ontario governmental and non-governmental agencies in addressing agricultural production 

and biodiversity conservation priorities within a shifting socio-political context by drawing on 

previously discussed biodiversity and ecosystem concepts and implications for agri-environmental 

conservation management. The conceptual ‘land sharing’ versus ‘land sparing’ framework will be 

used as a device to explore provincial objectives and outcomes for either environmental or 

agricultural land use in policy (Renwick & Schellhorn, 2016). 

 

This chapter will conclude with a summary of the literature reviewed and its significance in 

justifying the research. 

 

2.1.1 Conceptualizing the Interrelationships of Biodiversity, Ecosystem Services, and 

Agricultural Development  

2.1.1.1 Conceptualizing Biodiversity: Origins and Evolutions  

Biodiversity, shorthand for 'biological diversity,' is a relatively recent term, first coined by W. 

Rosen in 1985 and subsequently used by E. O. Wilson in the National Forum on Biodiversity 

proceedings held in Washington, D.C. in 1986 (E. O. Wilson et al., 1988). The National Forum 

aimed to bring together scientists and non-scientists alike and draw attention to the increasing 

pressure and threat demands for economic development placed on biodiversity (E. O. Wilson et 

al., 1988). The term biodiversity then gained global prominence once described in international 

law during the Convention on Biological Diversity (CBD) in 1992 (Loreau, 2010; Meinard et al., 

2014). According to Article 2 of the CBD, biodiversity is "the variability among living organisms 

from all sources including, inter alia, terrestrial, marine and other aquatic ecosystems and the 

ecological complexes of which they are part; this includes diversity within species, between 

species and of ecosystems" (UNCED, 1992, p. 3). The term biodiversity has increased dramatically 

in policy, science, media, and public discourse throughout this time (Loreau, 2010). 

 

In the broadest scope of the term, the above definition of biodiversity is relatively widely accepted 
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in the scientific literature (Hooper et al., 2005). It explicitly underscores three fundamental scales 

in which biological diversity exists: within species (e.g., genetic diversity), between species (i.e., 

species divergence amongst shared lines of ancestry or species richness), and of ecosystems (i.e., 

the variability of landscapes and biomes and their ecological functions at different regional scales). 

This definition is quite broad and only explicitly addresses variability as the main component of 

biodiversity (Mace et al., 2012). In turn, biodiversity can be described in terms of the number of 

entities (e.g., genotypes, species, or landscape features), the evenness of their distribution, the 

differences in functional traits, as well as their ecological interactions on a broad spectrum of 

scales, from micro to global (Hooper et al., 2005). The definition implies that biodiversity is much 

more nuanced and encompasses other various scalar, spatial, and compositional attributes of 

biological diversity, as well the recognition that variability which stems from complex ecological 

interactions are both causes and effects of biodiversity (Hooper et al., 2005; Mace et al., 2012).  

 

Although the CBD definition of biodiversity is a commonly cited term, the meaning and roots of 

this initially scientific term have expanded over time to include abstract scientific concepts, 

including ecological structure, ecological processes, ecological wealth, and cultural diversity 

(Ferrier & Larson, 2012). Beyond the scientific community, conceptions and definitions of 

biodiversity have been transferred, reformulated, and are now communicated and understood 

variably in a diversity of stakeholder contexts and discourses today (Meinard et al., 2014). These 

stakeholders include but are not limited to the general public(s), politicians and policymakers, and 

the news media (Brunet et al., 2018; Kelemen et al., 2013; Mace et al., 2011; Marr & Howley, 

2018). As defined or perceived by various stakeholder groups, definitions of biodiversity must be 

explored from the disciplinary or social contexts they are constructed or framed. Doing so will 

reveal the transfer, use, and diversity of interpretations generated amongst disciplines or 

stakeholder groups, having implications for research, public perception, policy design, and 

decision-making processes.  

 

In the biological sciences, for instance, the technical understanding of biodiversity is complex. 

Biological scientists often have diverging views on the definition or evolving theories on the 

concept. As such, references to the term are typically defined using discipline-specific indicators, 

such as species richness (i.e., number of), evenness (i.e., equitability of), or heterogeneity (i.e., 
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variability in component forms and functions) (Balvanera et al., 2014; Costanza et al., 2007; 

Meinard et al., 2014; Sizemore, 2015). In contrast, definitions of biodiversity amongst members 

of the general public have been argued to be constructed and understood in the cultural, social, and 

individual contexts they are grounded within (Mace et al., 2012). Individual or collective 

understandings of the term may hold rich mental concepts of biodiversity, despite being unfamiliar 

with the technical jargon or ecological theories (A. Fischer & Young, 2007; Soini & Aakkula, 

2007). For example, Fischer and Young (2007) found that amongst their sample, participants had 

reflected on personal values and ascribed complex concepts, such as balance, interconnectedness, 

and the roles of humans in nature, to describe biodiversity. Sizemore (2015) reviews that to some, 

biodiversity has a serendipitous value, which presumes a future but unknown benefit.  Within the 

Québec news media, Brunet et al. (2018) found that although biodiversity was rarely explicitly 

defined, the term was consistently associated with positive outcomes, views, and beliefs. Perhaps 

oversimplifying the transmission of knowledge into public and political discourse, and in turn, 

impacting the efficacy of decision-making in pursuit of specific conservation and sustainable 

development goals.  

 

It is readily perceived that understanding biodiversity is complex and requires clarity and 

consensus around its meaning in discussions. Within the scope of this research, species richness 

will be used when referring to numbers of species. Diversity will be used when discussing general 

attributes (e.g., abundance, composition). Biodiversity will be used to describe biological diversity 

resources in the broadest reference of the term (Hooper et al., 2005).  In recognizing a multiplicity 

of contexts in which biodiversity can be interpreted and to account for continuity, any use of the 

term will be referring to the CBD due to its frequent presence in literature, its recognized policy 

status, and broad inclusivity of complex and multifaceted interpretations (Mace et al., 2012).  

 

2.1.1.2 Ecosystem Services: A Device for Conceptualizing Socio-Ecological Relations 

Although humans have managed landscapes to reap the benefits and services of nature since time 

immemorial, conceptualizing the links between human welfare and ecology has increasingly taken 

shape in academic literature over the last fifty years (Daily, 1997; de Groot et al., 2002; MEA, 

2005). The first reference to this relationship suggests that the social value of ecological benefits, 

specifically nature’s services, should be enumerated to incentivize and orient informed policy and 
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land use management decision-making (Daily, 1997; Westman, 1977). The term nature’s services, 

now commonly referred to as ecosystem services, has increasingly gained traction and popularity 

in its use since the publishing of the Millennium Ecosystem Assessment (MEA) classification 

system in 2005 (Bennett, 2017; Duru et al., 2015; Fisher et al., 2009; S. T. Lam & Conway, 2018; 

Mace et al., 2012).  

 

The MEA was the first attempt to assess and appraise ecosystems globally (Bennett, 2017). At the 

time, the MEA evaluated the state of ecosystems and trends in ES provisioning worldwide to 

recognize the future potential and sustainability of ES provision and what policy changes can occur 

to safeguard and sustain long-term ES provisioning (Bennett, 2017). Specifically, the Millennium 

Ecosystem Assessment (2005) defines ES as “the benefits people obtain from ecosystems” (p. 40).  

To crystallize and coordinate a biodiversity-assessment process to be integrated into the CBD and 

other international conventions focused on conserving biodiversity, the MEA was the impetus for 

defining and classifying ES into various categories for knowledge production and mobilization 

and decision-making purposes (Duru et al., 2015; Larigauderie & Mooney, 2010; Mace et al., 

2012). These categories include provisioning services (i.e., goods obtained from ecosystems such 

as fibre, fuel, and food, wood, natural and pharmaceutical medicine), regulating services (e.g., 

climate regulation, erosion control, and water purification), cultural services (i.e., non-material 

benefits such as recreational opportunities, spiritual enrichment, cognitive development, or 

aesthetic enjoyment), and supporting services (i.e., feedback services necessary for proper delivery 

of the other types of services, such as nutrient cycling, habitat, pollination, photosynthesis, and 

hydrological cycling) (MEA, 2005).  

 

Much like prevailing complicated debates in defining the term biodiversity, discussion on ES 

classification frameworks has evolved considerably to account for nuances over various criteria, 

semantics, and critiques since the publishing of the MEA (Bennett, 2017; Costanza et al., 2007; 

Daily, 1997; de Groot et al., 2002; Egoh et al., 2008; Fisher et al., 2009; S. T. Lam & Conway, 

2018). Not without risk of oversimplifying scientific debate, differing definitions and classification 

systems result from debates over the physical organization of ecosystems, the accuracy of 

indicators, understood means and ends (structures, processes, and functions) to ES provision, 

linear versus non-linear assessments that consider nonlinearities, feedbacks, and thresholds, and 
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whether ES should include both functional and utilitarian values, whether or not humans directly 

consume them  (Bennett, 2017; Costanza et al., 2007; Costanza, 2008; de Groot et al., 2002; Duru 

et al., 2015; Fisher et al., 2009; Hooper et al., 2005; S. T. Lam & Conway, 2018; Mace et al., 2012; 

Naeem & Wright, 2003).  

 

Beyond scientific discourse, the ES concept remains contested and faces several multifaceted 

critiques related to ethical considerations and conservation strategies' efficacy at the science-policy 

interface (Schröter et al., 2014).  For example, while ES has been criticized for its anthropocentric 

framing, it is argued that the conceptual premise goes beyond solely promoting utilitarian values 

of nature (S. T. Lam & Conway, 2018; Schröter et al., 2014). Others have argued that the concept 

exploits humans' relationship to nature, contrary to those claiming it is founded on the belief that 

ES provisioning is dependent on the existence of nature and healthy ecological systems (MEA, 

2005; Schröter et al., 2014). Moreover, the concept has been criticized for its overuse in promoting 

normative or optimistic aims, oversimplifying critical discourse to presume that all ecological 

properties and functions are desirable and deserve protection (Brunet et al., 2018; Schröter et al., 

2014).  

 

Amidst much debate and reformulation of ES frameworks, there is debate over whether existing 

definitions and conceptions are compatible for use amongst various stakeholders and their agendas 

(Bennett, 2017; Cimon-Morin et al., 2013; Egoh et al., 2008; Fisher et al., 2009; Schröter et al., 

2014; Turkelboom et al., 2018). There is a push for a “clear, consistent, and operational definition 

of what ‘ecosystem services’ are” to facilitate meaningful comparison amongst policy contexts, 

established and consistent boundaries for including criteria of interest, as well as galvanizing 

research and knowledge mobilization to inform decision-making processes (Fisher et al., 2009, p. 

644).  

 

For instance, the vagueness of definitions and ES classifications is often touted as the MEA 

conceptualization's primary weakness (Schröter et al., 2014). The evident advantage of the MEA’s 

(2005) vague definition of ES is that it allows the user to go beyond exclusively capturing 

ecological phenomena and economic valuation of benefits (Costanza, 2008). The MEA definition 

may also account for social, cultural, and spiritual values and benefits, both directly and indirectly 
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derived from ecosystems (Costanza, 2008; Fisher et al., 2009; Schröter et al., 2014). Bennett 

(2017) further advances this argument to showcase that the relatively vague MEA concept of ES 

acts as a holistic, integrated, and interdisciplinary pathway to understand and assess anthropogenic 

impacts on multiple scales, from planetary to local or regional socio-ecological dynamics. Schröter 

et al. (2014) synthesize further arguments supporting the concept’s vagueness, claiming the 

relative ambiguity enhances transdisciplinary collaboration opportunities. Despite 

interdisciplinary value, Bennett (2017) highlights that much of ES research is disciplinary, leaving 

gaps in knowledge mobilization, decision-making, and sustainable ecosystem management, which 

are (ironically) interdisciplinary processes.  

 

In accounting for the values of the MEA definition and seeking to provide an operational and 

consistent meaning across contexts, Fisher et al. (2009) propose that “ecosystem services are the 

aspects of ecosystems utilized (actively or passively) to produce human well-being” (p. 645). This 

definition aims to keep the benefits of the MEA definition but specifies that ecosystem functions 

and processes only become an ecosystem service when there is a benefit to humans (Cimon-Morin 

et al., 2013; Fisher et al., 2009; S. T. Lam & Conway, 2018). Lam and Conway (2018) illustrate 

this dichotomy with an example: in a scenario without humans, trees providing shade on a hot day 

is only a function of an ecosystem until humans are around to benefit from that shade (e.g., by 

reducing surface temperatures), thereby providing a service. Others have argued in support of 

including the criteria of human benefit in ES conceptualization as the experience of ES is an 

innately human one, and human impacts on ecological processes impact the quantity and quality 

of different categories of ES provision (Bennett et al., 2009; Bennett & Balvanera, 2007; Cimon-

Morin et al., 2013; de Groot et al., 2002; Díaz et al., 2006; Tscharntke et al., 2005). Cimon-Morin 

et al. (2013) give the added examples that production of provisioning (e.g., food and water) and 

cultural (e.g., ecotourism) services are virtually non-existent within an ecosystem in its non-

disturbed state. Moreover, as long as the landscape is out of reach for human use or exploitation, 

values as ES are non-existent even if production potential is high (Cimon-Morin et al., 2013; de 

Groot et al., 2002). These examples are contrasted against regulating (e.g., carbon sequestration) 

and supporting (e.g., habitat) services, which are arguably at a maximum in non-disturbed systems 

(e.g., non-disturbed peatlands) (Cimon-Morin et al., 2013; de Groot et al., 2002).  
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Irrespective of shifting arguments, the concept of ES, as defined by Fisher et al. (2009), is 

recognized to be a practical tool for communicating technical ideas in ecosystem ecology, the 

benefits and value of ecosystems and biodiversity, as well as supporting arguments for its 

conservation (Cimon-Morin et al., 2013; S. T. Lam & Conway, 2018; Schröter et al., 2014). For 

these reasons, this study will utilize the Fisher et al. (2009) definition of ES.  

 

Moreover, to be consistent with terminology in this research, ecosystem functioning will be used 

as a broad term to discuss ecosystem properties and the production and provision of goods and 

services as a whole (Costanza et al., 2007; Hooper et al., 2005). Ecosystem properties will refer to 

sizes of compartments (e.g., pools of resources such as organic matter) and the processes (i.e., 

ecological, biochemical, and physical) among these compartments (Hooper et al., 2005).  ES will 

encompass both the properties of ecosystems that benefit humans directly or indirectly and 

ecosystem goods, which are ecosystem properties with a direct market value (e.g., food, medicine, 

genetic resources for biotechnology). While some scholars argue for the separation of ecosystem 

goods from ecosystem services (Hooper et al., 2005), this study will include ecosystem goods 

within the definition of ES, as the various categories of the ES under the MEA (2005) captures the 

provision of ecosystem properties with a marketable value. Lastly, while there may be confusion 

about the difference between ecosystem properties and ecosystem services, the distinction is that 

the former will be referred to without reference to human value. The latter serves an 

anthropocentric purpose (Hooper et al., 2005).  

 

2.1.1.3 Connecting Biodiversity to Ecosystem Services  

The previous sections illustrate the complexity behind conceptualizations of biodiversity and 

ecosystem services. When referred to in conservation discourse, the two are often seen as related, 

synonymous, or even confused with one another. For example, biodiversity is often used 

synonymously with ES in conservation agendas, implying that targeted conservation for one 

equates to benefitting the other (Macfadyen et al., 2012; McKenzie et al., 2013). Alternatively, 

biodiversity in itself may be perceived to be a final ES, reflecting intrinsic value (Berry et al., 2018; 

Mace et al., 2012; Sizemore, 2015). Confusion around the term biodiversity may exist because 

although it is a singular noun, it represents a complex set of measures and concepts and has several 

functions in ecosystem processes and services (Costanza et al., 2007; Mace et al., 2012). This 



 18 

section of the literature review aims to elucidate nuances and linkages between these two concepts 

and the mechanisms explaining these linkages to build clarity and consensus in using the two terms 

forthcoming in this research. 

 

Mace et al. (2012) outline a comprehensive review of the dynamics between biodiversity and ES. 

First, ecosystems are complexes consisting of interactions between biotic and abiotic entities (Duru 

et al., 2015). Components of biodiversity partly make up ecosystems, and the interactions between 

these components result in intricate networks of ecological, biochemical, and physical processes, 

which in turn determine the quality, quantity, and reliability of the ES produced and provided 

(Duru et al., 2015; Mace et al., 2012). As biodiverse components of ecosystems change, so will 

the processes and subsequently the derived services (Mace et al., 2012).  

 

As mentioned, the complexity behind biodiversity components and ecosystem functioning is 

relatively poorly understood in science (Bennett et al., 2009; Hooper et al., 2005). Unintended 

consequences to the biological makeup of ecosystems as a result of human activity often bring 

“ecological surprises” upon ecosystems, which can reap large-scale, unexpected, negative, and at 

times, irreversible impacts to ecosystem properties, most often with cascading effects to ecosystem 

functioning (Díaz et al., 2006, p. 1302). With external multi-scalar disturbances such as climate 

change, ocean acidification, or anthropogenic land-use impacts, it is even more challenging to 

predict the effects of changing biodiversity components to ecosystem functioning (Hooper et al., 

2005; Mace et al., 2012).  

 

What is confidently known is that biodiversity plays a vital role underpinning all levels of 

ecosystem functioning, and in turn, ES supply and provision critical for human well-being and 

sustainable development (Cimon-Morin et al., 2013; Costanza et al., 2007; Díaz et al., 2006; 

Hooper et al., 2005). Concurrently, societies are rarely dependent on a single ES from a socio-

ecological perspective but rely on healthy and resilient ecosystems to provision multiple ES within 

a single space  (Balvanera et al., 2014). For instance, agroecosystems are managed for provisioning 

services (e.g., yields), for supporting services (e.g., soil health and habitat), as well as regulating 

services (e.g., surface runoff) (Balvanera et al., 2014). Also well-known is that ecosystem 

functioning is vulnerable to environmental changes (Balvanera et al., 2014). The current rate of 
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loss or degradation of ecosystem services is cited as a direct consequence of historical and 

continuous human-induced biodiversity loss around the world (Costanza et al., 2007; Hooper et 

al., 2005; Mace et al., 2012; Macfadyen et al., 2012; MEA, 2005; Sukhdev et al., 2010). Despite 

human-induced declines in ecosystem functioning, demand for reliable provision of all ES is 

increasing all around the globe (Bennett et al., 2009; MEA, 2005).  

 

In attempting to clarify the linkages between biodiversity and ES, it is evident that biodiversity 

plays critical roles in ecosystem functioning and, distinctly, ES. The question is not whether 

biodiversity matters in ES but how (Naeem & Wright, 2003; Rosenfeld, 2002). Mace et al. (2012) 

propose that the significance of the relationship between biodiversity and ES provision can be 

clarified by recognizing that biodiversity plays multiple roles in all levels of ES production: as a 

regulator of ecosystem processes, as a final service itself, and as a good subject to consumption 

and valuation by humans. 

 

Components of biodiversity act as regulating factors with respect to ecosystem functioning, 

leading to processes and provision of ES. Concerning ES, these provisions are dependent on the 

presence, amount of, or diversity of types of biodiversity. For example, outcomes of soil nutrient 

cycling processes are determined by the composition of biological communities which exist in the 

soil and not necessarily other components of biodiversity which may not play a direct role in the 

provisioning of the ES (e.g., bird species nearby) (Baveye et al., 2016; Mace et al., 2012). 

Likewise, using conservation biological control as an integrated pest management tactic in 

agriculture depends on the diverse physical makeup of existing species in the local landscape and 

not necessarily megafauna present in the area (Gurr & You, 2016; Mace et al., 2012). These 

examples illustrate one critical role biodiversity, particularly the correct composition of biotic 

components present in an ecosystem, plays as a regulating factor in the delivery of ES.  

 

In viewing biodiversity as a final ES, the level of biologically diverse resources that exist or arise 

from ecosystem processes contributes to market value and potential benefit for humans. For 

instance, the potential of wild crops to contribute to new or improved strains of marketable crop 

varieties is directly connected to the richness and distinctiveness of genetic resources or species 

which exist (de Groot et al., 2002). The existence of said wild genetic resources depends on the 
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ecological health and processes in their centre of origin, specifically the original landscape in 

which they are found (Sousa & Raizada, 2020). Thus, the ecosystem properties must be preserved, 

often by communities and institutions, in order to safeguard these genetic stocks (Sousa & Raizada, 

2020). In this example, the existing levels of genetic diversity with potential future use or benefit 

is the ES in and of itself (Mace et al., 2012). 

 

Likewise, Mace et al. (2012) speak to biodiversity as a good, which may be viewed similarly to 

biodiversity as a final ES, but with biodiversity itself (and not a result of the ecosystem processes) 

as the direct value to humans. Many components of biodiversity have spiritual, educational, 

religious, recreational, or aesthetic values (i.e., cultural ES) to humans. Examples include valuing 

places with high levels of species richness or landscapes where charismatic species exist (e.g., the 

value(s) of charismatic megafauna such as African lions or elephants within national parks or eco-

safaris). In these examples, biodiversity is an ecosystem good with a distinct value to many.  

 

This literature review section provided a practical overview of the relationships 

between biodiversity and ecosystem services concepts. Understanding the dynamics 

interconnections and nuanced meanings in how these concepts may be used in discourse has 

implications for conservation management and agendas in socio-ecological spaces. This will be 

the next topic of discussion.  

 

2.1.1.4 Conceptualizing Biodiversity and Ecosystem Services for Conservation Management 

Much of the actions needed to control, halt, and reverse biodiversity loss and degradation of ES 

are under the domain of policy- and decision-making by governments and, at times, civil society 

(Díaz et al., 2006). The three tiers which biodiversity plays a role in ES provisions, specifically 

biodiversity as a regulating factor, and a final ES, and a valued and consumed anthropocentric 

good, provide different pathways for where and how actors could manage ecosystems in policy 

and decision-making to achieve various conservation-related goals. For example, specific 

biodiversity-ecosystem properties interactions would require managing functional components of 

biodiversity as regulating factors based on presence, amount, and variety achieve the desired ES 

(e.g., managing soil biota diversity to improve nutrient cycling ES). With biodiversity as a final 

ES, ecosystems could be managed to diversify the specific desired biodiversity component, as is 
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often seen with in-situ agrobiodiversity conservation programs (Mace et al., 2012; Sousa & 

Raizada, 2020). Lastly, with biodiversity as a good, ecosystems may be managed for the target 

species of importance, often the primary goal of the conservation effort (e.g., conservation efforts 

marketed with the goal of ‘saving’ certain charismatic megafauna or flagship species, such as the 

Black Rhinoceros) (Mace et al., 2012; E. O. Wilson et al., 1988).  

In reflecting on how conceptions of the biodiversity-ES relationship shape conservation strategies, 

it is essential to recognize that each approach may not equate with conserving high amounts of 

biodiversity as the end goal. Dependent on the aim, protecting low quantities of biodiversity may 

be the means for conserving target species due to low-biodiversity conditions that favour the target 

species or attributes of ecosystems unrelated to biodiversity (Mace et al., 2012). Additionally, the 

choices of conservation management for particular ES will have trade-offs (e.g., land-use change 

has heightened provisioning ES while decreasing regulating and cultural services) (Balvanera et 

al., 2014; Cimon-Morin et al., 2013; Mace et al., 2012). Acknowledging that conservation does 

not necessarily equate with high amounts of biodiversity or ES provisioning is essential for co-

identifying conservation priorities and desired outcomes appropriate for the community context 

and rationalizing decisions behind activities to reach desired conservation outcomes. 

There is an implicit assumption that priorities and strategies decided for biodiversity conservation 

are intrinsic in many conservation programs, whereby no explicit justification is needed to support 

their protection. Nevertheless, all conservation judgements are value judgements – values of 

societies and not of the species involved (Berry et al., 2018; Mace et al., 2012). The role of 

biodiversity in ecosystem services is increasingly recognized and justified in conservation 

agendas. However, this is typically where the ES prioritized by stakeholders has direct marketable 

value, such as biodiversity resources and ecosystem services critical for food production (e.g., 

native pollinating taxa) (Balvanera et al., 2014; Cimon-Morin et al., 2013; Mace et al., 2012). 

Along these lines, Díaz et al. (2006) also argue that if conservation goals are to preserve, protect, 

and restore ES that are of direct benefit to humans, strategies should be focused on maximizing 

biotic integrity of species with functional value. These strategies contrast with simply maximizing 

the species richness in a given area (as an example).  

This example illustrates how conservation activities are inherently biased and laden with the values 
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of humans and their societies, whether or not they explicitly acknowledge these values. Mace et 

al. (2012) explain this bias: “humans are less able to recognize the role of biodiversity in their 

values the more indirect this role becomes” (p. 24). A strong focus on socio-ecological 

perspectives and disciplines is needed to reflect that ecosystems are coupled with human-

environment relationships – this is a socio-political process that predominantly will occur outside 

of ecological sciences (Bennett et al., 2009; Mace et al., 2012). Humans are an integral component 

in biodiversity-ecosystem complexes: we modify ecosystems and alter their processes to influence 

the benefits and values we receive (Bennett et al., 2009). Conservation activities that focus on 

social or ecological considerations in isolation are inadequate for the sustainable management of 

biodiversity-ES relationships and must consider additional social, economic, institutional, and 

ecological contextual factors in totality (Bennett et al., 2009; Turkelboom et al., 2018). Yet, few 

examples regard humans as integral components of the biodiversity-ecosystem relationships, 

including those in policy on ecosystems or land-use planning (Cortinovis & Geneletti, 2018; Egoh 

et al., 2008; S. T. Lam & Conway, 2018). Strategies that efficiently and effectively meet 

conservation goals for biodiversity-ES relationships should recognize the relationships humans 

have to their local ecosystems and develop activities around the community's defined needs and 

stated values on a spectrum (i.e., utilitarian values to cultural values to intrinsic) (Balvanera et al., 

2014; Mace et al., 2012). As conservation objectives are value-laden, understanding the roles of 

biodiversity in ES and explicitly acknowledging the values derived from these roles from relevant 

stakeholders provides enhanced opportunities for determining community priorities and needs and 

the conservation activities to follow suit (Turkelboom et al., 2018). 

2.1.1.5 The Impacts of Agriculture on Biodiversity Loss  

So far, this literature review has asserted that biodiversity provides several valuable cultural, 

regulating, provisioning, and supporting ecosystem services which are critical for human welfare, 

community livability, and sustainable development  (S. T. Lam & Conway, 2018; Willem Erisman 

et al., 2016). Despite this value, it is estimated that 60% of ecosystem services around the globe 

are degraded or are currently overexploited (MEA, 2005). Anthropocentric development in the 

pursuit of economic growth and scientific advancement has occurred at the expense of natural 

habitat connectivity, ecosystem functioning, and ultimately, the most rapid rate of biodiversity loss 

throughout human history (Benton et al., 2003). This loss is potentially leading humankind to a 

sixth mass extinction event (McNeely & Scherr, 2003). As an occupier of 38% of the global land 
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surface (FAOSTAT, 2020), productivist agricultural industries and practices supporting the global 

food system and economy are partly responsible for 60% of global biodiversity loss (Müller & 

Sukhdev, 2018, p. 5). There is an increasing need to mitigate the impacts of agricultural production 

on biodiversity resources, ecosystem functioning, and ES (Bennett & Balvanera, 2007). 

 

The contributions of agricultural production to biodiversity loss around the globe are primarily due 

to conventional agricultural production practices. These practices are characterized by 

intensification and specialization in production, including land clearing, monocropping, simplified 

crop rotations, and intensive synthetic inputs (Altieri, 1999; Koohafkan et al., 2012). Continued 

application of these productivist practices has led to a further dependence (and overreliance) on 

productivist practices to manage risks of crop failure and subsequent overrides of environmental 

limitations in intensive food production (Willem Erisman et al., 2016). This approach can be 

characterized as 'risk management' within productivist agriculture and occurs within a closed-loop 

cycle of continuously externalizing environmental costs, and in turn, eroding biodiversity within 

multiple scales (Benton et al., 2021; Willem Erisman et al., 2016). Calls for expanding agricultural 

areas and intensifying agricultural production to meet growing global food, fibre, and fuel demand 

continue to increase on a limited land base and increasingly fewer natural resources (Benton et al., 

2021). There is a global need to increase food production by 70% to feed a projected global 

population of 9 billion by 2050 (FAO, 2009, p. 2). To reach this goal, large-scale, specialized, and 

intensive productivist agricultural systems are increasingly supported by national and international 

agri-food policies, with little support for biodiversity conservation in agricultural areas (Marr et 

al., 2016). Considering all these factors, and without accounting for mitigating current and future 

impacts of food production to biodiversity, it is likely that adverse effects of agriculture on 

biodiversity, and by extension, human well-being and resilience of socio-ecological systems, will 

persist. 

 

The links between intensive agricultural production and costs to biodiversity are clear (Benton et 

al., 2021; FAO, 2019). The impacts of dairy farming industries on biodiversity are no exception 

and are multi-scalar occurring both on the farm and beyond the farm gate (Aarons et al., 2013; 

Battini et al., 2016; Leh et al., 2013). Dairy farming is a unique sector within the broader 

agricultural industry. It encompasses livestock (i.e., dairy cattle) and crop agriculture production 
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(i.e., land used for intensive feed production and grazing). Individual dairy farms can be complex 

and vary within their operations in terms of agricultural land use (Leh et al., 2013), especially in 

terms of setup with milking facilities and feed processes on the farm. The nexus between feed and 

milk production in dairy farming, if not managed sustainably, has been shown to have potentially 

widespread negative impacts on aquatic and terrestrial biodiversity (Aarons et al., 2013; Battini et 

al., 2016; Leh et al., 2013; Sizemore, 2015). The costs of dairy farming to aquatic and terrestrial 

biodiversity and ecological functions specifically include GHG emissions (from enteric 

fermentation and slurry storage), feed production (emissions from cultivation and transportation, 

application of inputs such as fertilizers and pesticides, and homogenization of natural areas), 

impacts to surface and source water quality and quantity (water use, pollutive surface runoff, 

marine and freshwater eutrophication), and land occupation degrading natural habitats (i.e., forest 

clearings, tillage, and wetland draining) among others (Battini et al., 2016; Bélanger & Grenier, 

2002; Kok et al., 2020). Subsequently, these productivist practices lead to the degradation and loss 

of ecosystem services in rural areas (Willem Erisman et al., 2016). It is evident to find solutions 

to minimize the impacts of dairy production practices on biodiversity conservation in agricultural 

areas. The nexus between livestock and plant agriculture production in the dairy industry presents 

a unique opportunity to do this. 

 

This unprecedented loss of biodiversity represents a loss of a significant multi-level resource to 

agriculture, food security, and collective well-being. Exploring ways to minimize negative impacts 

of agricultural production, including the dairy industry, is imperative to conserving the world's 

biological resources. While there is a connection between productivist agricultural production and 

biodiversity losses, opportunities exist to have agriculture contribute to biodiversity enhancement 

and gains (Duru et al., 2015). Using production practices that promote and support biodiversity, 

agricultural production systems can provide, receive, and subsequently benefit from ecosystem 

services (Duru et al., 2015; Hird, 2017; Willem Erisman et al., 2016).  

 

2.1.1.6 A Multilayered Relationship: The Intersections of Agriculture, Biodiversity, and 

Ecosystem Services and Implications for Farmer-led Stewardship 

In reviewing the relationships between agrobiodiversity and ecosystem services, Le Roux et al. 

(2008) further characterize ES into “input services” (to) and “output services” from agricultural 
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systems. Input services can include supporting or regulating services, benefiting farmers and 

production systems (Duru et al., 2015; Le Roux et al., 2008; Zhang et al., 2007). They allow 

agricultural systems to depend less on synthetic inputs for production, such as fertilizers and 

pesticides (Duru et al., 2015). Examples include supporting services such as soil fertility for 

increased yields and regulating services, such as pollination and natural pest control, which results 

from higher diversity of native pollinator species and natural enemies of insect pests (Duru et al., 

2015).  

 

Output services, on the other hand, can be further divided into what Duru et al. (2015) refer to as 

"agricultural services" and "environmental services." Agricultural services (or provisioning 

services) are ecosystem goods and services with marketed economic value (e.g., meat, milk, or 

cash crops) and "environmental services," or cultural services, are those with non-marketed values 

(e.g., access to green space or amenity values) (Duru et al., 2015). Many of these non-marketed 

services are vital for local well-being, farmers and residents alike, providing opportunities for 

socioeconomic development and enhanced health (S. T. Lam & Conway, 2018). In this fashion, 

input services also act as intermediary benefits for society, allowing for more sustainable 

agricultural production and allocating marketed and non-marketed services (Fisher et al., 2009). 

 

ES derived from agriculture are often a result of interactions occurring at the field, field margin, 

and landscape levels (Power, 2010). In this regard, the geographic area of ecosystem service 

production may differ relative to the area receiving the benefit (Duru et al., 2015; Fisher et al., 

2009).  For example, capitalizing on biodiversity and ecosystem services in agriculture is also a 

means of using agricultural biodiversity (agrobiodiversity) as part of the solution to mitigating and 

adapting to climate change impacts rather than contributing to its progression (Power, 2010). 

Increasing soil biodiversity in crop production is shown to improve soil health and limit the need 

for synthetic inputs such as fertilizers (e.g., by enhancing nitrogen-fixing microbes) while 

simultaneously sequestering carbon from the atmosphere (Arora, 2019; Rotz et al., 2019). The ES 

of carbon sequestration is global in effect, having benefits for everyone versus just the boundaries 

of where production is taking place. This example illustrates how biodiversity and ES in 

agriculture provides benefits to both farmers and other societies and species alike, even though 

benefits to be reaped may not be direct nor occur from the area of ES production.  



 26 

 

Enhancing the capacity of farming to contribute to biodiversity conservation and perhaps even 

benefit from the ecosystem services obtained from biodiversity conservation is critical for 

protecting the Earth's biodiverse natural resources, and strengthening food security, sustainable 

food production, and rural and agricultural community resilience. As mentioned, however, the 

ability to benefit from ecosystem services derived from biodiversity is dependent on healthy 

agroecosystems and their protection (MEA, 2005). Managing this balance between agricultural 

productivity and natural heritage protection for the benefit of all stakeholders in rural communities 

is critical (Willem Erisman et al., 2016). 

 

Agricultural production practices can promote biodiversity and provide ES and benefit from it if 

agri-environmental spaces are managed for maximum benefit. However, these seemingly mutually 

beneficial relationships cannot be oversimplified or perceived as emphatically optimistic. There 

are reasons to consider why farmers may not engage in agrobiodiversity conservation activities if 

they are theoretically mutually beneficial. Similar to the way landscapes are managed to maximize 

ES, trade-offs may occur and result in ecosystem disservices (EDS) – “the functions of ecosystems 

that are perceived as negative for human well-being” (Shackleton et al., 2016, p. 589). EDS 

provisioned to agriculture may include interferences with the ease of production, reduced 

productivity, or increased costs such as wildflower competition for resources or crop damage as a 

result of wildlife or perceived ‘nuisance nature’ (Goodale, Parsons, et al., 2015; Shackleton et al., 

2016; Zhang et al., 2007).  

 

The types of ES and EDS provisioned to agricultural systems and their implications for production 

costs and benefits are factors farmers must consider in determining how to farm (Knowler & 

Bradshaw, 2007; Marr & Howley, 2019; Zhang et al., 2007). Similarly, ES and EDS and their 

relative value to agricultural systems are provisioned at different scales and impact the 

management decisions made on-farm (Herd-Hoare & Shackleton, 2020; Zhang et al., 2007). For 

instance, beneficial soil microbes may exist at the in-field level and are relatively manageable at 

the individual farm scale (Baveye et al., 2016; Rotz et al., 2019). With ES or EDS occurring at the 

field or farm scale, farmers may have a greater private interest in managing ES or EDS for 

maximized benefit (Zhang et al., 2007). However, other specific species may exist on larger scales 
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(i.e., between fields, in hedgerows, or on greater watershed levels) and would benefit from 

coordinated actions amongst individual farmers to avoid ineffectual piecemeal management 

(McKenzie et al., 2013; Zhang et al., 2007). Additional factors, such as economic externalities 

impacting the capacity or willingness of individual farmers to pool resources, may influence 

incentives for voluntary adoption of sustainable management practices, particularly if such 

practices may perceivably benefit the greater public rather than private interest  (Marr & Howley, 

2019; Zhang et al., 2007). 

 

Further, voluntary uptake of agrobiodiversity conservation on private lands is influenced by 

several factors (Nebel et al., 2017), including how an individual producer perceives and values 

biodiversity, an individual’s attitudes, beliefs, willingness, and actual behaviour (Dietz et al., 1998; 

Herzon & Mikk, 2007; Kelemen et al., 2013; Nebel et al., 2017); as well as external factors (i.e., 

social, economic, political) influencing or impacting this behaviour (Rotz et al., 2019). Attempts 

to identify universal factors influencing farmers’ uptake of pro-environmental management 

practices, including socioeconomic or demographic factors (Brick et al., 2016; Burton, 2014), farm 

household characteristics (Knowler & Bradshaw, 2007; Marr & Howley, 2019), farm 

characteristics (e.g., size, type, tenure status) or even exogenous factors (e.g., political or 

economic) (Greiner, 2015; Ingram et al., 2013; J. Mills et al., 2018; Nebel et al., 2017) are largely 

inconsistent. Motivations for voluntary management practices are nuanced and context-dependent 

and cannot be dichotomized as either profit-seeking or environmentally sustaining (Marr & 

Howley, 2019; Zhang et al., 2007). Managing ES and EDS to maximize benefits to agriculture and 

greater collective interest on a larger scale across landscapes requires the thoughtful and 

coordinated direction amongst several different decision-makers (Zhang et al., 2007).  Ultimately, 

successful uptake of environmental conservation on agricultural lands is dependent on building 

and understanding and consensus among rural, agricultural, and ecological stakeholders navigating 

the integrated economic, political, and socio-ecological systems in impacting desired ES 

provisions in their communities (Marr & Howley, 2018; Soini & Aakkula, 2007). 

 

2.2 Contextualizing Agri-Environmental Policy and Programs in Ontario  

This next section outlines the current landscape of agri-environmental policy and programs in 

Ontario. It provides a general overview of legislation, policies, and programs. It critically examines 
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the positions taken by Canadian governmental and non-governmental agencies in addressing 

priorities of agricultural production and biodiversity conservation within a shifting socio-political 

context. Recognizing and understanding the legislative and policy framework is critical for 

identifying opportunities (or lack thereof) to advance the protection and management of ecosystem 

services in agricultural areas for the shared benefit of a more resilient ecosystem, community, and 

productive agricultural industry (S. T. Lam & Conway, 2018). The conceptual ‘land sharing’ 

versus ‘land sparing’ framework will be used as a device to explore provincial objectives and 

outcomes for either environmental or agricultural land use in policy (Renwick & Schellhorn, 

2016). 

 

2.2.1 The Land Allocation Continuum and the Land Sharing versus Sparing Framework 

The ‘land sharing’ versus ‘land sparing’ framework proposes how to optimally allocate or balance 

societal objectives for both environmental conservation and agricultural production uses of land 

(Marr et al., 2016). ‘Land sparing’ refers to the delineated conservation of both uses in separate 

spaces, specifically by protecting some natural areas and intensively farming others (Capmourteres 

et al., 2018; Kremen, 2015; Renwick & Schellhorn, 2016). On the other hand, 'land sharing' refers 

to integrating and balancing biodiversity conservation and agricultural production within shared 

parcels across the greater landscape (Kremen, 2015; Phalan, Onial, et al., 2011; Renwick & 

Schellhorn, 2016). Subject to much debate, it is common for these two objectives to be viewed as 

competing in discourse and polarized within the literature, with some scholars arguing that one 

approach is better than the other in attempting to balance biodiversity conservation with 

agricultural production (Capmourteres et al., 2018; J. Fischer et al., 2013; Marr & Howley, 2018; 

Phalan, Onial, et al., 2011; Renwick & Schellhorn, 2016). The framework arguably adopts an 

oversimplistic and positivist perspective and has been criticized for omitting complex social 

dimensions which feed into land-use planning and decision-making processes (Renwick & 

Schellhorn, 2016). It has also been argued that the concept represents a false dichotomy between 

biodiversity conservation in agricultural landscapes, eliciting much debate in implementing 

strategies to achieve desired objectives for agricultural biodiversity conservation (Loring et al., 

2019; Renwick & Schellhorn, 2016). 

 

The use of the land sharing and land sparing framework in this chapter is not intended to pin 
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priorities of agricultural production and conservation of the environment against one another or 

suggest they are mutually exclusive. Instead, within the scope of this research, this conceptual 

framework will be used as a heuristic device to characterize the policy approaches taken to address 

these land-use priorities and understand where and how policy determines or prioritizes one land-

use objective over another (Marr et al., 2016). The framework's conceptual utility explores where 

and how agri-environmental land uses are allocated within the formalized policy regime of 

Ontario, further shaping our understanding of the interplay between stakeholders and how they 

influence and are influenced by their institutional contexts (Beunen & Patterson, 2019).  

 

As a stakeholder group, the actions of farmers have significant impacts and potential for change 

in the broader environment, including sustainable soil and water management, biodiversity 

conservation, and climate change (Willem Erisman et al., 2016). The policy environment they 

operate in ultimately influences their collective and individual actions undertaken on these lands, 

including those related to production and stewardship3 (Marr et al., 2016; Marr & Howley, 2018). 

This chapter will illustrate that Ontario demonstrates adopting both land sharing and land sparing 

approaches. Any attempts to understand the agri-environmental policy and program context must 

be made by viewing the 'land sparing versus land sharing' debate as a continuum rather than two 

dichotomous uses (Marr & Howley, 2018; Renwick & Schellhorn, 2016).  

 

2.2.2 Current Rural Land Use Planning Context in Ontario 

In the Canadian context, powers related to land use planning and agri-environmental policy 

priority setting are legislated to provincial governments (Smith, 2015). Within Ontario, 

municipalities, colloquially referred to as “creatures of the province,” are the most localized 

government unit with the legislated authority to administer land use planning under provincial land 

use policy and legislation and with the guidance from provincial ministries (Mosonyi & Baker, 

2016; Sancton et al., 2009). The critical piece of legislation guiding land use planning in Ontario 

is the  Planning Act (1990) which directs how land use is controlled and by whom under certain 

principles. Stemming from the Planning Act (1990) is the Provincial Policy Statement (PPS; 

 
3 Stewardship can be defined as “the responsible use (including conservation) of natural resources in a way that takes 

full and balanced account of the interests of society, future generations, and other species, as well as of private needs, 

and accepts significant answerability to society” (Worrell & Appleby, 2000, p. 269). 
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2020), the foundational land use policy document of Ontario. The PPS sets out provincial interest 

land use matters and expectations that municipalities must abide by when implementing policy to 

their local contexts (S. T. Lam & Conway, 2018).  

 

Ontario's land use planning process offers several opportunities to protect and enhance biodiversity 

and ecosystem services in rural community development (S. T. Lam & Conway, 2018; Woodruff 

& BenDor, 2016). Albert et al. (2014) and Cortinovis and Geneletti  (2018) note that land-use 

plans act as tools to guide development, impacting the health, diversity, functioning and spatial 

allocation of biodiversity resources and ecosystem services. Ecosystem service provisioning may 

be integrated into land-use plans, policies, and processes to enhance or mitigate adverse impacts 

of development on ecosystem service providing units, including those in agriculture. However, as 

land-use planning processes aim to render community goals into priorities, and as such, vary by 

community context. The extent to which biodiversity conservation and ecosystem provisioning are 

integrated into land-use policies and plans, particularly in agricultural areas, will depend on the 

values and aspirations of the community or the will of governments in question (S. T. Lam & 

Conway, 2018).   

 

In addition to the PPS are several provincial plans delineated across the province, which, 

depending on the region, have more specific or strict requirements for land use planning bounded 

by legislation. Many of these provincial plans are established in more densely populated and 

rapidly urbanizing areas of the province and aim to limit urbanization in permanently protected 

agricultural or natural heritage spaces, including many biodiversity ‘hotspots’ (Ferrier & Larson, 

2012; Olive & McCune, 2017). These plans include the Oak Ridges Moraine Conservation Plan 

(2017), the Niagara Escarpment Plan (2017), as well as the Greenbelt Plan (2017), which 

permanently protects natural heritage and farmland from urbanizing development. Akin to these 

plans is A Place to Grow: Growth Plan for the Greater Golden Horseshoe (2020). This regional 

growth management plan identifies strategies and targets to coordinate urbanization and 

intensification in southern Ontario. It identifies policy for “protecting what is valuable,” such as 

natural heritage and agricultural resources from uncoordinated and sprawling growth (MMAH, 

2020a, p. 38). 
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Several ministries within the provincial government play a role in helping to manage land use and 

set priorities for agri-environmental spaces at the local level. In a broader sense, planning policy 

is facilitated by the Ministry of Municipal Affairs and Housing (MMAH), acting as the 'one 

window' for land use planning in Ontario (MMAH, 2021). Concerning planning and policymaking 

for different aspects of land use, such as agricultural or environmental spaces, these mandates are 

delineated amongst separate provincial ministries. For instance, the Ontario Ministry of 

Agriculture, Food and Rural Affairs (OMAFRA) is the lead ministry responsible for developing 

agricultural and agri-food policy to support and expand Ontario’s agriculture and agri-food sectors 

while also championing Ontario’s rural communities (Government of Ontario, 2021b). 

Responsibilities for land use policy focusing on the environment and natural heritage are shared 

between other ministries, including the Ministry of Natural Resources and Forestry (MNRF) and 

the Ministry of Environment, Conservation, and Parks (MECP). The MNRF protects Ontario’s 

biodiversity and sustainably and spatially manages the province’s natural heritage within the 

resource sector (i.e., provincial parks, forests, fisheries, wildlife, mineral aggregates, crown lands, 

and water) while promoting economic development opportunities (Government of Ontario, 

2021c). This mandate differs from that of the MECP, which has the assignment of improving the 

quality of the broader environment (i.e., quality of air, land, and water) and “helping communities 

prepare for climate change” (Government of Ontario, 2021d). Arguably all three ministries 

(OMAFRA, MNRF, and MECP) have mandates related to conserving biodiversity in 

environmental and agricultural spaces. Their budgets combined consist of approximately 2 percent 

of the total provincial budget, less than 0.5 percent of the provincial gross domestic product 

(Ontario Biodiversity Council, 2012). 

 

As the federal system allocates sovereign authority to provinces that have jurisdiction over 

municipalities, it does not play a substantial role in planning matters (Guyadeen et al., 2019; Marr 

et al., 2016, p. 201). However, the federal government does play a key role in agricultural policy, 

focusing on the “growth and development of a competitive, innovative, and sustainable Canadian 

agriculture and agri-food sector” (AAFC, 2021). With agriculture being a shared jurisdiction in 

the Canadian context, the federal government negotiates the development, delivery, and funding 

of policies and programs with the provinces, including its major agricultural funding program,  the 

Canadian Agricultural Partnership (AAFC, 2021; Marr et al., 2016; Smith, 2015).  
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2.2.2.1 Provincial Agri-Environmental Land Use Legislation and Policy Context  

This next section will provide an overview of legislation and policy components in the agri-

environmental context of Ontario. There are over sixty pieces of legislation under provincial and 

federal jurisdictions with varying degrees of applicability in regulating the nexus between 

agricultural production and landscapes and the natural environment in Ontario (Government of 

Ontario, 2021a). This section does not intend to provide a comprehensive review or discussion of 

all applicable legislation but instead only offers a snapshot of the most referenced or relevant laws 

characterizing the relationship between agriculture and the environment in a legislative context. It 

is intended to illustrate the general context and approach taken by the Ontario Government in 

regulating or planning for biodiversity conservation in the agri-environment. 

 

Both agricultural land preservation and natural heritage conservation are prioritized within 

Ontario’s land use planning policy (MMAH, 2020). These priorities are evident in the Planning 

Act (1990), where matters of provincial interest include “the protection of ecological systems, 

including natural areas, features and functions” (s. 2(a)) and the “protection of the agricultural 

resources of the Province” (s. 2(b)). Provincial agricultural and environmental policies, including 

terms for protecting prime agricultural land in S.2.3 and natural heritage in S.2.1 of the PPS 

(2020), are consistent with these matters of provincial interest laid out in the Planning Act (1990).  

 

Marr, Howley, and Burns (2016) explore how Ontario treats the conservation of these agricultural 

and environmental spaces through qualitative analysis of land use planning documents. They found 

that although the Planning Act (1990) identifies the protection of natural ecological systems and 

preservation of agricultural resources as matters of provincial interest, the policy environment 

tends to follow the ‘land sparing’ approach (Marr et al., 2016). Specifically regarding ‘agriculture’ 

and ‘environment’ as distinctive land uses to be conserved in separate spaces independently from 

one another (Kremen, 2015; Marr et al., 2016; Phalan, Onial, et al., 2011).  

 

For example, concerning natural heritage, the PPS (2020) states that "natural features and areas 

shall be protected for the long term" (s.2.1.1). Similarly, that "development and site alteration shall 

not be permitted in" significant natural features (s. 2.1.4 and s.2.1.5), fish habitat (s.2.1.6), habitat 



 33 

of endangered species and threatened species (2.1.7), and adjacent lands to the natural heritage 

features and areas (PPS, 2020, s.2.1.8). Additionally, "the diversity and connectivity of natural 

features in an area, and the long-term ecological function and biodiversity of natural heritage 

systems, should be maintained, restored, or where possible, improved, recognizing linkages 

between and among natural heritage features and areas, surface water features, and ground water 

features" (PPS, 2020, s.2.1.2). Concerning agriculture, the PPS (2020) states that prime 

agricultural areas “shall be protected for long-term use for agriculture” (s.2.3.1) and that “all 

types, sizes and intensities of agricultural uses and normal farm practices shall be promoted and 

protected in accordance with provincial standards” within the prime agricultural area (s.2.3.3.2). 

Policies related to natural heritage in Section 2.1 of the PPS (2020) do not exclude agricultural 

production from existing within the natural area, explicitly recognizing that “natural heritage 

systems will vary in size and form in… rural areas, and prime agricultural areas” (s.2.1.3) and 

that “nothing in policy 2.1 [natural heritage] is intended to limit the ability of agricultural uses to 

continue” (s.2.1.9). Likewise, the provincial policy does not limit natural heritage from existing in 

the prime agricultural area, including individual farm parcels and within the agricultural operation 

(Marr et al., 2016). However, provisions do exist to limit the expansion of agriculture 

into significant natural features (Marr et al., 2016). Despite these provisions to mitigate concerns 

and facilitate policy implementation where agricultural and natural heritage spaces may meet, 

general PPS (2020) policies discursively imply that either use planned separately from, or is 

‘spared,’ from one another.  

 

Marr et al. (2016) found that the provincial approach to land use planning focuses on protecting 

natural areas and agricultural landscapes in concentrated, large, and separate blocks across the 

province, rather than dispersed across or integrated throughout the entire landscape. This discourse 

is particularly evident with the included term significant, implying that those natural spaces and 

features to be protected and conserved from development are those which hold ecological 

importance or economic value, as determined by the province (MMAH, 2020, p. 51). This 

approach could be characterized as piecemeal; the definition excludes natural areas that may 

otherwise not be evaluated as provincially significant, such as natural heritage features spatially 

scattered across the landscape and existing at a relatively small size and scale (Marr et al., 2016). 

Marr et al. (2016) found similarities when examining provincial plans and discursive land-use 
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preferences along the land allocation continuum. For instance, while outdated, Marr et al. (2016) 

found that at the time, the Greenbelt Plan (2005) protected both agriculture and natural heritage 

and recognized potential overlap between the two systems; yet the Greenbelt Plan (2005) used 

language such as protecting “expansive areas” of either use where they “predominate” (p. 83). 

Marr et al. (2016) argue that this delineated provincial policy context defines a view where 

agriculture and the natural environment exist separately or are ‘spared’ from one another at a large 

scale and in a bordering manner.  

 

Shortly after the Marr et al. (2016) study was published came the renewals of the Greenbelt Plan 

(2017) and A Place to Grow: Growth Plan for the Greater Golden Horseshoe (2020), a provincial 

growth management plan applicable to the south-central geography of Ontario (hereby referred to 

as “Growth Plan”). A shift in policy rhetoric is evident within the above plans as language implying 

notions of land sparing or even potential conflict between agricultural and natural spaces is absent 

(Kremen, 2015; Phalan, Onial, et al., 2011). Both plans introduced the two overlapping and 

“mutually supportive” Agricultural System (Figure 2.1) and the Natural Heritage System (Figure 

2.2) in the Greater Golden Horseshoe area (OMAFRA, 2021). Under the Greenbelt Plan (2017), 

the Agricultural System can be described as the protected countryside consisting of a “continuous, 

productive, and permanent agricultural land base and a complementary agri-food network” 

(s.3.1.1). While the notion of distinguishing between two systems may coincide with the ‘land 

sparing’ concept, the new language is suggestive of the beneficial balance and integration of land 

uses or land sharing (Kremen, 2015; Renwick & Schellhorn, 2016). Specifically, within the 

Greenbelt Plan (2017), this includes recognizing that many agricultural parcels will contain natural 

heritage features supporting ecosystem services and that farmers’ environmental stewardship is 

critical to mutually benefitting ecosystem services and agricultural production (s.3.1.1).  

(Ontario Ministry of Agriculture, Food and Rural Affairs (OMAFRA), 2021a) 

Congruently, the natural heritage policies under the Greenbelt Plan (2017, s. 3.2.2.1) and the 

Growth Plan (2020, s.4.2.2) point to conserve Ontario’s biodiversity and maintain the ecological 

integrity of the specified areas while allowing the full range of existing and new agricultural, 

agriculture-related uses, on-farm diversified uses, and normal farm practices to continue. The 

recent modifications in policy provisions and language used since Marr et al.'s (2016) research 
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suggest a strategic political step to intertwining, rather than addressing in isolation, agricultural 

and environmental spaces from a systems-based landscape perspective within Ontario.  
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 Figure 2.2 The Regional Natural Heritage System for the Growth Plan area (MNRF, 2018). 

Figure 2.1 Map depicting the Agricultural Land Base within the Agricultural System (OMAFRA, 2021). 
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Despite the provincial move to establish and integrate the Agricultural System and Natural 

Heritage System within the provincial land-use planning system, Ontario’s overall agri-

environmental policy regime is arguably characterized by a productivist paradigm (Marr et al., 

2016; Skogstad, 2012). Productivism is a state-supported commitment to the expansion, 

intensification, and specialization of agriculture, focusing on maximizing economic output and 

increasing productivity (i.e., yields) (Lowe, 1992; Skogstad, 2008; G. A. Wilson, 2001). Such 

intensified agriculturally productive systems worldwide have irrefutably contributed to the erosion 

and irreversible loss of biodiversity and degradation of natural systems over recent decades 

(Altieri, 1999; Laurance et al., 2014; Tscharntke et al., 2012).  

(Ministry of Natural Resources and Forestry (MNRF), 2018) 

It is argued that productivism and biodiversity conservation are incompatible (Emmerson et al., 

2016; Tscharntke et al., 2005, 2012). This productivist agricultural regime contrasts with a post-

productivist agricultural paradigm. Post-productivism presents a discourse that challenges the 

centricity of intensified food production and calls for a shifting focus on supporting agriculture to 

balance and provide valued, multifunctional public goods, such as ecosystem services, to rural 

communities (Mather et al., 2006; Skogstad, 2008; G. A. Wilson, 2001). For example, according 

to ecosystem service frameworks underpinning post-productivism theory, natural heritage features 

such as woodlots or windbreaks provision multilayered benefits or services to agricultural 

production (Altieri, 1999; Emmerson et al., 2016). These natural heritage features on agricultural 

lands may otherwise perceivably come at the expense of productivity under the productivist 

paradigm (Emmerson et al., 2016; Tscharntke et al., 2012).   

 

Ontario’s PPS (2020, s.2.3.1) and provincial plans such as the Greenbelt Plan (2017, p. 1) Growth 

Plan (2020, p. 4) identify the preservation of prime agricultural lands to ensure agricultural land 

is available and production is viable for future generations. Justifications include avoiding the 

fragmentation of the agricultural land base to maintain (and even increase) commercially viable 

parcel sizes and minimizing conflicts hindering the ability for agriculture to continue (PPS, 2020, 

s.2.3.4). These policies imply that the popular trends of farm consolidation and capitalization of 

agriculture in the name of maximizing economic efficiency and output are and will continue to be 

the dominant agricultural regime in Ontario (Marr et al., 2016; Smith, 2015). In many ways, 

provincial policy reinforces this productivist paradigm, further limiting the loss and fragmentation 
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of the agricultural land base and supporting agriculture as the dominant land use to pursue 

economic objectives in many southwestern Ontario's communities containing prime agricultural 

areas (Marr et al., 2016). 

 

There is evidence of agricultural exceptionalism in harmonizing environmental and agricultural 

objectives within Ontario's planning policy regime (Marr et al., 2016; G. A. Wilson, 2001). For 

instance, permitted uses in the prime agricultural area are limited to uses directly related to 

production or indirectly benefit agriculture by providing supplemental income to have agriculture 

remain viable, maintaining that agriculture is the predominant land use in areas where prime 

agricultural soils thrive (Marr et al., 2016; MMAH, 2020b). Similarly, the Natural System is 

regarded as an overlay to the prime agricultural area, rather than a land-use designation and list 

of permitted uses, suggesting that the natural system components are secondary to the principal 

agricultural use of rural communities (MMAH, 2017a). Lastly, as noted earlier, the PPS (2020) 

natural heritage policies state that natural features are to be protected for the long term (s.2.1); 

however, nothing in the policy is to limit the ability of agricultural uses to continue (s.2.1.9). 

Generally, rural planning policy discourse emphasizes agricultural land preservation, suggesting 

agriculture has a historical and "pre-emptive claim on the use of rural land" (Bunce, 1998; G. A. 

Wilson, 2001, p. 79). The suite of policies also frames that farms are best positioned to facilitate 

long-term sustainability and provide environmental benefits within the rural area (MMAH, 2017a, 

p. 15). This rhetoric suggests a view of agricultural exceptionalism, whereby that the countryside 

and its natural heritage are threatened by encroaching urban and industrial development, not by 

agriculture itself (Bunce, 1998; Caldwell et al., 2017; Marr et al., 2016; G. A. Wilson, 2001). This 

viewpoint is perhaps in contrast to the arguably productivist perspective in the land use policy 

landscape previously identified in this chapter. 

 

There is evidence of agricultural exceptionalism within the broader policy context applicable to 

rural and remote areas of Ontario. Historically, the Provincial Parks and Conservation Reserves 

Act (2006) utilizes a “fortress conservation” approach to natural areas containing cultural heritage 

and biodiversity, which were otherwise historically “not suited for agriculture” (Marr et al., 2016, 

p. 83; Marr & Howley, 2018; Murphy, 2012, p. 338). Similarly, the provincial Endangered Species 

Act (2007), which some argue is the extent to which the concept of biodiversity is built into 
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legislation (Ferrier & Larson, 2012), includes provisions to protect SAR from habitat destruction, 

including the potential to limit the expansion or cultivation of agricultural lands where SAR reside 

(s.10.1). While it is unknown how often this has occurred, it is stipulated that certain SAR, such 

as grassland-nesting species like the Bobolink and Eastern Meadowlark, would be exempt from 

such protections if inhabiting agricultural parcels (i.e., hayfields and pasture) under the 

Endangered Species Act (2007, s.8.1.3; Marr et al., 2016).  

 

In 2013, the provincial government amended the Endangered Species Act (2007) to provide for 

safe harbour habitat and allow for the inclusion of safe harbour instruments within a regulatory 

framework (MECP, 2018). Under section 23.16 in Ontario Regulation 242/08, landowners may 

voluntarily create or enhance SAR habitat under certain conditions, ensuring that provincial SAR 

legislation will not restrict any future activities undertaken on the land once the conservation 

period ends (MECP, 2018). Once the conservation period is over, landowners may voluntarily 

choose to continue enhancing or altering (i.e., damage or destroy) the safe harbour habitat (MECP, 

2018). While arguably a tool to promote biodiversity stewardship on private lands and limit 

regulatory fear (Tandon, 2012), the use of safe harbour instruments raises questions about the long-

term net benefits for SAR and biodiversity and the exceptionalism of anthropogenic land uses over 

conservation of biodiversity resources. These legislative exemptions diminish the opportunities 

for natural heritage, specifically SAR and their habitat, to co-exist with agriculture. In cases where 

regulated protection is absent, voluntary agri-environmental programs4 administered by local 

public and non-profit conservation agencies aim to fill this gap by incentivizing local landowners, 

including producers, to aid in SAR recovery and protect habitat. Examples of programs include 

supporting native grassland planting, SAR monitoring and habitat creation, or late-hay harvesting 

programs (CVC, 2021; OSCIA, 2018).  

 

2.2.3 Agri-Environmental Programming Context in Ontario  

Despite a policy context painted predominately by a productivist pre-emptive land-

sparing approach, Marr et al. (2016) did find examples of ‘land sharing’ (Kremen, 2015; Phalan, 

Onial, et al., 2011). These include agri-environmental programs, which are various schemes 

 
4 Programs set up to assist farmers in managing their lands in environmentally-friendly ways and conserving and 

protecting farmed environments (European Environment Agency, 2000). 



 40 

intended to mitigate adverse impacts of intensive farming upon the environment and promote the 

ethics and techniques behind ‘environmentally-friendly’ farming practices (Robinson, 2006b; 

Smithers & Furman, 2003). These programs tend to fill in legislative gaps by exceeding the 

standards set within regulations, typically when they are implemented by a non-profit agency 

advocating for a particular agenda or a government lacking legislative authority, capacity, or 

willingness to regulate sustainable agri-environmental activities (Knowler & Bradshaw, 2007; 

Morrison & FitzGibbon, 2014). These schemes are administered at various levels, ranging from 

the localized to the federal level, and issued by federal, provincial, municipal governments, 

conservation authorities, or non-profits such as farm organizations (Robinson, 2006b; Veale & 

Cooke, 2016). Programs may also be implemented in a partnership between public, non-profit, or 

private organizations, whereby they are utilized as a policy instrument for encouraging stewardship 

activities in the countryside (Morrison & FitzGibbon, 2014). 

 

Agri-environmental programs often provide financial incentives (i.e., cost-shares or technical 

support), educational courses, and action-oriented opportunities for farmers to identify and adopt 

pro-environmental practices or projects (Smith, 2015). Examples include agri-environmental 

programs promoting the uptake of Best Management Practices (BMPs) within production, tax 

incentive programs, and cost-share programs to upgrade farm equipment to limit environmental 

degradation or create and restore natural features in the agricultural area (Marr et al., 2016; 

OMAFRA, 2016).   

 

Efforts to identify BMPs have emerged in recent years with increasing awareness over the need to 

balance production and ecosystem functioning of natural areas and targeting the establishment of 

BMP programs through the voluntary commitment of individual farmers (Goodale, Yoshida, et 

al., 2015; Phalan, Balmford, et al., 2011; Tscharntke et al., 2012). BMPs can be defined as a 

precautionary measure to mitigate adverse environmental effects from agriculture using “a 

practical, affordable approach to conserving a farm’s soil and water resources without sacrificing 

productivity” (OMAFRA, 2016; Summers et al., 2008). Within the scope of Ontario, BMPs are 

largely promoted in agri-environmental programming through a suite of educational reference 

guides designed and delivered by OMAFRA (OMAFRA, 2016).   
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In his review of biodiversity assessments in the United States dairy sector, Sizemore (2015) 

indicates that the BMPs are primarily a proxy for indirectly improving biodiversity within 

agricultural parcels, suggesting that BMPs show parallels with the ‘land sharing’ approach. The 

ability of BMPs to impact the environment depends on spatial and temporal dynamics and 

cumulative impacts based on varying scales of adoption (Sizemore, 2015). For instance, some 

argue that in the context of Ontario’s policy, BMPs are “overprescribed” and “too undirected” to 

actualize desired environmental outcomes in agricultural communities (Morrison & FitzGibbon, 

2014, p. 395). Meanwhile, others have argued the provincial government’s support of the 

minimally integrated BMP approach into the current policy landscape is “putatively ‘hands-off,’” 

reinforcing the consolidation of farmlands and capitalization of agriculture, and in turn, the erosion 

of biodiversity (Rotz et al., 2019, p. 159). This argument is mainly attributed to the fact that uptake 

of BMPs is based on voluntary adoption on the part of farmers. Other market factors such as 

precarious land tenure schemes, succession plans, and relative productivity of land may make 

farmers less likely to adopt sustainable management practices and invest in agroecological health 

(Capmourteres et al., 2018; Knowler & Bradshaw, 2007; Robinson, 2006b; Rotz et al., 2019; 

Smithers & Furman, 2003). Research shows that specific temporal market-driven trends in 

Ontario’s agri-environmental land use may undermine the cumulative benefits to agroecological 

health achieved by BMPs thus far (Smith, 2015). Examples include the increasing reliance on the 

corn-soybean cash crop rotation (in contrast to more diversified crop rotations) and decreasing hay 

area to use forages in crop rotations subsequently. Both examples have negative implications for 

soil health and native grassland species (Smith, 2015). The value of promoting BMPs in agri-

environmental programs may not necessarily be to coordinate shared landscape management 

practices but to educate and encourage farmers to be cognizant of the environmental impact of 

their operations and inspire change in this respect (Knowler & Bradshaw, 2007; Morrison & 

FitzGibbon, 2014). 

 

Several provincial ministries offer tax incentive programs to applicable rural and agricultural 

landowners to sustain the quality of their land. These programs include the MNRF’s Conservation 

Land Tax Incentive Program (CLTIP) and the Managed Forest Tax Incentive Program (MFTIP) 

(MNRF, 2021a, 2021b). The former program offers a long-term 100% municipal property tax 

exemption on portions of eligible properties containing SAR or provincially significant areas, such 
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as wetlands and other areas of natural and scientific interest (ANSI), as identified by the MNRF. 

While many provincially significant areas may be protected from development through regulation, 

this program encourages landowners to maintain their private property in ways that are conducive 

to the policy’s identified objectives for conserving natural heritage and biodiversity by permitting 

only a select number of low-impact activities, such as invasive species management or recreational 

hiking or fishing (MNRF, 2021a). The latter program offers landowners a 75% exemption from 

their municipal property tax rate on eligible forested properties where a 10-year Managed Forest 

Plan has been MNRF-approved and implemented by the landowner (MNRF, 2021b). The MFTIP 

has broader applicability to more landowners across the province, given the eligibility criteria that 

lands do not need to be classified as significant to acquire the tax incentive. 

 

Other examples of agri-environmental programs include the Species at Risk Farm Incentive 

Program (SARFIP), the provincial Species at Risk Stewardship Program, Canadian Agricultural 

Partnership, or municipal Rural Water Quality programs (Kremen, 2015; Marr et al., 2016; 

MECP, 2021; Smith, 2015; Veale & Cooke, 2016). These programs encourage producers to 

integrate pro-environmental behaviour, such as SAR recovery strategies, BMPs, nutrient 

management planning, or on-farm restoration of natural areas such as wetlands (Smith, 2015). 

These programs, however, often rely on a competitive, application-based, peer-reviewed and cost-

share funding model between organizations and individual farmers, which are often dependent on 

the willingness and discretion of the landowner to participate voluntarily and self-identify a 

proposed project (Marr et al., 2016; Smith, 2015). Moreover, scholars emphasize the productivist 

framing underpinning these programs, as they intend to support farmers with readily available and 

accessible sustainable farming practices, but not without sacrificing production or potential yield, 

and often with an emphasis on the economic benefit of sustainable agri-environmental practices 

versus intrinsic ecological benefits (Marr et al., 2016; Robinson, 2006b).  

 

Interestingly, a unique model for agri-environmental programming pioneered by Ontario and has 

since been adopted nationwide is the EFP (Morrison & FitzGibbon, 2014; Robinson, 2006b; 

Smithers & Furman, 2003). In contrast to previously outlined examples, the EFP is characterized 

as a farmer-led, ‘bottom up’ and needs-based strategy promoting on-farm environmental 

conservation (Robinson, 2006b; Smithers & Furman, 2003). Established in the early 1990s by 
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thirty farm organizations known as the Ontario Farm Environmental Coalition, the EFP enables 

farmers to self-evaluate up to twenty-three areas of environmental strengths and concern on their 

farm, set goals to improve these conditions, and tailor a personalized action plan to address these 

goals according to their schedules (OMAFRA), 2021b; Robinson, 2006). A multi-tiered process 

involves attending a two-day workshop and a multi-stage plan design and implementation 

sequence, which finally undergoes a confidential peer-review by other producers (OMAFRA, 

2021b; Robinson, 2006). As the program is voluntary, participants can continue with the program 

as far as they would like (OMAFRA, 2021b). However, financial support is contingent upon 

farmers completing a peer-reviewed action plan (Morrison & FitzGibbon, 2014). While some EFP 

activities are sector-specific, including dairy farming, the EFP program applies to the broader 

agricultural industry, regardless of size, scale, or sector (Morrison & FitzGibbon, 2014). 

 

Since the 1990s, the EFP program has evolved and is now in its fourth iteration. These updates 

are often reactive, where they occur to reflect updates in agri-environmental regulations and 

policies (Morrison & FitzGibbon, 2014). Currently, the program is delivered by the Ontario Soil 

and Crop Improvement Association (OSCIA) and funded by the bilateral Canadian Agricultural 

Partnership with OMAFRA providing technical support to applicants (Morrison & FitzGibbon, 

2014; OMAFRA, 2021b, 2021c; OSCIA, 2021). The use of public funds to support a programme 

designed, implemented, and ultimately controlled by the farm sector is unprecedented in Canadian 

agri-environmental programming (Smithers & Furman, 2003). 

 

The confidential, peer-reviewed, and farmer-led characteristics of the EFP program have been 

touted as strengths and weaknesses. Strengths of the EFP program as communicated by farmers is 

the voluntary, confidential, and farmer-controlled nature of the program’s process, specifically the 

exclusion of government or regulatory bodies from “prying” into farmers’ affairs, and the belief 

that “nobody knows the environmental conditions on a farm better than the farmers” (Morrison & 

FitzGibbon, 2014; Robinson, 2006b, p. 863). Smithers and Furman (2003) found that some farmers 

relinquished their eligibility for funding by opting out of the peer review process over perceived 

concerns of potential confidentiality breaches, whereby local or provincial authorities may gain 

access to their EFP. In some cases, farmers implemented their plans without financial support, 

illustrating the value of confidentiality and risk-free participation amongst the agricultural 
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community (Morrison & FitzGibbon, 2014; Smithers & Furman, 2003). This anecdote perhaps 

speaks to a broader trend in agri-environmental conservation – the apprehension amongst farmers 

to engage in conservation activities they perceive they have been unfairly scrutinized for land 

management practices by an otherwise misinformed public (Smithers & Furman, 2003). In their 

research synthesizing motivations for the uptake of ‘conservation agriculture5,’ Knowler and 

Bradshaw (2007) review the value ‘social capital’ (i.e., the interconnectedness or relationships 

amongst like-minded individuals) has in positively influencing the adoption of conservation 

practices or participation in programs, such as having farmers engage with farmers to promote 

conservation agriculture practices (p. 37). Indeed, the EFP is a farmer-controlled process. The 

farmer is the ultimate "principal investigator and the final authority" in designing, managing, and 

implementing a chosen conservation strategy of value (Morrison & FitzGibbon, 2014; Smithers & 

Furman, 2003, p. 344).  

 

Others have argued that the lack of transparency and systematic and technical inquiry, as well as 

a lack of evaluation in achieving post-implementation outcomes of individual projects, privileges 

the perspectives or environmental values of the landowner over those of the greater community 

(Morrison & FitzGibbon, 2014; Robinson, 2006b; Summers et al., 2008). In turn, the EFP lacks 

the capacity to demonstrate an ability to make a widespread, meaningful and positive 

environmental impact. Additionally, research has found that farmers facing a more extensive range 

of complex ecological challenges were less likely to participate in the EFP compared to those who 

could more easily identify relatively straight-forward issues (Robinson, 2006b), pointing to an 

opportunity to deliver technical advice and expertise to farmers within the program (Morrison & 

FitzGibbon, 2014). The voluntary nature and lack of direct financial benefit incentive are both a 

pro and a con; for one, it relies on intrinsic concerns and the personal desires of farmers to 

participate and engage in stewardship for the community's greater interest. However, the lack of 

extrinsic incentives built into the program has been hypothesized to hinder program participation, 

including lack of financial benefits, fear of penalties or regulatory controls, the perception that the 

 
5 Conservation agriculture is unifying label for a suite of practices and strategies to “make better use of agricultural 

resources … through the integrated management of available soil, water and biological resources such that external 

inputs can be minimized” and “deliberately exploits natural processes than conventional agriculture” (Knowler & 

Bradshaw, 2007, p. 27). 
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EFP is extracurricular beyond the day-to-day responsibilities of production, as well as lack of peer 

pressure (Robinson, 2006b; Smithers & Furman, 2003). 

 

The voluntary premise of agri-environmental programming in Ontario, such as with the EFP, 

suggests a primary reliance on farmer interest, particularly eco-conscious producers or those who 

believe the adoption of such practices or programs will increase the profitability of the farm 

operation (Knowler & Bradshaw, 2007; Marr et al., 2016). Others, however, acknowledge that a 

barrier to adopting on-farm pro-conservation activities through programs is access to financial 

resources to sustain such activities, or the perception amongst participants that conservation may 

hinder individual farm profitability (Capmourteres et al., 2018; Goodale, Parsons, et al., 2015; 

Goodale, Yoshida, et al., 2015; Knowler & Bradshaw, 2007; Rotz et al., 2019). This experience is 

evident in the case of the EFP, which has seen fluctuating participation rates and inconsistent 

implementation of peer-reviewed plans since the inception of the program (Morrison & 

FitzGibbon, 2014; Robinson, 2006b; Smith, 2015; Smithers & Furman, 2003; Summers et al., 

2008). Thus, many other agri-environmental programs use financial incentives to entice 

participation, which is apparent in the broader case of Ontario’s suite of agri-environmental 

programming (Goodale, Yoshida, et al., 2015). Many programs with financial incentives, such as 

cost-shared Rural Water Quality programs administered by conservation authorities, now require 

the EFP as a pre-requisite to applying (GRCA, 2020; Morrison & FitzGibbon, 2014; Robinson, 

2006). This pre-requisite may encourage higher participation in the EFP program and provide 

additional funding to farmers, albeit not without other personal resources from participants, such 

as time and energy, to secure an EFP. Additionally, this engagement with civil society (beyond 

just farm organizations) and the government may have implications in how the farm community 

perceives agri-environmental programming and implications for shifting leadership and 

governance regimes in agri-environmental programming (Morrison & FitzGibbon, 2014). 

 

While arguably favourable for increasing participation rates, the provision of monetary-based 

incentives in these agri-environmental programs may inadvertently have negative impacts in 

sustaining and changing drivers of long-term adoption of sustainable farming practices and 

ultimately the provision of ecosystem services to the benefit of communities (Goodale, Yoshida, 

et al., 2015; Herzon & Mikk, 2007). However, this risk to sustaining long-term adoption in Ontario 
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may be marginal as many programs require farmers to finance large portions of the project 

themselves (Marr et al., 2016; Robinson, 2006b). For example, from 2005-2013, over 15,000 

Ontario farms implemented agri-environmental cost-share projects within the EFP program – 

these projects invested at least $350 million, with farmers cumulatively contributing over $225 

million to the projects (Smith, 2015, p. 48). Similarly, it estimated that for every dollar allocated 

to an EFP project, participants had invested five to six dollars in the project at their own expense 

(Robinson, 2006b, p. 869). These statistics illustrate a certain degree of willingness, capacity, and 

interest amongst farmers to partake in the voluntary agri-environmental scheme. Despite this 

interest, the use of monetary incentives in some programs may be ineffective or problematic. 

Program uptake may be limited to producers’ economic status or technical ability and may limit 

widespread systemic change that is inclusive of situational socio-ecological complexity and 

dynamics within agricultural sectors and communities (Goodale, Yoshida, et al., 2015; Herzon & 

Mikk, 2007; Rotz et al., 2019).   

 

Overall, Ontario overwhelmingly relies upon using “carrots” (i.e., using positive incentives) 

instead of regulatory “sticks” (i.e., threatening of negative outcomes) in balancing the priorities of 

environmental stewardship with agricultural production (Marr et al., 2016; Morrison & 

FitzGibbon, 2014; Skogstad, 2011). The suite of agri-environmental programs in Ontario fills in a 

legislated and policy gap that falls short of directing the use of agricultural lands, perhaps to avoid 

interfering with how farmers choose to manage their land (Marr et al., 2016). Ultimately, however, 

the success of the Canadian model for agri-environmental programming depends on initial and 

voluntary uptake by farmers and their long-term commitment and interest in participating in such 

programs. Evidence suggests that retention in agri-environmental program participation is varied 

and not without challenges in committing to project implementation (Robinson, 2006b; Smith, 

2015; Smithers & Furman, 2003). From 1994-2013, 37,800 farms in Ontario – a staggering 

approximate 75% of operations – had participated in an EFP workshop (Smith, 2015, p. 48).  In 

reviewing which farms had updated their current EFPs in 2013, this number had dropped to just 

38% in Ontario, in contrast to a maintained 72% in Quebec where it is a legal responsibility for 

producers (Smith, 2015, p. 48). A follow-up survey in 2010 illustrates that 65% of this sample had 

all EFP-identified actions fully implemented, and just 45% partially implemented BMPs as part 

of their action plans (Smith, 2015, p. 48). Moreover, Robinson (2006) found widespread 
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geographical and sectoral disparities in participation rates amongst farmers, with tremendous 

uptake by livestock farmers, perhaps due to public concerns of impacts of livestock farming on 

public health and the environment (Morrison & FitzGibbon, 2014; Robinson, 2006b; Smithers & 

Furman, 2003). These considerations point to two critical questions to explore within the scope of 

this research: how are agri-environmental programs and their participatory benefits designed and 

promoted to the agricultural community? How is the integration and support of biodiversity 

conservation activities within agricultural production practices incentivized to farmers? 

 

2.2.4 Role and Significance of Conservation Authorities to the Research Premise          

Unique to Ontario, conservation authorities were legislated under the Conservation Authorities 

Act, 1946 (hereby referred to as “the Act”) due to concerns over the vast degradation of natural 

resources occurring due to unsustainable land, water, and forestry management practices 

throughout the province (Conservation Ontario, 2020d; Ivey et al., 2002; Shrubsole, 1996). In 

legislating the existence of conservation authorities, the provincial government established these 

agencies based on three principles embedded in the Act: i) local initiative: premising that residents 

and neighbouring municipalities must be willing to support the authority financially and 

operatively; ii) cost-sharing: stipulating that projects run by conservation authorities were to be 

shared by municipalities and provincial governments, and lastly; iii) watershed jurisdiction: that 

stewardship should cover all conservation features in a given area beyond political boundaries 

(Krause et al., 2001; Shrubsole, 1996). 

 

Today, conservation authorities operate as either charitable or non-profit community-based 

watershed management agencies under the mandate to "undertake watershed-based programs to 

protect people and property from flooding and other natural hazards and to conserve natural 

resources for economic, social and environmental benefits" (Conservation Ontario, 2020a). They 

do so, recognizing that environmental impacts must be managed from an integrated watershed 

approach and based on natural systems rather than on spatial-political boundaries (Conservation 

Ontario, 2020d; Ivey et al., 2002; Shrubsole, 1996). Today, 95% of Ontario's population, and 

roughly 40% of the Canadian population, resides in a conservation authority-led watershed, mainly 

in the southern part of the province (Conservation Ontario, 2020a; Statistics Canada, 2020). 

Conservation authorities play a critical role in sustainably managing anthropogenic impacts on our 
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natural systems in Canada's most populous and contested land area (Mitchell et al., 2014; Veale & 

Cooke, 2016; Worte, 2016). 

 

Conservation authorities deliver programs and services to manage human impacts on natural 

resources in partnership with all three levels of government, landowners, and other organizations 

(Ivey et al., 2002; Shrubsole, 1996). As conservation authorities are a hybrid corporate body that 

does not exist elsewhere across Canada, it is perhaps unsurprising that their operating and funding 

structures are unique. In terms of watershed governance, the Conservation Authorities' Board of 

Directors consists of members appointed by local municipalities, mainly consisting of elected 

municipal officials (Conservation Ontario, 2020a; Ivey et al., 2002; Shrubsole, 1996). The funding 

structure of such authorities to carry out their mandate is also highly dependent on municipal 

resources and the capacity to self-generate revenue (Mitchell et al., 2014). Their current funding 

sources sustaining their operation is broken down as follows: municipal levies (53%), self-

generated revenue (35%), provincial grants and special projects (8%), and federal grants or 

contracts (4%)  (Ivey et al., 2002; Krause et al., 2001; Shrubsole, 1996). It is important to note that 

funding for conservation authorities' activities was initially grounded in a 50-50 municipal-

provincial cost-share partnership, but those provincial contributions have drastically diminished 

since 1990 (Mitchell et al., 2014; Worte, 2016). Moreover, while also having legislated power to 

acquire and regulate land for conservation purposes in the public interest, conservation authorities 

also operate charitable or non-profit delivering voluntary-based programs (Ivey et al., 2002; 

Mitchell et al., 2014; Veale & Cooke, 2016). 

 

The sizes of conservation authorities and the resources they possess to carry out such programs 

vary, and in turn, impact the ability in which programs and services they can offer (Ivey et al., 

2002; Mitchell et al., 2014; Shrubsole, 1996). As much of the land within Ontario's watersheds are 

managed as private property, these programs include supporting stewardship activities amongst 

agricultural landowners, recognizing that "landowners have an important role to play in protecting 

and improving the health of the watershed" (GRCA, 2020; Veale & Cooke, 2016). Examples 

include the Grand River Conservation Authority’s (GRCA) Rural Water Quality Program, 

whereby participating municipalities provide financial incentives to farmers to undertake BMPs, 

such as fencing waterways, to protect and enhance water quality (Krause et al., 2001; Veale & 
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Cooke, 2016). As of 2014, the GRCA alone had completed over 4,000 projects within the 

watershed (Veale & Cooke, 2016, p. 380). Despite this variability in resources and, in turn, 

capacity in which conservation authorities can deliver programs, conservation authorities program 

delivery contributes to filling in gaps in service delivery, facilitating the sustainable management 

of private agricultural lands while simultaneously supporting provincial priorities (Conservation 

Ontario, 2020b; Ivey et al., 2002). 

 

The current discussion on conservation authorities' context cannot exclude the current political 

conditions that question their value and threaten their existence in Ontario today and their 

implications for stewardship practices in agricultural areas. In the 1990s, the provincial 

conservative government under the Harris administration cut provincial funding for conservation 

authorities from $50 million to $8 million (to be shared amongst 36 conservation authorities) 

(Syed, 2021). This slash in budgets has been followed by the provincial government under the 

Ford administration further cutting provincial funding contributions to conservation authorities by 

50% in 2019, leaving conservation authorities to fill financial voids by laying off staff, utilizing 

reserve funds, and increasing tax levies of member municipalities (Juha, 2019). Given the 

conservation authority funding model, these budget cuts disproportionately impact rural 

municipalities with a smaller tax base to pull from in compensating for lost funds (Jones, 2019). 

These budget cuts in 2019 were accompanied by additional changes to the conservation authorities' 

mandate, forcing conservation authorities to focus on flood management rather than natural 

resource protection (Juha, 2019).  

 

What has been described as a perpetual "attack" on conservation authorities by the Ontario 

government has yet to halt: in 2020, the introduction of Schedule 6, Bill 229, an omnibus bill, 

proposed changes to the Conservation Authorities Act (1990), further limiting the authority of 

conservation authorities to deliver services and programs designed to protect and conserve natural 

resources (Conservation Ontario, 2020c). At the time of writing, changes to the Act continue 

despite protests from over one hundred community groups (Conservation Ontario, 2020e). These 

protests include concerns from the Ontario Federation of Agriculture, proclaiming that the Act 

would limit conservation authorities' ability to "enabling farmers and landowners to be able to 

protect our most vital land and water resources" (OFA, 2020). Within the scope and timing of this 
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study, it is critical to reflect on conservation authorities' shifting capability and power to continue 

supporting conservation practices across the province and what this means for future stewardship 

efforts in the agri-environment.  

 

2.3 Conclusion and Justifications for Research 

Despite providing invaluable benefits to communities, agricultural production systems have 

contributed to the loss of global biodiversity resources and the degradation of ecosystem services 

critical to life on earth. Ontario possesses some of Canada's most productive agricultural areas and 

biodiversity resources, with both uses appearing to be on a "collision course" (Sayer et al., 2013, 

p. 8349). Part one of this chapter provided a comprehensive review of the conceptualizations 

behind various scales or ways biodiversity and ecosystem services can be provisioned and the 

implications for farmers and other relevant stakeholders engaged in agrobiodiversity conservation 

initiatives. How agri-environmental land use objectives are prioritized and balanced through 

provincial legislation, policies, and programs can be understood using 'land sparing versus land 

sharing' heuristics, explored in part two of this review. Research has evidenced that Ontario's suite 

of agri-environmental policy and programs demonstrate a historical and contemporary 

predominance of agriculture over the environment throughout legislation, policy, and programs. 

Agriculture's future prosperity depends on sustainable and effective conservation solutions 

promoted within policy, albeit not at the expense of agricultural productivity, such as promoting 

BMPs or voluntary agri-environmental programming. 

 

Further, this review illustrated that while land use policy identifies how and where agricultural and 

natural areas are optimally allocated, policy and legislation broadly fall short of determining how 

the land user is to undertake production or conservation activities in the agricultural area. In turn, 

we see a predominant effort to reinforce the efficiency and outputs of land to meet demands within 

the productivist agricultural regime by implementing land use plans and agri-food policies such as 

the Greenbelt Plan (2017) and Growth Plan the Greater Golden Horseshoe (2020). 

Simultaneously, this productivist approach is reinforced through the voluntary nature of agri-

environmental programs that promote conservation activities in the agricultural areas. Program 

delivery is through various channels and actors, including public and non-profit sources, with 

varying objectives, resources, and participation incentives for conservation efforts in the agri-
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environment.  

 

Effective biodiversity conservation in Ontario's agricultural areas requires a case-specific 

understanding of the context and circumstances impacting agri-environmental programming. 

These circumstances are both related and unrelated to the farm, such as farm and farmer 

demographics, access to resources (e.g., financial, educational, technical or even peer supports), 

market barriers, perceptions of biodiversity, and motivations for conservation. Farmers are 

influenced by their institutional contexts, spatial geography, and socio-political priorities of their 

governments, all of which impact their support by provincial or municipal governments, 

conservation authorities, farm organizations, or other non-profit agri-environmental agencies. 

Farmers are influenced by their governments' institutional contexts, spatial geography, and socio-

political priorities, all of which impact their support by provincial or municipal governments, 

conservation authorities, farm organizations, or other non-profit agri-environmental agencies. 

(Knowler & Bradshaw, 2007). This gap suggests research that aspires to produce meaningful 

results and explore place-based approaches appropriate for localized agri-environmental 

management is needed. Thus, it is necessary to profile and characterize Ontario's dairy farmers' 

on-farm practices related to agri-environmental conservation and their motivations to support 

biodiversity conservation activities on the farm to acquire this context-specific understanding.  

 

Research which assesses agricultural landowners' motivations for partaking in agri-environmental 

conservation activities or programs (see Marr & Howley, 2019) or characterizing individual 

programs, such as the EFP (see Morrison & FitzGibbon, 2014; Robinson, 2006; Smith, 2015; 

Smithers & Furman, 2003; Summers et al., 2008) or conservation-authority led rural water quality 

programs (see Nebel et al., 2017; Trenholm et al., 2017, 2019), in Ontario has been previously 

conducted. Research has yet to undertake a sector-specific lens comparing and inquiring into all 

agri-environmental programs in the context of southwestern Ontario’s dairy industry. 

Additionally, the author is unaware of any such inventory of programs and resources available to 

farmers in southern Ontario that analytically characterizes the strengths and weaknesses of each 

program, exploring opportunities for coordinating and integrating approaches for multi-

stakeholder management of agri-environmental space. This study will provide a sector-specific 

look at agri-environmental programs available to dairy farmers in southwestern Ontario, 
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specifically using four municipalities with the highest density of dairy farms, as case study 

examples to explore program inventory and delivery. Doing so will build consensus about what 

agricultural biodiversity conservation looks like from a multi-stakeholder perspective and identify 

effective tactics and considerations for placed-based approaches for coordinating and integrating 

agri-environmental program delivery in southwestern Ontario's communities. While this study 

explores agri-environmental programming from the lens of the dairy sector, it has wider 

applicability for program delivery and uptake in the broader agricultural context of Ontario. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 53 

3 Research Design and Methodology 

This chapter outlines the research design and methodology. Due attention is given to the research 

approach, design of the case study, an overview of and rationale for the case study context, the 

data collection and analysis techniques used, achievement of qualitative rigor, and an overview of 

limitations and challenges encountered. 

 
3.1  Research Paradigm 

This study is pragmatic in nature. The pragmatic paradigm focuses on defining the research 

problem and finding applications of utility to solve this issue (Creswell & Creswell, 2018; Feilzer, 

2010). As such, all expendable methods and approaches to understand the issue can be used to 

meet the research objectives (Feilzer, 2010; Kaushik & Walsh, 2019). Pragmatism is the 

philosophical foundation for mixed-methods research integrating quantitative and qualitative 

assumptions, data collection, and analysis tools (Creswell & Creswell, 2018; Feilzer, 2010; 

Morgan, 2014).  

 

The pragmatic paradigm also recognizes that research occurs in unique and dynamic social, 

historical, and political contexts, reiterating the theoretical lens that mixed-methods research may 

be the most appropriate approach to reflect these contexts (Creswell & Creswell, 2018; Kaushik 

& Walsh, 2019; Morgan, 2014). For mixed-methods, this includes engaging with different 

worldviews and assumptions (Creswell & Creswell, 2018; Kaushik & Walsh, 2019). This research 

engages with mixed methods under the pragmatic paradigm recognizing that all methods have 

their weaknesses and biases. Given the study's research objectives, it was recognized that 

combining various qualitative and quantitative techniques mitigates these potential biases 

(Creswell & Creswell, 2018; Ivankova et al., 2006). Mixed methods grounded in pragmatism allow 

this project to adapt to changing circumstances and pursue additional themes emerging from this 

case study while following a rigorously established methodological framework (see Figure 3.4 and 

section 3.4) (Creswell & Plano Clark, 2018). The following sections describe each phase of the 

research design. 
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3.2 Approach 

This research utilizes a mixed-methods case study design, integrating quantitative and qualitative 

data collection, analysis, and results to present in-depth evidence for a case (Creswell & Plano 

Clark, 2018; Yin, 2018). The rationale for undertaking mixed-methods within a single study is the 

idea that neither quantitative nor qualitative methods independent of one another are sufficient to 

capture the context or details of a particular case (Ivankova et al., 2006).  

 

Data collection and analysis happens in two iterative phases within the single study: a quantitative 

phase and a qualitative phase with the integration of all results (Creswell & Creswell, 2018).  

Qualitative data elucidates more detail and understanding upon quantitative results (and in turn, 

the case) and to draw connections between the two datasets (Creswell & Creswell, 2018). 

 

3.2.1 Case Study 

As an empirical design, case studies are appropriate for investigating a contemporary phenomenon 

within its real-life context, exceptionally when the “boundaries between phenomenon and context 

may not be clearly evident” (Yin, 2018, p. 15). This case study focuses on the single case of 

voluntary biodiversity conservation in Ontario’s dairy industry and multiple units of analysis are 

revealed, including that at provincial, municipal, watershed, and industry scales (e.g., 

municipalities, program resources, delivering agencies). These multiple units of analysis are 

included in the design to form the embedded single-case study (Yin, 2018).  

 

The next few sections will describe the case. First, at a high-level providing background and 

context to the single case of biodiversity conservation within Ontario’s dairy industry. Next, a 

review of the embedded cases will be provided, giving contextual information to four 

municipalities and six watersheds and their significance to biodiversity conservation within the 

dairy industry. Lastly, unique features of conservation in Ontario’s dairy industry will be revealed, 

bringing focus to conservation authorities. 

 

3.2.1.1 Description of the Case 

This study uses the landscape of voluntary biodiversity conservation within Ontario’s dairy sector 

as the study area for the single case due to its unique context (Yin, 2018). Unique contextual factors 
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include its policy environment around conservation; regions active with dairy production relative 

to the rest of Canada; the existence and role of conservation authorities; it is biologically diverse 

and agriculturally productive resources; and overall contested landscape. This section will review 

the context of the research scope and discuss the significance as it pertains to the research premises 

of the case study.  

 

Ontario is the most populous province in Canada (Statistics Canada, 2020). It contains a large 

proportion of Canada's population in a relatively small, quickly urbanizing area, notably in the 

southwestern portion of the province (Marr et al., 2016). Ontario also possesses thriving 

agriculture and agri-food industries, contributing 39.5 billion in GDP annually, supporting over 

822,00 jobs and approximately 11.5% of the Provincial labour force (OMAFRA, 2020). This 

success is unsurprising, given the highest proportion of Canada's most agriculturally productive 

land, over half of the country's Class 1 non-renewable soils, are located within this small geography 

(Hofmann et al., 2005; Smith, 2015). Ontario also contains several of Canada's "biodiversity 

hotspots" (Ferrier & Larson, 2012; Olive & McCune, 2017), including unique yet heavily 

converted and disturbed ecosystems, such as the Mixedwood Plains and its encompassed 

Carolinian Forest “life zone” (Ferrier & Larson, 2012; Marr & Howley, 2019; Ontario Biodiversity 

Council, 2015). This region in the southern-most portion of the province is Ontario’s smallest 

ecozone, covering only 8% of the province and yet, contains more than 25% of Canada’s 

agricultural production activity (Ontario Biodiversity Council, 2012, p. 12) Given the value of 

southwestern Ontario land area for urban development, agricultural production, and environmental 

conservation, overexploitation of the land base and pronounced land-use conflicts have justified 

the urgent need to rebalance provincial priorities and fortify the sustainable management of space 

resulting in outcomes suitable for multiple parties (Marr et al., 2016; Marr & Howley, 2018).  

 

Ontario holds a high proportion of dairy farms, a significant and unique agricultural sector, relative 

to the rest of Canada (Canadian Dairy Information Centre, 2020). Within Ontario, specifically, 

dairy is the largest agricultural sector in terms of market receipts by commodity production 

(OMAFRA, 2016a). Dairy farming in Canada is regulated at the federal level under a supply 

management system and is further controlled at the provincial level by provincial commodity 

marketing boards (i.e., Dairy Farmers of Ontario) (Muirhead, 2014; OMAFRA, 2016b). The role 
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of supply management in the dairy industry is another reason to use Ontario's dairy sector to form 

this case. The regulatory structure of the dairy industry means there is a particular level of power 

exerted within provincial jurisdictions to regulate production and land management controls at the 

farm level (OMAFRA, 2016b). 

 

3.2.1.2 Embedded Cases 

Four municipalities, Wellington, Perth, and Oxford Counties, and Waterloo Region, hold the 

highest number of dairy farm operations within southwestern Ontario (see Figures 3.1 and 3.2). 

Specifically, these four municipalities contain roughly 40% of all dairy farms in Ontario 

(OMAFRA, 2019) and over 12% of dairy farms in Canada (Canadian Dairy Information Centre, 

2020). It is important to note that the proportion of dairy farms per county represented in the maps 

below are based on Dairy Farmers of Ontario Board Dairy Producer Committee Districts, and do 

not align directly with county boundaries (OMAFRA, 2019). Due to the high presence of dairy 

farming activity, this study will use these four municipalities as cases to analytically explore 
biodiversity conservation programs available to farmers in this region (Table 3.1). 
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Figure 3.1 Map illustrating the number of dairy farms by municipality based on OMAFRA 2019 data. 

Figure 3.2 Map illustrating quantity of milk produced (kL) by municipality based on OMAFRA 2019 data. 
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Table 3.1 Profile of study area for the research. 

Case 

Municipality 

Population 

(2016)1 

Land Area 

(km2)2 

Number of Dairy 

Producers (2019) 3 

Milk Production 

Quantity in kL (2019)4 

Watershed 

Boundaries 

Wellington 222,726 2,661 371 285,241 Credit Valley 

Grand River 

Maitland Valley 

Perth 76,796 2,129 322 349,630 Ausable Bayfield 

Grand River  

Maitland Valley  

Upper Thames 

Oxford 110,862 2,040 309 374,725 Grand River 

Long Point  

Upper Thames 

Waterloo 535,154 1,369 237 149,655 Grand River 

Watershed and Conservation Authority  Population Land Area (km2) 

Ausable Bayfield (ABCA) 45,0005 2,4405 

Credit Valley (CVC) 992,3606 9496 

Grand River (GRCA) 985,0007 6,8007 

Long Point Region (LPRCA) 98,0008 2,7828 

Maitland Valley (MVCA) 62,3769 3,2829 

Upper Thames Region (UTRCA) 539,50010 3,42110 

1-2(Statistics Canada, 2016),3-4(OMAFRA, 2019), 5(ABCA, 2020), 6(CVC, 2021b), 7(GRCA, 2020b), 8(LPRCA, 

2020), 9(MVCA, personal communication, March 9, 2021), 10(UTRCA, 2021). 

 

3.2.1.3 Unique Features of Conservation in Ontario’s Dairy Sector 

Ontario is used as an embedded case study due to conservation authorities' unique existence in the 

province, relative to the rest of Canada, and their relationship to conservation practice in 

agricultural areas today, as discussed in Section 2.2.4. As much of the land within Ontario's 

watersheds are managed as private property, much of which includes agricultural lands, they 

deliver programs to support stewardship activities amongst agricultural landowners, recognizing 

that "landowners have an important role to play in protecting and improving the health of the 

watershed" (GRCA, 2020a).  

 

Within sub-cases, the six conservation authorities which have jurisdiction over the four case 

municipalities of Wellington, Oxford, Perth, and Waterloo including Ausable-Bayfield 

Conservation Authority (ABCA), Credit Valley Conservation (CVC), Grand River Conservation 

Authority (GRCA), Long Point Region Conservation Authority (LPRCA), Maitland Valley 

Conservation Authority (MVCA), and Upper Thames River Conservation Authority (Figure 3.3). 

Each of these conservation authorities delivers agri-environmental programs to producers, where 
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their documents will be empirically explored as additional units of analysis within the scope of 

this study (see Section 3.3.2).   

 

The extent of population growth, agriculturally productive land and prominent dairy industry, and 

highly disturbed ecosystems in southwestern Ontario, coupled with a unique policy context, is 

unseen anywhere else in Canada (Marr et al., 2016), making Ontario a unique case to explore. 

3.3 Research Methods 

Within this research design, two methods at various scales of observation are used: a provincially 

administered survey and a locally scaled documentary analysis. The logic behind using multiple 

mixed-method data sources is to triangulate data in a converging fashion to increase the credibility 

and validity of research findings and help mitigate biases that may arise from using a single method 

in case study research (Yin, 2018). Please see Figure 3.4 for a visual depiction of the 

methodological framework undertaken. 

 

Figure 3.3 Map depicting the study including the sub-cases: municipalities and conservation authority jurisdictions. 
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Figure 3.4 Methodological framework of the research undertaken. 
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3.3.1  Provincial Survey to Ontario Dairy Farmers 

3.3.1.1 Survey Design, Sampling Strategy and Data Collection  

As part of the study’s first quantitative phase, a survey administered to dairy farmers in Ontario 

was undertaken. The survey data acquired from dairy farmers in Ontario is a sub-dataset extracted 

from a national survey administered to dairy farmers across all ten provinces in Canada (N = 

10,095) between November 2019 and December 2019 (Brunet et al., 2020). 

 

The initial national survey was co-designed and delivered in collaboration with Dairy Farmers of 

Canada, their respective provincial organizations, and Ducks Unlimited Canada. Survey questions 

were standardized and administered to all dairy farmers across all ten provinces in Canada. Surveys 

were directed to practicing dairy farmers (with quota) and would have been members of their 

provincial dairy marketing organization. 

 

Surveys were available to English and French-speaking populations (see Appendices A and B for 

Informational Letter of Invitation, Participant Consent Forms, and survey instruments in English 

and French, respectively). The survey questions were translated into French by our partners at Les 

Producteurs Laitiers du Québec and Dairy Farmers of Canada to ensure accuracy in translation 

and consistency between English and French survey questions. The Ontario sub-dataset included 

both English and French-speaking respondents. Open-ended results were translated using Google 

Translate and were reviewed for accuracy by a fluent French speaker on the research team. 

 

The survey was designed and delivered using online Qualtrics Survey Software and was completed 

by participants through the Qualtrics platform. The survey was electronically disseminated to all 

dairy farmers in ten provinces using Dairy Farmers of Canada provincial organization’s member 

email listservs (N = 10,095) (Appendix C). Each provincial organization, including Dairy Farmers 

of Ontario, was responsible for disseminating the survey to their respective members.  Since this 

research focused on the Ontario dairy farm sector as a case (number of farms is N = 3,387), all 

data from Ontario was extrapolated and analyzed as a separate dataset in exploring the research 

objectives. The final sample size from Ontario was 128 respondents and only includes those who 

completed the survey in its entirety. The response rate is 3.78%.  
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This survey used closed-ended questions to generate a descriptive profile of Ontario's dairy 

farmers' current behaviours, attitudes, beliefs, and values regarding on-farm biodiversity 

conservation activities. First, survey questions specifically inquired into farm characteristics (e.g., 

location, tenure, herd sizes, production quantity) to generate respondents' demographic profile. 

Our survey then asked respondents to define “biodiversity” in their own words and explain why it 

is important through an open-ended question. To mitigate susceptibility to context effects, we 

included this open-ended question before asking other closed-ended questions related to 

biodiversity to reduce bias amongst respondents (Lavrakas, 2008). The following closed-ended 

questions then asked respondents about agricultural production and landscape management 

practices, motivations for and barriers to integrating biodiversity conservation practice into their 

operations, and desired future opportunities for supporting biodiversity conservation in 

agricultural areas (e.g., funding or program support, collaborative conservation measures amongst 

multiple farmers).  

 

3.3.1.2 Quantitative Analysis of Survey Data 

The design of the survey resulted in the analysis of 77 variables which were of relevance to the 

research objectives. Survey results yielded a profile of respondents characterizing their farms, 

uptake of agri-environmental practices, motivations, barriers, and opportunities for on-farm 

biodiversity conservation. Variables were analyzed using descriptive statistics (mean, standard 

deviation [SD] and ranges) in IBM SPSS Statistics 27 software. 

 

First, two composite indices were constructed based on the variables collected. A land 

management composite index was created based on 27 variables, each representing different land 

management practices farmers are undertaking, indicating supporting biodiversity through their 

farm practice. Land management variables were identified and included in the survey based on the 

literature (Altieri, 1999; Benton et al., 2003; Duru et al., 2015; Hird, 2017; Koohafkan et al., 2012; 

Sizemore, 2015; Willem Erisman et al., 2016). For each land management variable collected, 

either a 0 or 1 was assigned (“0” if the respondent did not participate in that activity on-farm and 

“1” if they did). The construction of the land management composite index involved summing the 

scores of these coded variables. The resulting value ranged from 0.00 to 27.00 for each case, with 

a value close to 27.00, suggesting that the individual respondent was more active in conserving 
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biodiversity on their farm. It is important to note that these counts only reflect the state of the 

individual farm, and not the level of pro-environmental attitudes of the farmers. With index scores 

calculated for each case, descriptive statistics were used to calculate the mean value and standard 

deviation amongst the sample.  

  

As attitudes can only be measured as a latent construct (Goodale, Yoshida, et al., 2015), a second 

composite index was created as a measurement to indicate farmers’ values or motivations for 

integrating biodiversity conservation activities into their farm practice. Values towards 

biodiversity and its conservation were identified in using ecosystem services conceptual 

frameworks emerging from the literature (Duru et al., 2015; Goodale, Yoshida, et al., 2015; 

Goodale, Parsons, et al., 2015; Greiner, 2015; Herzon & Mikk, 2007; Ingram et al., 2013; Kelemen 

et al., 2013; Mace et al., 2012; Macfadyen et al., 2012; McKenzie et al., 2013; J. Mills et al., 2018; 

Tscharntke et al., 2005; Verhagen et al., 2018). Respondents responded to each survey question 

asking about values with either a “yes” (coded as “1”), “no” (coded as “0”), or “not sure” (excluded 

as “missing” from the analysis). Some questions were phrase negatively (e.g., “biodiversity 

interferes with crop production”) to avoid response bias. These statements were excluded as 

missing within the final analysis. In total, this value-based composite index is based on the 

collection of 13 variables, each representing a different value or motivation for engaging in 

biodiversity conservation activities on the farm. The construction of the biodiversity value-based 

composite index involved summing the scores of these coded variables. The resulting value ranged 

from 0.00 to 13.00 for each case, with a value closer to 13.00 suggesting that the individual 

respondent possessed more values supportive of agricultural biodiversity conservation.  With 

index scores calculated for each case, descriptive statistics were used to calculate the mean value 

and standard deviation amongst the sample. 

 

Please see Table 3.2 for an outline of the individual variables transformed to create the two 

composite indices. 
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Table 3.2. Individual variables and their abbreviations which were included in the transformed variables used to create 

composite indices. 

 Variables Transformed 

Composite Index Question Abbreviation 

Index of Biodiversity 

Conservation Practices 

Undertaken 

Cover cropping 

Crop rotations 

Diversifying plant species 

Fragile land retirement 

Installation of animal habitats 

Intercropping 

Late harvest hay 

Minimum/no-till 

Mixed farming 

Naturalization of riparian areas 

Not cutting grass or weeds 

Pasture management 

Piling rocks for reptile hibernaculum 

Planting spring grains 

Planting winter wheat 

Reduced/no use of chemical pesticides 

Removing invasive species 

Removing tile drains 

Riparian buffers 

Selective tree harvesting 

Shelterbelts and hedgerow management 

Small field sizes 

Strip planting 

Strip-tilling 

Undersowing 

Wetland restoration 

Woodlot management 

Cover_Crop 

Rotate_Crops 

Diverse_Plants 

FLR 

Animal_Habitat 

Intercrop 

Late_Hay 

No_Till 

Mix_Farm 

Nat_Rip_Zones 

Leave_Weeds 

Pasture_Mgmt 

Hibernaculum 

Spring_Grain 

Winter_Wheat 

Reduce_Pesticide 

Remove_Invasives 

Remove Drain 

Riparian_Buffers 

Selective_Tree_Harvest 

Shelterbelt 

Small_Field 

Strip_Plant 

Strip_Till 

Undersow 

Restore_Wetland 

Woodlot_Mgmt 

Index of Motivations of 

Values in Undertaking 

Biodiversity 

Conservation Practices 

Biodiversity contributes to agritourism. 
Biodiversity contributes to climate change mitigation and 

adaptation. 

Biodiversity contributes to the local economy. 

Biodiversity contributes to the long-term sustainability of 

my farm. 

Biodiversity contributes to the profitability of my farm. 

Biodiversity improves human health. 

Biodiversity improves local environmental health. 

Biodiversity increases crop health. 

Biodiversity increases the health of my herd. 

Biodiversity is beneficial to my health and mental well-

being. 

Biodiversity is essential if I am to pass my farm on to the 

next generation. 

Biodiversity makes ecosystems stronger by absorbing 

smaller negative changes. 

Biodiversity supports local wildlife. 

Mot_Agritourism 

Mot_CC_MitAdapt 

 

Mot_Local_Econ 

Mot_Sustain 

 

Mot_Profit 

Mot_Human_Health 

Mot_Env_Health 

Mot_Crop_Health 

Mot_Herd_Health 

Mot_Farmer_Health 

 

Mot_NextGen 

 

Mot_Resilience 

 

Mot_Wildlife 
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3.3.1.3 Qualitative Analysis of Survey Data 

Our survey asked one open-ended question of our sample: “Please describe, in your own words, 

what ‘biodiversity’ is and why it is important.” A total of 86 respondents chose to provide a 

definition and reason. These responses were imported into NVivo 12 and were coded line by line 

using thematic analysis to identify common emerging themes in what was said by respondents 

(Bryman & Bell, 2019; Vaismoradi et al., 2013). Once each response was coded line by line at 

least once, focused coding of all responses was undertaken to re-code all responses to identify 

recurring patterns, varying levels of meaning, and delineating differences and interconnections of 

sub-themes (Hsiung, 2010; Saldaña, 2011). Coding was concluded once theoretical saturation was 

reached (Van den Hoonaard, 2019).  

 

3.3.2 Agri-Environmental Documentary Analysis 

3.3.2.1 Data Collection and Analysis  

This case study included the integrated quantitative and qualitative analysis of program documents 

made available to dairy farmers in the study area to support their conservation efforts. Data 

collection consisted of collecting all programming documents made available to agricultural 

landowners in the study area's municipal boundaries (Figure 3.3) which were available on the 

subject program deliverer's website. This included programs administered at a federal, provincial, 

regional, (sub)watershed, and municipal scales and in turn were available to farmers in the four 

case municipalities. Locally, programs delivered in the four case municipalities were also included, 

such as those administered by local conservation agencies or municipal governments.   

 

Program documents included in the data collected were based on specified set of inclusion and 

exclusion criteria (see section 3.3.2.2). Given that municipalities and conservation authorities are 

the most localized unit of government funding and delivering services to their constituents, their 

websites were first searched for agri-environmental programs. Once these programs were 

identified, their web pages often led target users to additional resources or programs delivered by 

other public or civil society organizations available to agricultural landowners in the study area. 

The research included these programs’ documents in data collection analysis. Additionally, 

programs funded or delivered by federal and provincial governments (e.g., MNRF or ECCC) were 

included. Major non-profit farm organizations delivering programs (i.e., Ontario Soil and Crop 
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Improvement Association) to farmers in the study area were included in the analysis. Programs 

delivered by the private sector were excluded from data collection. 

 

3.3.2.2 Inclusion and Exclusion Criteria 

Program documents in this study included any non-reactive and unobtrusive data 

source not produced for social research, which can be "read" (including text, audio, or visual 

materials) and were available as virtual outputs on the internet (Bryman & Bell, 2019). In this 

study, documents included official programming materials such as PDFs (e.g., informational 

brochures or identification guides), matrices of rates for cost-share projects, application or order 

forms (e.g., purchasing trees), workshops, YouTube videos, images, and general content websites 

or webpages.  

 

Given the wide variability of materials, program documents were collected for the study under 

specific inclusion and exclusion criteria (see Table 3.3). First, program documents had to be open 

access, available publicly, made for a target audience of farmers and targeted delivery or 

application to private farmlands, be related to enhancing or conserving environmental health or 

natural resources, and made available online and embedded directly in the program deliverer’s 

website. Unless directly embedded in the program website (e.g., YouTube videos), social media 

posts were excluded from the study. Due to the evolving nature of the COVID-19 pandemic, this 

study excluded access to hard copy materials to comply with public health guidelines at the time 

of collection. Activities with materials related to biodiversity conservation in agricultural areas 

and are not designed to be applied to individual farmlands or are dependent on farmers’ uptake 

were excluded from the study (e.g., regional conservation strategies, watershed health report cards, 

agricultural research centres and technical reports).  

 

To be included, programs must have had applicability to dairy farm practices and landscapes. If 

the program was targeted to rural landowners more generally but was still relevant to agricultural 

landscapes or farming operations, it was included in the study. This inclusion criterion was 

considered under the premise that farm operators are simultaneously rural landowners. Examples 

include water quality programs which may have some program options available to individual 

home infrastructures, such as septic tank upgrades or wellhead decommissioning. Even if not 
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directly related to production, actions undertaken on these lands by farmers may impact the health 

of the broader environment.  

 

Additional inclusion criteria include collecting program documents applicable to case 

municipalities only if the programming activities were administered across regions. For example, 

water quality programs are often coordinated and delivered on a watershed basis but with varying 

levels of programming activities by the municipality. In these cases, documents were collected for 

those designed for and delivered to landowners in the upper-tier municipalities of Wellington, 

Waterloo, Oxford, and Perth (Figure 3.3).  

 

Table 3.3 Inclusion and exclusion criteria for sampling program documents. 

Inclusion Exclusion 

Virtual outputs are open access, publicly available 

online, and are embedded or hosted on the program 

deliverer website. 

Program materials are not open access, available online, 

and are not embedded directly on the program deliverer 

website. 

Virtual outputs are content owned by the delivering 

agency. 

Virtual outputs are content not owned by the delivering 

agency.  

Programs are targeted to farm operators and target 

environmental health in agriculture. 

Programs are not targeted to farm operators and do not 

target environmental health in agriculture. 

Program activities can apply to a dairy operation (e.g., 

farm infrastructure, cropping fields, milk production). 

Program activities do not apply to a dairy operation 

(e.g., targeted to equestrians or apiarists). 

Program activities are available to landowners in the 

countryside with applicability to farmlands. 

Program activities not available nor applicable to rural 

or agricultural farmlands. 

Programs are supported and delivered by public 

agencies and/or agricultural or commodity 

organizations with jurisdiction in the study area. 

Programs are supported and delivered exclusively by the 

private sector, or by another agency outside of the 

aforementioned. 

Program activities are dependent on voluntary 

participation or uptake by the farmer. 

Program activities take on a coordinated or strategic 

approach without direct uptake by the farmer. 

Programs must be delivered or available to farmers in 

four case municipalities. 

Programs are not delivered or available to farmers in the 

four case municipalities. 

Documents meet the quality control criteria posed by 

Scott (1990). 

Documents do not meet quality control criteria posed by 

Scott (1990). 

 

Where cost-share funding was available to agricultural landowners, program details (i.e., funding 

rates, eligibility criteria or requirements, funding sources) were collated to undertake a 

comparative analysis of program resources available (Esser & Vliegenthart, 2017). If websites 

acted as a repository to other websites, these links were collected and noted but not analyzed for 

content unless the links led to another program of relevance.  

 

Data collection of program documents is limited to what was available on the websites when 
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accessed (November 2020 – May 2021). Data collection ceased once theoretical saturation was 

reached (Van den Hoonaard, 2019). Specifically, no new links or materials had emerged, online 

searches turned up no new results under the inclusion criterion, and personal communications with 

program staff confirmed an up-to-date and comprehensive collection of available materials. 

 

3.3.2.3 Ensuring Validity of the Data Collection Process 

While the unobtrusive and non-reactive nature of online documents can yield rich data with 

minimal threats to validity, it is critical to assess document quality during data collection and 

analysis. Program documents were assessed for quality based on four criteria from Scott (1990): 

authenticity (the document is genuine and comes from an unquestionable origin), credibility (i.e., 

the document is free from error and distortion), representativeness (i.e., is the document a typical 

representation, and if not, is the extent of uniqueness determinable?), and meaning (i.e., the 

document is clear and comprehensible). Please see Table 3.4 and Appendix D for a full matrix of 

Scott’s (1990) criteria. It is important to note that while Scott's (1990) criteria have the intended 

application to hard copy documents in either personal or public realms, they have relevance and 

value in assessing online materials today, particularly in the social sciences (Bryman & Bell, 

2019). Contact was made with the designated individual responsible for program delivery or 

outreach at each organization to confirm that all program documents which are available to farmers 

were available online and up to date to ensure an exhaustive and complete collection of data as 

much as possible. 

 

Table 3.4 Summary of quality control criteria to assess quality of online documents (adapted from Scott, 1990). 

Quality Control Criterion Quality Tests 

Authenticity 

Is the document genuine and of unquestionable origin? 

•  Genuineness 

•  Soundness 

•  Authorship  

Credibility  

Is the document undistorted and sincere, free from error and distortion? 

•  Sincerity 

•  Accuracy 

Representativeness  

Is the document selected typical of its kind?  

If not, is the degree of untypicality known? 

•  Survival 

•  Availability  

Meaning 

Is the evidence clear and comprehensible? 

•  Literal understanding 

•  Interpretive understanding 
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3.3.2.4 Data Analysis 

Program materials were collected using NVivo 12 NCapture Browser Extension to capture all 

content displayed on the web pages. Any audio stemming from videos was transcribed verbatim 

using Otter.ai transcription software and was edited for inaccuracies during the data collection and 

review process. Transcripts were then imported into NVivo 12 and attached to their respective 

video file for analysis. The researcher imported all files into NVivo 12 qualitative analysis software 

for file organization and subsequent coding and content analysis procedures (Bryman & Bell, 

2019).  

 

Since program documents do not share consistent formatting across delivery agencies, content 

analysis using an open coding approach was utilized to allow for flexibility in identifying emerging 

themes embedded in the data (i.e., both manifest and latent content; Bryman & Bell, 2019; 

Charmaz, 2006; Vaismoradi et al., 2013). There is wide variability in the formatting of documents, 

specifically that documents could include some textual or audio-visual component or a mixture of 

both.  In addition to the inconsistent format of program documents, the sheer volume of documents 

collected required utilizing three different tools to manage and analyze the data at a reasonable 

scale: manually memo-writing, coding in NVivo 12, and collating files and comparing themes in 

Excel. 

 

Bryman and Bell (2019) note that memos serve as a critical aid to forming themes and ideas and 

organizing the researcher’s thoughts when analyzing datasets. First, as program documents were 

collected using NCapture and then imported into NVivo 12 for viewing and analysis, the researcher 

used manual memo-writing to identify initial observations and apply initial codes to lines or 

portions of text, visuals, and audio in NVivo 12. Memo-writing helped inform and focus the initial 

coding cycle to identify any initial implicit themes (i.e., latent content) in the data. After the initial 

open coding cycle, the researcher undertook a second iterative and more focused approach to 

coding to collate and condense recurring themes and subthemes emerging from the data (Saldaña, 

2011). As themes and subthemes accumulated, the researcher graduated to using memo-writing to 

identify similarities and differences in themes characterizing the programs analyzed. Throughout 

this stage of the coding process, NVivo 12 was utilized to extract quotations to illustrate implicit 



 70 

themes identified in memos and collect and organize manifest content that informed the identified 

explicit themes. 

 

Lastly, the researcher then imported all files, codes, and themes into Microsoft Excel. The 

researcher used Microsoft Excel to create a matrix of all findings derived from the documentary 

analysis for easier comparison of results. The final compilation of all materials and their 

subsequent themes in Excel also served as an inventory of all programs, which may be more 

digestible and accessible for relevant end-users wishing to access this inventory (see Table 4.6). 

In total, the analysis concluded upon achieving theoretical saturation, specifically when no new 

information leading to the development of codes, themes, and subthemes, had been identified in 

the program documents (Van den Hoonaard, 2019).  

 

The final number of documents included in this study is 1062, with the relative number of 

programs collected and analyzed being 110, by a total of 27 organizations. Please see Table 3.5 

for an overview of delivering agencies included in the analysis and Table 4.6 for a complete 

inventory of included programs. 

 

Table 3.5 Profile of delivering agencies included in data collection and analysis. 

Administration Type Delivering Agencies 

Agricultural Non-profits 1. Food and Farm Care Ontario  

2. Ecological Farmers Association of Ontario  

3. Ontario Soil and Crop Improvement Association  

4. Ontario Farmland Trust 

Commodity/Industry Organizations 5. Dairy Farmers of Canada (Dairy Farmers of Ontario) 

Conservation Authorities 

 

6. Ausable-Bayfield Conservation Authority  

7. Credit Valley Conservation 

8. Grand River Conservation Authority   

9. Long Point Region Conservation Authority 

10. Maitland Valley Conservation Authority  

11. Upper Thames River Conservation Authority  

Environmental Non-profit   

  

12. Conservation Ontario 

13. Ducks Unlimited Canada  

14. Forests Ontario  

15. Nature Conservancy of Canada 

16. Ontario Nature 

17. Ontario Phragmites Working Group 

18. Ontario Woodlot Association  
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Federal Ministries  

 

19. Agriculture and Agri-Food Canada 

20. Environment and Climate Change Canada  

21. Fisheries and Oceans Canada 

22. Natural Resources Canada 

Provincial Ministries 23. Ministry of Environment, Conservation and Parks  

24. Ministry of Natural Resources and Forestry 

25. Ministry of Agriculture, Food and Rural Affairs 

Upper-tier Municipalities 26. Oxford County 

27. Wellington County 

 

3.4 Achieving Qualitative Rigor  

Reliability (i.e., the consistency of the research approach across disciplines and researchers) and 

validity (i.e., the accuracy of findings) are components used to assess the quality (or rigor) of 

qualitative research throughout the research process (Creswell & Creswell, 2018; Cypress, 2017). 

This next section will outline various strategies, such as triangulation, detailed descriptions, 

clarification of biases, and dependability of methods employed, to address qualitative rigor to 

increase the integrity of research design and trust in research findings provided.  

 

3.4.1  Triangulation 

Triangulation is defined as “the use of more than one method or source of data so that findings 

may be cross checked” (Bryman & Bell, 2019, p. 409). Triangulation is commonly sought by 

compiling data exploring one phenomenon from qualitative and quantitative sources to seek 

convergence and build confidence amongst the findings (Creswell & Creswell, 2018).  

 

In this study, triangulation was achieved by examining two different data sources to build coherent 

justification for the themes identified: i) surveys of dairy farmers and ii) documentary analysis. 

Quantitatively, the surveys provided a more objective perspective profiling practices, motivations, 

and barriers of dairy farmers engaging in on-farm biodiversity conservation in Ontario. 

Qualitatively, the documentary analysis provided a greater contextualized and in-depth account of 

the state of biodiversity conservation programs in the four case municipalities of Waterloo, 

Wellington, Perth, and Oxford counties. While not a formal method, a thorough review of written 

literature on the topic, including program documents and other tertiary data sources (e.g., news 

articles), contributed to the triangulation of data sources and findings discovered in the research. 

The convergence of these data sources, their conclusions, and literature review contribute to the 
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reliability and validity of the study conducted (Creswell & Creswell, 2018).  

 

3.4.2  Detailed Descriptions  

Detailed (i.e., rich or 'thick') descriptions of the identified findings were provided to elucidate 

detail into the research context for the readers and provide elements of shared experiences within 

the discussion (Baxter & Eyles, 1997; Creswell & Creswell, 2018). Part of this approach included 

providing a detailed background of the case study. This background outlined the history, political, 

socioecological, and economic context of the case study and its embedded components to situate 

the identified findings and determine the degree to which findings may be transferred to other 

contexts (Baxter & Eyles, 1997). Direct quotations from the survey participants and analyzed 

program documents also provide additional nuance and perspective to the identified findings, 

which are supplied throughout chapter four. 

 

3.4.3  Clarification of Biases 

Researcher reflexivity and positionality were stated in section 1.4 to clarify the bias the researcher 

may bring to the study. This self-reflection piece aimed to create space for open discussion and 

honesty on how the researcher’s social position and identity may shape the findings derived 

(Baxter & Eyles, 1997; Creswell & Creswell, 2018; Cypress, 2017). Additionally, memo-writing 

during reflexivity exercises and coding procedures helped organize the researcher's initial 

thoughts, observations, and interpretations (Bryman & Bell, 2019; Corlett & Mavin, 2018; Sultana, 

2007). Doing so helped identify how the researcher made certain conclusions and how such 

processes may have influenced data analysis. 

 

3.4.4  Dependability of Methods Employed 

Chapter three attempted to document the case study and methodological steps as detailed as 

possible to support qualitative reliability. Data collection and analysis procedures, inclusion and 

exclusion criteria, and criteria for assessing the validity of online documents were all procedures 

employed and documented in detail to enhance the reliability of the study and the dependability of 

methods employed. Additional tactics utilized to improve methodological dependability and 

reliability included: using NCapture to precisely capture what was available online at the time of 

document collection; recording of audio and visuals; reviewing and correcting transcripts for 
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errors; memo-writing during analysis to mitigate drifting of codes and; maintaining a detailed 

database available for others to access and follow procedures (if necessary) (Creswell & Creswell, 

2018; Yin, 2018). 

 

3.5 Limitations and Challenges  

Several limitations occurred within this study, namely relating to "ethics of engagement" 

(Pickering & Kara, 2017),  along with data collection and analysis methods. Many challenges were 

posed by the necessary yet unprecedented public health measures undertaken due to the COVID-

19 pandemic. Additionally, community interest in the topic was another challenge, further limiting 

the study. While not a particular limitation, research positionality was another factor that the 

researcher critically reflected upon. 

 

This study faced several challenges that deserve a painting of context:  the initial nationwide 

survey, undertaken with Ducks Unlimited and Dairy Farmers of Canada from July 2019 to March 

2020, was administered mainly at a distance due to varying spatial geographies of partners and 

participants across the country. Surveys were administered online via email (in November 2019). 

In turn, participation was only open to producers who had reliable or consistent access to rural 

broadband internet, and little engagement between researchers and participants occurred aside 

from what information was collected from the survey.  

 

Furthermore, upon finishing the initial study in March 2020, the COVID-19 global pandemic was 

declared by the World Health Organization (WHO, 2020). This unprecedented and evolving crisis 

impacted the ability to conduct in-person research, precisely research that safely followed rapidly 

evolving provincial public health guidelines and face-to-face research management planning from 

the University of Guelph. An extension of the study using Ontario as a case study required 

significant redesigning of the initial research to account for physical distancing requirements and 

participants' and researchers' safety. Decisions were made to cancel any plans for in-person 

research and minimize the amount of primary data which needed to be collected from participants 

who had previously participated or been represented in the initial nationwide study.  

 

In reflecting on the pandemic's ethical challenges, it was decided in consultation with the research 
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advisory committee that any continuing research should avoid further undue hardship or fatigue 

amongst participants. This decision was made recognizing the unprecedented challenges 

impacting dairy farmers nationwide, included losses due to drops in demand, resulting in the 

dumping of fluid milk and warnings to potentially reduce herd sizes (S. Mills, 2020; Sagan, 2020; 

Weersink et al., 2020). In extending the study to use Ontario as a case, it was ethically and 

situationally decided that the research would, instead, continue safely by extrapolating existing 

data from the nationwide survey, collecting further primary data using online means, and utilizing 

secondary data wherever possible. This meant an inability to follow up with any farmers who may 

have previously participated in the survey and authenticating the researchers' interpretation of their 

qualitative contributions. 

 

The above compromises did not come without limitations to "ethics of engagement," an ethic 

located in a commitment to actively engage with others (i.e., participants, active or inactive 

stakeholders, or the public) through representational acts (Hammersley, 2014; Pickering & Kara, 

2017). It was unfeasible to engage with participants and ensure accurate representation of 

producers' voices who earn their livelihoods in the dairy sector, mainly presenting and representing 

their qualitative contributions to this study. As a result, the study's redesign ultimately had to adopt 

an epistemological position and interpretive authority, whereupon collection, the data became 

extracted ‘property’ of the researchers (Josselson, 2012; Markham, 2012; Pickering & Kara, 2017). 

Consequentially, conceptualization and data analysis in representational terms adopted a naturalist 

approach that understands the data as a “faithful representation of a reality” (Carusi, 2008; 

Pickering & Kara, 2017, p. 300). While perhaps standard with quantitative methods, this approach 

may not be appropriate for the qualitative contributions of participants in this study, particularly 

the producers’ shared insights when asked, “what biodiversity is and why it is important” to them. 

The inability to engage with producers throughout the study and further exploring their 

individualized and place-based contexts shaping their experiences and values towards biodiversity 

leaves a potential gap between what the data is and what it should represent. Instead, interpretive 

authority chose to “decode” any text at varying levels of significance, which could be impacted by 

researcher positionality (e.g. socioeconomic status, education, cultural background), rather than 

giving voice to participants through more participatory means (Pickering & Kara, 2017).  
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In turn, it is critical to explicitly identify these interpretive assumptions, be reflexive and reflective 

of researcher positionality, and to recognize a potential gap between participants' subjective and 

authentic truth and what is interpreted and written about in the research (Carusi, 2008; Josselson, 

2012; Pickering & Kara, 2017; Srivastava & Hopwood, 2009). To address challenges of 

representation in this research, the author intends to open space for dialogue between stakeholders 

and members of the represented community when communicating any findings derived from this 

study. Specifically, acknowledging the choices made in how these findings were derived and are 

presented, rather than presenting them as literal 'truths' from participants themselves (Pickering & 

Kara, 2017). 

 

Concerning data collection, there are limitations to the non-probability sampling strategy in this 

survey, which likely impacted the response rate.  Limitations include non-response bias, despite 

using a sampling frame that arguably reached the target population's entirety (Bryman & Bell, 

2019). Specifically, the inability to reach dairy farmers who did not have reliable broadband access 

(OFA, 2021), were not available due to time limitations, or chose not to use technology for cultural 

or spiritual reasons, are all possible factors impacting non-response. Attempts were made to 

minimize this bias by having provincial organizations email reminders to their members, 

encouraging them to participate in the survey. Additional limitations in the survey and the study 

include self-selection bias, whereby the propensity for survey participation is influenced by the 

survey topic (Lavrakas, 2008). This may include farmers who were interested in the topic of 

conservation or were actively undertaking conservation activities may have been more interested 

in participating. Moreover, the topic of biodiversity conservation is often a value-laden one 

(Schröter et al., 2014). Social desirability bias was a factor to be cognizant of in pursuing this 

study, with the potential for participants to respond to the survey in ways that may be perceived to 

be favourable but not genuinely reflective of their personal beliefs (Bryman & Bell, 2019).  

 

Concerning documentary analysis, temporal and accessibility limitations exist. Materials collected 

at the time of data collection might not reflect the materials available at the time of analysis or 

writing, particularly if materials had been edited, updated, or removed and no longer existed on 

the website. Similarly, variability in materials or even the availability of programs were contingent 

on renewal of funding, often on a year-to-year funding basis. This meant some program staff could 
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not confirm whether programs would be available for future uptake and in turn, should be included 

in the research. 
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4 Results, Interpretations, and Discussion 

4.1 Introduction 
 
This chapter presents the results from both provincially distributed survey and documentary 

analysis outlined in chapter three. Results will be presented in two parts: i) survey results and ii) 

documentary analysis results.  Firstly, descriptive statistics and qualitative results from the 

province-wide survey dataset will be presented. These results are summarized to profile and 

characterize Ontario dairy farmers’ agri-environmental practices and their motivations, barriers, 

and opportunities to support biodiversity conservation activities on their farms. Secondly, 

converging and diverging themes identified in documentary analysis to characterize biodiversity 

conservation programs available to dairy farmers in four case municipalities of Oxford, Waterloo, 

Perth, and Wellington will be reviewed and discussed. Several subthemes within the documentary 

analysis, providing greater context, detail, and nuance of the state of programs available to dairy 

farmers in the case context of Ontario. Where possible, quotations, images, and other evidence 

will be presented to illustrate and justify the themes presented. Results from surveys and the 

documentary analysis will be cross-checked with one another and against the literature to assist 

with collective interpretation. 

 

This chapter will not present all findings collected in this study. Instead, those of value and direct 

relevance to the research objectives will be outlined. Collectively, the results presented in this 

chapter aim to inform the following research objectives as outlined in chapter one:   

 

1. To profile and characterize Ontario dairy farmers’ agri-environmental practices and 

motivations to support biodiversity conservation activities on their farms. 

2. To characterize biodiversity conservation programs available to dairy farmers in four case 

municipalities and provide an inventory of said programs. 

 

4.2 Survey Results and Discussion 

The primary data presented in this section is extracted from a larger dataset exploring dairy 

farmers' practices and motivations, barriers, and opportunities in conserving biodiversity on-farm 

nationwide. Specifically, only data from a subsample of participants in Ontario is presented. While 
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strictly limited to those who participated, the following results are used to create a profile of 

Ontario dairy farmers’ agri-environmental practices and motivations, barriers, and opportunities 

to support biodiversity conservation activities on their farms.  

 

4.2.1 Participant and Farm Characteristics  

Descriptive statistics, including calculated means (SD), ranges, and frequencies of participant and 

farm characteristics, were computed to provide an overview of who participated and assist in 

describing the results further discussed later in this chapter.  

 

4.2.1.1 General Profile of Sample  

Of the 128 respondents, there is representation from 30 (out of 30) upper-tier municipalities across 

Ontario. The response rate is 3.8% (N = 3387; OMAFRA, 2019). Respondents from the four 

municipalities included in the documentary analysis (i.e., Waterloo Region and Counties of 

Oxford, Wellington, and Waterloo) made up more than a quarter of the sample (n = 35; 27.2%).  

Participants reported a mean (SD) farm tenure duration of 61.3 (± 43.39) years on the farm 

(meaning the length in years a single family lineage continuously managed the operation and 

farmed parcel). Participants reported a mean (SD) farm size of 467.9 (± 449.95) acres in terms of 

land owned. Participants reported a mean (SD) milk production herd size of 99 (± 87.22) dairy 

cows, slightly larger than the provincial average of 78 cows per farm (OMAFRA, 2021). 

Participants reported a mean (SD) total head herd size of 213 (± 195.57) cows, inclusive of dry 

cows, calves, bulls, and heifers. The demographic characteristics of the farms represented by 

participants are presented in Tables 4.1 and 4.2. 
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Table 4.1 Demographic characteristics of the farms represented by participants (n = 128) in a survey administered 

to Ontario dairy farmers. 

 

4.2.1.2 Representation of Organic or Near-Organic Producers in Survey  

Respondents were asked to describe their dairy farm operation and associated farm practices as 

either “conventional,” “non-conventional,” or “organic” (Table 4.2). Most respondents (78.4%) 

described their farm as “conventional,” meaning using conventional farm practices, such as 

conventional till and no-till practices and regular applications of synthetic inputs like chemical 

pesticides and fertilizer. Respondents who described their farm as being “non-conventional” 

(15.7%) did so under the definition of “intentionally limiting the application of chemical inputs 

and incorporating soil-preserving practices, but being prepared to adopt more conventional 

methods, if necessary, like applying pesticides when certain thresholds of infestations are reached 

in fields.” A smaller proportion of respondents (5.9%) described their farm as being organic (i.e., 

organic or near organic by adhering to production practices outlined by their local organic 

certification body, but not necessarily being certified).  

 

The proportion of respondents in the sample who characterize their dairy farming operation as 

‘organic’ is slightly higher than the number of organic dairy farmers who make up the Ontario 

dairy sector, specifically 2.4% (Canadian Dairy Information Centre, 2019). This higher 

representation of organic dairy farmers in the sample could be attributable to those identifying as 

'organic' but not necessarily certified. It could also signify that there was a greater interest among 

organic producers to participate in the study – perhaps speaking to the principles of organic 

production practices to benefitting biodiversity in agriculture or the shared socio-eco-political 

ideology to reject ecologically-detrimental production practices characteristic of the dominant 

Farm Characteristics n Mean Standard Deviation Minimum Maximum  

Tenure (in Years) 

Farm Size Acreage 

Dairy Herd Size 

Total Herd Size 

Annual Hay Acreage 

Annual Non-Hay Silage Acreage 

Pasture Acreage 

% Feed Purchased Off-Farm 

Untilled Land Acreage 

Woodlot Acreage 

126 

128 

126 

127 

117 

114 

116 

111 

102 

82 

61.3 

467.9 

99.1 

213.5 

127.6 

89.7 

24.1 

17.8 

28.7 

64.3 

43.39 

449.95 

87.22 

195.57 

97.69 

115.24 

50.29 

13.91 

64.96 

116.51 

1 

4 

25 

40 

0 

0 

0 

0 

0 

2 

203 

2600 

620 

1500 

650 

700 

400 

100 

600 

700 
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productivist agricultural system, and instead, adopt organic practices amongst producers 

(Beingessner & Fletcher, 2020; Marr & Howley, 2019).  

 

Table 4.2 Demographic characteristics of the farms represented by participants (n = 128) in a survey administered 

to Ontario dairy farmers. 

 

 

 

 

Farm Characteristics n Proportion (%) 

Farm Type 

Conventional 

Non-Conventional 

Organic 

 

 

80 

16 

6 

 

78.4 

15.7 

5.9 

Barn Design 

Freestall 

Pack barn  

Tiestall 

 

82 

10 

36 

64.1 

7.8 

28.1 

Milking Technology 

Parlour 

Robotic 

Tiestall 

 

48 

43 

36 

37.8 

33.9 

28.3 

Do you pasture your herd? 

Yes 

No 

 

49 

79 

38.3 

61.7 

Pasturage Type 

Cultivated  

Native or natural  

 

30 

16 

65.2 

34.8 

Do you grow cash crops? 

Yes 

No 

 

71 

47 

60.2 

38.8 

Do you have a crop rotation plan? 

Yes 

No  

 

111 

7 

94.1 

5.9 

Do you purchase a portion of your herd’s feed off-farm? 

Yes 

No 

 

102 

9 

91.9 

8.1 

Does your farm include a woodlot? 

Yes 

No 

97 

19 

83.6 

16.4 
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4.2.1.3 Characteristics of On-Farm Feed and Cropping Practices  

This survey inquired into cropping and feed for cattle characteristics. Respondents were asked 

whether they produce cash crops for sale to generate cash profit that supplements or supports the 

dairy operation, separate from crops grown to supply feed for the dairy herd. In terms of cash 

cropping, 60.2% of respondents stated that they do grow cash crops. Respondents were asked if 

they had a crop rotation plan. This formalized production plan takes advantage of crops' differing 

properties and benefits to the ecosystem to contribute to overall yields by planting in planned 

successions. Depending on the rotation, it can benefit both productivity and biodiversity (Smith, 

2015). Most respondents (94.1%) identified having a crop rotation plan; however, this study did 

not inquire into the quality of temporality, spatiality, and heterogeneity of said plans.  

Respondents were asked about their pasturing practices. In terms of pasturage, a smaller proportion 

of respondents pasture their herds (38.3%), with participants reporting a mean (SD) pasture 

acreage of 24.1 (± 50.29) acres. Among those grazing their herds, 65.2% of respondents stated that 

they use cultivated species, which was defined as “planted species that are not native to the area,” 

compared to 34.8% of respondents who use native species, specifically “plants that can be found 

within the local landscape,” as pasture for their dairy herds. 

Subsequently, the survey inquired about respondents’ on-farm feed and cropping production 

practices: participants reported a mean (SD) hay production of 127.6 (± 126.6) acres annually, in 

addition to a mean non-hay silage production (i.e., all types of fermented feeds grown on farm, 

except for hay silage) of 89.7 (± 115.24) acres produced annually to feed dairy cattle on-farm. 

Most respondents (91.9%) purchase a portion, ranging from an estimated 5% to 100% of their 

dairy herd’s feed off-farm annually. Participants reported a mean (SD) proportion of 17.8% (± 

13.91) feed purchased off-farm annually. The practice or reliance of purchasing portions of feed 

off-farm illustrates the potential to extend biodiversity conservation practices or initiatives beyond 

individual farm gates, particularly utilizing purchasing power of producers to encourage or 

cooperate with other producers to grow feed sustainably, build soil health, and provide needed 

habitat for wildlife bird species (McCracken, 2005; McKenzie et al., 2013).  

Most respondents (83.6%) have a woodlot located within their property (or properties). 

Respondents reported a mean (SD) woodlot acreage of 64.27 (± 116.51) acres, ranging between 2 
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acres to 700 acres in size. The presence of woodlots on properties suggests that woodlots may be 

a commonly found asset in the agricultural environment that can be utilized or targeted for 

biodiversity enhancement or conservation initiatives.  

4.2.2 Farmers’ Definitions of Biodiversity  

This next section will review the qualitative findings generated from the survey question, “what is 

‘biodiversity’ and why is it important?” Rather than assert an a priori definition of “biodiversity,” 

which may have imposed unnecessary constraints or biases in the views shared amongst 

participants (Beingessner & Fletcher, 2020), the survey invited respondents to describe, in their 

own words, what biodiversity is and why it is important, before completing the survey questions. 

As reviewed in chapter two, although the CBD (UNCED, 1992) definition of ‘biodiversity’ may 

appear to be unequivocal in scientific and policy development circles, definitions of biodiversity 

are constructed and can be understood in different fashions amongst various stakeholders, 

communities, and individuals (Meinard et al., 2014; Soini & Aakkula, 2007). Arguably the 

principal condition for successful outcomes in agri-environmental policy implementation is the 

consensus and shared language between actors and relevant end-users (Soini & Aakkula, 2007). 

Exploring constructions of biodiversity amongst farmers and the ways biodiversity issues are 

framed and understood within the case context is imperative to account for individual conceptions 

of biodiversity and rectify issues related to biodiversity management backed by public support (A. 

Fischer & Young, 2007).  

 

4.2.2.1 Theme 1: What is Biodiversity and Why is it important? 

This section will review the theme of “what is biodiversity and why is it important” which stemmed 

from the open-ended and qualitative responses provided by respondents in the survey. Exploring 

farmers’ perspectives on what biodiversity is and why they believe it is important assists in meeting 

the study’s two research objectives. Specifically, profiling and characterizing Ontario dairy 

farmers’ agri-environmental practices and motivations to support biodiversity conservation 

activities on their farms, and; characterizing biodiversity conservation programs available to dairy 

farmers in four case municipalities and providing an inventory of said programs. Concerning 

programming, understanding farmers’ perceptions and valuation of biodiversity vis-à-vis the 

characterization of biodiversity conservation programs will generate a more nuanced comparison 
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of whether program marketing or delivery matches farmer perceptions and valuations of 

biodiversity. 

  

4.2.2.1.1 Subtheme 1: Overemphasis on Technocratic Definitions of Biodiversity 

Perhaps unsurprisingly, many farmers shared definitions of biodiversity which aligned closely 

with the CBD (UNCED, 1992) definition of biodiversity, specifically “the variability among living 

organisms from all sources including, inter alia, terrestrial, marine, and other aquatic ecosystems 

and the ecological complexes of which they are part; this includes diversity within species, 

between species and of ecosystems.” Many personal definitions were technical and scientific, with 

respondents referencing “all biological life forms” [R05], “a variety of biology,” [R77], “variation 

of organisms” [R65], “the range and number of species… including a variety of plants, animals, 

insects, bacteria, fungi, etc.” [R50], in each environment “and how they interact with and support 

each other.” [R56]. Those who offered such technical definitions were provided matter-of-factly 

and from a neutral standpoint – with little to no elaboration on whether or why participants viewed 

biodiversity to be necessary. 

 

There are several explanations for the emphasis on offering such technocratic definitions; first 

being that the etymology of the term biodiversity has a relatively simple, factual, and transparent 

meaning – “biological diversity” (Brunet et al., 2018), and that the strength of the term lies in its 

simplicity (Kaennel, 1998). With the emphasis in policy and science globally, it could be that such 

scientific references to the term are just taken up and shared, without much debate, as a standard 

definition within public discourse. This is presuming these definitions are translated to, and 

generally accepted amongst, the public realm. Such acceptance may reflect the dominance of 

scientific epistemology in dominating current environmental discussions and exerting influence 

into socioecological systems, despite the social and cultural constructions of biodiversity and other 

diverse knowledge systems feeding into such constructions (Soini & Aakkula, 2007). Moreover, 

the reliance on utilizing the aspects of the CBD term, in conjunction with a lack of elaboration on 

whether or why biodiversity is important within this sample, could point to a lack of public 

knowledge, awareness and understanding of the nuances of the term and the linkages between 

biodiversity, ecosystem services, and human well-being in general public discourse (Díaz et al., 

2018; Naeem et al., 2016) 
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4.2.2.1.2 Subtheme 2: Abstract and Complex Mental Constructs of Biodiversity 

Irrespective of pre-existing scientific knowledge, respondents opted to provide abstract yet 

complex mental constructs of biodiversity and specific connotations (i.e., mental associations 

related to the concept, idea, and experiences of biodiversity) as their definitions (A. Fischer & 

Young, 2007). While some references to scientific concepts were made, many self-definitions 

offered rich, emotional, and experiential ideas addressing issues of biodiversity indirectly linked 

to the technocratic term. Moreover, while there are opposing opinions, the definitions shared are 

overwhelmingly laden with positive viewpoints, citing biodiversity’s critical role in ecosystems, 

ecosystem services, and conservation – a position that arguably reinforces a normative perspective 

on the matter (Brunet et al., 2018).  

 

Notably, participants mentioned notions of ‘balance,’ ‘harmony,’ or ‘circularity’ in their responses 

with reference to scientific concepts. These definitions suggest that biodiversity, within a scientific 

frame, is a state of equilibrium that is both desirable and achievable: 

 

 “[Biodiversity is] a multitude of flora and fauna, natural and domesticated, existing in balance 

within geographic areas. Balance naturally means no excessive presence or pressure from any 

particular element” [R17].  

 

“Biodiversity is all different organisms that live in an ecosystem… Every single one of them plays 

a role in maintaining a healthy ecosystem. Without one, it could become out of balance and 

problems could arise” [R26].  

 

“Biodiversity of an area creates checks and balances in the ecosystem” [R37]. 

 

“Biodiversity means that there are many species living together in harmony to create a healthy 

ecosystem” [R28].  

 

Some expressed notions of ‘balance,’ ‘harmony,’ and ‘circularity’ but were framed with exclusive 

and specific reference to their farm and desired ecosystem services, such as provisioning services 

like food production or supporting services like habitat. These examples were also framed from 
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the perspective of the farm operator, thus implying that the farmer is responsible for creating such 

conditions and achieving equilibrium: 

 

“Agriculture in whole works in harmony with a balance of essential food production and 

preservation of habitat for all species” [R60].  

 

“We grow a variety of plant species, which in turn attracts a great variety of insects and 

pollinators. As a result, we attract many different bird species, creating a more balanced 

ecosystem” [R51].  

 

“[Biodiversity means] having multiple species of plants or crops and a livestock base to have a 

circle of resources” [R54].  

 

Abstract notions independent of scientific references, such as referring to biodiversity as “variety 

of life on earth. Variety is the spice of life” [R23] or that biodiversity “is the working of the world 

and everything in it” [R47] were shared. Such sentiments reflect more intrinsic and non-

instrumental value. These sentiments imply that biodiversity in and of itself is essential, exclusive 

of human interactions and socioecological complexes of which we are a part  (Brunet et al., 2018; 

Sizemore, 2015). Relative to other abstract definitions, few respondents offered or shared 

viewpoints of intrinsic value. 

 

Overall, these findings reinforce previous findings in the literature where studies have found that 

ecosystem balance is implicitly perceived to be positive amongst other stakeholder groups, 

including the dominance of equilibrium theories in common ecological thinking, educational 

curricula, scientific programming, publications, and conservation practice (Brunet et al., 2018; A. 

Fischer & Young, 2007). Such simplistic notions of equilibrium, however, fail to reflect the 

management of agricultural spaces to achieve desired ES and avoid certain EDS, which may not 

necessarily result in a ‘balance’ or reflect the reality of the socioecological system in which impact 

farmers’ autonomy and the decisions behind their agricultural operations (Emmerson et al., 2016; 

Rotz et al., 2019).  Some respondents more critical of defining biodiversity shared this view, which 

will be discussed in section 4.2.1.1.5. 
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4.2.2.1.3 Subtheme 3: Biodiversity is a Productive and Multi-Level Resource to Agriculture 

Many respondents chose to offer agricultural practices or farm characteristics, often centered on 

feed production, in place of a precise definition. These quotations were also centered around the 

farm or agricultural landscape, despite the question inquiring or framing biodiversity independent 

of agriculture. The centricity of biodiversity to the farm in participants' responses may reflect their 

experiences with biodiversity being situated on the farm, or that survey topic embedded potential 

bias into participants' responses. For examples of such quotations, please see Table 4.3. 

 

Many responses of agricultural practices or farm characteristics were followed by explanations of 

why such practices were necessary, drawing on dichotomies of ecosystem services, illustrating a 

general finding that biodiversity is a productive and multi-level resource, providing reciprocal 

benefits to agricultural and natural systems alike. Moreover, such indications of practices 

illuminate participants' perspectives of land allocation preferences (i.e., land sparing versus land 

sharing) for agri-environmental space, either in theory or in practical implementation on the farm. 

 
Table 4.3 Quotations outlining respondents’ personal definitions of ‘biodiversity’ and why it is important, speaking 

specifically to agricultural practices, ecosystem services, and perspectives on agri-environmental land allocation. 

Respondent  Quote 

R2 “[Biodiversity is] different environmental practices being performed on a farm to ensure the 

sustainability of land and the farm business.” 

R20 “[Biodiversity is] is the different practices used on the farm to enhance the health of the soil and 

animals, resulting in health benefits for humans!” 

R39 “[Biodiversity] is a way of measuring the impact our practices may have on the environment.” 

R13 “Biodiversity to me would be applied as having a small, wooded area for wildlife, and good crop 

rotations of at least three different crops grown in fields on the same parcel of land each year. 

This is important to mitigate disease pressure, improve, crop yields, and with increased weather 

extremes more variety of crops is a tool to spread out risk as I can harvest different crop 

throughout the growing season and apply manure in smaller application rates over the whole 

farm. Smaller fields and good rotation should reduce problems for beneficial species to thrive 

within an area as well (example: pollinators).” 

R14 “[Biodiversity is] to enable cattle to graze as many different species of feed as possible.” 

R55 “Variety like crop rotation helps the ecosystem thrive.” 

R29 “We plant trees and new wind breaks along the fence rows and intercrop with white, red, and 

crimson clovers, and sorghum in our corn crop. Rotate crops, allow hay fields to mature a little 

longer, don’t spray pesticides or herbicides, hand pick or cultivate invasive weeds. … Put up blue 

bird boxes, bat houses, purple martin houses, mason bee and other native bee accommodations. 

We leave some dead trees standing (where it’s safe), brush piles, tall grasses, and untouched wild 



 87 

areas. In the cow pastures, some native plants are mixed with cultivated.” 

R3  “As a huge biodiverse pasture proponent, I know that diverse pasture increases wildlife 

abundance, sequesters carbon (therefore mitigates climate change), reduces – even eliminates – 

fertilizer, topsoil, and manure runoff. Biodiverse pasture also reduces flooding, by increasing 

water intake into the topsoil as opposed to running off. Biodiverse pasture is achieved by diverse 

seeding and holistic management and managed multi-paddock grazing.” 

R38 “Our diversity would be in our different crops and land use. We have our arable land planted 

with many different species of plants. We have reforested some class 5 land with several species 

of tree. We have a hardwood bush that we manage with a professional consultant.”  

R43 “Biodiversity is increasing in the number of plant species grown (i.e., multi-species cover 

cropping, intercropping, and diversifying crop rotations).” 

R50 “A pasture shouldn’t be all one kind of forage. A healthy mixture of grasses, legumes, and herbs 

to support ground cover and protect soil life through all seasons. This provides habitat for 

beneficial creatures great and small.”  

 

The emphasis on agri-environmental practices defined as biodiversity amongst respondents may 

speak to the transfer and translation of research and knowledge to the farm community over recent 

years. Specifically, the scientists, policymakers, and producers agree on a suite of acceptable and 

adoptable practices beneficial for on-farm biodiversity and sustainable production (Sizemore, 

2015). As there is no single specialized indicator of biodiversity on farms, particularly within the 

dairy industry, these implementable BMPs target and benefit biodiversity directly or indirectly. 

BMPs may serve as a proxy for gauging biodiversity without directly measuring the phenomena 

(Rotz et al., 2019; Sizemore, 2015). Although there is little knowledge of the rate of BMP adoption 

across Canada (AAFC, 2016), the researcher interprets that farmers in this sample overwhelmingly 

rely on utilizing BMPs as proxies for biodiversity, both on their farms and in the broader agri-

environment. 

 

Most frequently, stated agricultural BMPs were centered around feed production and habitat 

heterogeneity, including crop production or pasture management, echoing the prominence of feed 

production in livestock industries and their impacts on the environment (Weis, 2017). Certain 

practices include diversifying crop species and rotations, restricting nutrient inputs, and BMPs for 

protecting soil resources (Sizemore, 2015). Sizemore (2015) suggests that adopting sustainable 

practices relevant to feed production in the dairy industry may have the most potential impact on 

biodiversity, both directly for terrestrial biodiversity and indirectly for aquatic biodiversity, more 

so than management of dairy herd densities.  
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BMPs emphasized producers’ integration of habitat heterogeneity and diversification of land use 

(i.e., socioeconomic functions) and land cover (i.e., physical geography) on the farm, including 

planting windbreaks or stream buffers, retiring fragile lands, strategic pasture grazing of cows, 

planting vegetative diversity, and reforesting areas. Benton et al. (2003) note that natural and semi-

natural habitat heterogeneity is linked with enhanced levels of agricultural floral and faunal 

biodiversity at all scales (i.e., among regions and landscapes, between- fields, and within-in fields). 

On-farm heterogeneous landscapes may provide a greater variety of resources needed for a wider 

range of species’ survival (Bélanger & Grenier, 2002; Benton et al., 2003). Sizemore (2015) 

further reviews the benefits natural and semi-natural habitat heterogeneity in farmed landscapes 

has for humans beyond just species’ ecology, such as how vegetative diversity in cows’ diets 

enhances dairy product quality (e.g., cheese).  

 

Combined with the implementation of BMPs, multivariate effects of these agricultural practices 

are connected and interact strongly (Martin et al., 2020). Rather than paying attention to 

agricultural practices alone, management objectives inclusive of enriching landscape 

heterogeneity can be applied to agricultural systems universally. Both consideration and 

implementation of BMPs and habitat heterogeneity may collectively enhance temporal and spatial 

agroecological outcomes to affect biodiversity and agricultural ES (Benton et al., 2003; Martin et 

al., 2020; Sizemore, 2015). The temporal and spatial scales at which these practices are 

implemented are useful indicators to measure desired scalar effects of agricultural biodiversity 

conservation and subsequent courses of action (Duru et al., 2015; Mace et al., 2012). The benefit 

of doing so is in the approach’s simplicity and scalability – farmers may not have to measure or 

account for species richness directly, the practices or project can cater to their individual farm’s 

needs and landscape, ‘broad and shallow’ options which are low-cost and low maintenance (e.g., 

grass field margins) (Benton et al., 2003); and the implementation of BMPs and heterogeneous 

landscapes may be scalable (Duru et al., 2015; Sizemore, 2015). Even though the large-scale 

impact of doing so relies on the cumulative connectivity of heterogenous habitat and landscape-

scale distribution of BMPs, at least impacts at the farm and field scales can be achieved (Benton 

et al., 2003; Duru et al., 2015).  

 

The reliance on communicating what biodiversity is by using agri-environmental practices as 
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proxies suggests that doing so may be a more relevant, contextual, and practical way to translate 

and communicate its relative merits and ways to support its conservation amongst the farm 

community. Legagneux et al. (2018) review the communication challenges of raising media and 

public interest in the critical importance of biodiversity loss and the need for conservation action. 

Tactics to communicate and engage with the public in biodiversity issues to encourage interest and 

action include considering components of emotion and self-engagement (Legagneux et al., 2018; 

Väliverronen & Hellsten, 2002), which could aid in explaining the utility of using BMPs and 

biodiversity synonymously. Examples include using metaphors for biodiversity loss (i.e., “burning 

the library of life” and the loss of genetic resources for seed and plant selection) (Väliverronen, 

1998; Väliverronen & Hellsten, 2002); using emblematic or charismatic icons to understand and 

perceive issues through personal values and experiences (O’Neill & Hulme, 2009) (such as 

monarchs or general pollinator decline) (Freedman & Neuzil, 2018); exchange of dialogue and 

reflexive engagement between “experts and non-experts instead of one-way, top-down 

communication” (Legagneux et al., 2018, p. 5; Nerlich et al., 2010), speaking to the 

implementation of BMPs and dialogue between researchers, policymakers, and farmers 

emphasizing their acceptability; and exposure and reconnection to the natural world to influence 

behaviour – where BMPs may be the medium to do so (Knowler & Bradshaw, 2007; Morrison & 

FitzGibbon, 2014).  

 

Practices applied on the farm operation concurrently used to define ‘biodiversity’ among this 

survey’s respondents resemble land allocation approaches more characteristic of land sharing. 

Quotations (Table 4.3) emphasized the uptake of BMPs and the protection, creation, or restoration 

of the natural environment, all of which are examples which can be implemented within farmlands 

and agricultural areas to achieve environmental objectives and benefits (Marr et al., 2016). Results 

speak to arable land preferences and agri-environmental land allocation practices amongst farmers 

in the sample, despite operating in an agricultural, environmental and land use policy contexts in 

Ontario which arguably favor land sparing approaches when it comes to farm-level interventions 

(Marr et al., 2016).  

 

As Marr et al. (2016) note, however, these environmentally-friendly farming practices rely on the 

environmental-consciousness of farmers or the perception that such land sharing practices benefit 
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increased production and profitability. Quotations illustrate those practices that benefit 

biodiversity do so indirectly, while practices directly benefit or apply to production without 

sacrificing productivity. For instance: “Biodiversity generally means healthy soils to me. Healthy 

soils grow healthy crops and healthy crops lead to healthy, happy, productive cows” [R52]. Such 

BMP practices, such as those beneficial for soil resources, are implemented under the guise that 

biodiversity is a multi-tier and productive resource to production (Baveye et al., 2016; Rotz et al., 

2019). Overall, the notion of using agricultural BMPs as a proxy for biodiversity hints to 

subconscious understanding that biodiversity is the integration and co-existence of agricultural and 

environmental uses in the same space and that farmers are undertaking such “bottom-up” practices 

to define ‘biodiversity’ under this premise (Marr et al., 2016, p. 87; Robinson, 2006b). However, 

examples or expressions of biodiversity contradictory to this theme were found and were more 

characteristic of ‘land sparing.’ For example, “we keep some bush in the less productive areas for 

wildlife” [R4] underlines the priority is placed on productivity rather than conservation, or that 

productivity is not to be sacrificed in implementing conservation measures within the landscape. 

While fewer respondents shared sentiments of land sparing, it is essential not to limit thinking, 

interpretations, and discussion of survey results exclusively in binary terms (Kremen, 2015; Marr 

et al., 2016; Renwick & Schellhorn, 2016).  

 

4.2.2.1.4 Subtheme 4: ‘Biodiversity’ as a Financial Risk Management Tool  

Other concepts and importance of biodiversity were referenced abstractly with centricity to the 

farm operation – specifically with biodiversity as a tool to practically manage or mitigate risk to 

the farm and its production. In this case, biodiversity was implicitly referred to within the scope 

of ecosystem services, specifically providing provisioning services (i.e., agricultural output) and 

regulating services (i.e., agricultural inputs) that directly benefited the farm. Arguments for its 

conservation are laden with economic or productivist motivations, such that biodiversity may act 

as a buffer to protect or mitigate commodity losses (Table 4.4):  
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Table 4.4 Excerpts of quotations from survey respondents, outlining their personal definitions of ‘biodiversity’ and 

why it is important, speaking specifically to practical applications of ‘biodiversity’ as risk management strategies. 

Respondent Quote 

R13 “[Biodiversity] is important to mitigate disease pressure, improve crop yields, and with 

increased weather extremes, more variety is a tool to spread out risk… over the whole farm.” 

R43 “It’s [biodiversity’s] importance is to reduce negative impacts by excessive rainfall or drought 

by spreading risk with more plants growing – reducing the risk of total crop failure.” 

R56 “Without diversity… we are setting ourselves up to be harmed by invasive species and 

disease/pesticide resistance.” 

R50 “Diversity exists in nature, and it spreads out the risk of any one disease or stressor wiping out 

our pasture system.” 

R49 “[Biodiversity] spreads your risk out over several income generating areas of agriculture.” 

R61 “[Biodiversity] lowers the risk of being vulnerable to losses if one of the commodities suffers.” 

R40 “[Biodiversity] is important because when we humans cultivate a space for a particular use, we 

inherently cut down the use of that space for other species, with very few exceptions. Whether 

our use is agriculture, aquaculture, mining and forestry, or residential/industrial/commercial… 

uses, we are replacing natural space with our own preferred uses, and this drastically reduces 

biodiversity, putting other species at risk. Biodiversity is particularly important for farmers 

because while the economics of farming push us to reduce biodiversity, it is easier to maintain a 

higher level of biodiversity on and around farmland than it is with many of the other land use 

practices we humans choose.” 

 

Like using biodiversity as a multi-level resource to agriculture, quotations (Table 4.4) shared by 

respondents speak explicitly to the value of biodiversity in mitigating risk. Risk is commonly 

framed from an economic/financial perspective, reflecting those motivations or values that result 

from a desire to mitigate financial risk, generate income, and protect viability (i.e., reduce risk of 

crop failure and loss of income). Quotes suggest that as a risk management tool, biodiversity 

resources, plant and animal interactions, nutrient flows, and water supplies, are organized, 

appropriated, and managed on a site-, space-, and time- specific scales within a ‘relatively closed-

loop’ socioecological system to achieve such desired effects. Effects include maintaining stability 

in local resources and mitigating any short-term vulnerabilities to achieve economies of scale, 

namely by mitigating risks associated with crop or feed production. Quotations such as 

“[biodiversity] spreads your risk out over several income generating areas of agriculture” [R49] 

and “[biodiversity] lowers the risk of being vulnerable to losses if one of the commodities suffers” 

[R69] provide evidence of some economic and financial motivations amongst farmers to conserve 

biodiversity. The notion of biodiversity’s value in a closed-loop agricultural system contrasts with 

contemporary productivist (i.e., monocultural) agricultural production practices, which may 

characterize agriculture as a ‘through-flow process’, a system with “deep biological and physical 

instabilities, which hinges on its ability to override them with a host of inputs” or ‘biophysical 

overrides’ (Weis, 2017, p. 122). Like a closed-loop system, a ‘through-flow process’ agricultural 
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system also works to maximize profitability by eroding localized biodiversity and externalizing 

environmental costs (Duru et al., 2015; Weis, 2017).  

 

The finding of biodiversity in risk management strategies is interesting because BMPs as a medium 

for biodiversity conservation, as identified in section 4.2.2.1.3, when connected to the literature, 

may speak to environmentally improved farm management practices and evolving knowledge of 

agri-environmental systems in this study. Greiner et al. (2009) argue that BMP implementation 

forms part of a strategy fundamentally tied to “managing risk and improving financial 

performance” whether it is real or perceived (p. 97). While it may be interpreted that adoption of 

BMPs, especially those which may not be extensively studied or widely accepted by the scientific 

or advisory/extension community, may perceivably increase risks to production (Duru et al., 2015; 

Greiner et al., 2009; Knowler & Bradshaw, 2007), the emphasis on identifying BMPs in place of 

a definition for biodiversity are indicative of the former argument. Findings from this study suggest 

that farmers are looking to manage perceived risk and improve financial performance and may be 

using or interpreting biodiversity as a tool to do so.   

 

4.2.2.1.5 Subtheme 5: Lack of Knowledge and Critical Commentary  

A handful of respondents did not provide definitions of biodiversity or personal statements of 

biodiversity’s value and instead provided comments which the researcher categorized into three 

groups: i) lack of knowledge and ii) critical commentary.  

 
Some respondents expressed their lack of knowledge of biodiversity and its importance, stating: 

“don’t know,” [R16, R35], “not sure” [R59, R66], or “never heard of biodiversity and the online 

definition didn’t help me either” [R22]. Similarly, others opted to define biodiversity by what they 

perceive it is not, including biodiversity being “the opposite of monoculture,” [R38], or that 

biodiversity is “less monoculture, herbicides, and mineral fertilizers” [R86].  

 

The above findings evidencing unawareness of the term may suggest that biodiversity is not a 

concept frequently encountered in everyday circumstances, nor is it an accessible term for all upon 

individual inquiry. This inaccessibility may be influenced by its epistemological roots and 

technical application in scientific contexts (A. Fischer & Young, 2007; Soini & Aakkula, 2007).  
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The normative and positive connotations in wording ‘biodiversity’ within the question is 

interpreted to have elicited a defensive reaction amongst a few. Some used the question as an 

opportunity to share critical commentary rather than a definition. In these instances, respondents 

offered criticisms over producer-consumer dynamics (e.g., consumer dollar voting for sustainably 

produced goods) and external factors (e.g., industry standards and economics) impacting farmers’ 

ability, capacity, or autonomy within the broader agricultural industry to willingly implement pro-

conservation practices within their operation. For example, one respondent expressed frustration 

over biodiversity conservation specific to agricultural areas. It is interpreted that such strategic 

action results from an industry-wide push to build consumer confidence, with the onus on farmers 

to do so and at the expense of agricultural livelihoods. For example, “the economics of 

[biodiversity conservation] is poor unless outside sources of income (i.e., subsidies) are available. 

[Biodiversity] is important only for reasons that satisfy the consumer, as 93% of land is not 

agriculture and what percentage is developed does not have any biodiversity” [R46]. While others 

shared their pride in using biodiversity to produce a more sustainable product, they also expressed 

frustrations over the notion to conserve biodiversity for the interest of consumers: “[Biodiversity 

is important to] being able to change and adapt to the changing marketplace and consumer 

demand. Although this is difficult and frustrating, it is important to help our general public and 

consumers understand what we do, why we do it, and that we do… provide a quality, healthy 

product for Canada” [R44]. Dispositions with framing biodiversity-friendly farming practices for 

the sake of consumer approval also highlighted a sense of disenfranchisement, unfair expectations, 

and a projection of responsibility unto farmers as land managers: “At the end of the day it is our 

land. We paid for it and pay the taxes. We shouldn’t worry about what others think we should do 

with it” [R52].  

 

One respondent explicitly spoke to the vital role farmers play in managing natural resources but 

expressed irritation over the growing blame placed upon farmers regarding environmental issues. 

The respondent specified that behaviours might not align with values due to external forces, such 

as economic forces, in the broader food system at play: “Over the generations this farm has been 

stewards of the land and ‘eco-friendly’ since before the words were even invented. We consciously 

do what we can within the parameters that we have – including management and financial” [R60]. 
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Others were dismissive of answering the question directly and instead opted to state why they do 

not conserve biodiversity on their farms, despite not being asked whether they do or do not. The 

researcher interprets from these responses that while attitudes may be pro-conservation, mobilized 

action to preserve biodiversity on their farms is not feasible: “The economics of farming push us 

to reduce biodiversity, [yet] it is easier to maintain a higher level of biodiversity on and around 

farmland than it is with many of the other land use practices we humans choose” [R44]. A lack of 

resources available to the farmer to implement such practices, such as time, finances, and land, 

further exemplified the gap between pro-conservation values and behaviour: “Lots of farmers can’t 

make enough money to have a good income” [R57], “no free time to work outside the farm” [R82], 

“we need the income to finance a new barn” [R71], and “we do not do a lot of biodiversity because 

the rent and purchase of land is profitable for us” [R81]. These remarks suggest a perceivable 

trade-off between biodiversity conservation and agricultural profitability that survey respondents 

are navigating in adopting strategies mutually beneficial biodiversity and production. These 

responses also evidence the linkages between political-economic trends to stewardship and 

agroecological health. Finance, tenure security, and viability have implications for farmers’ 

interest and ‘investability’ in agri-environmental health (Rotz et al., 2019).  

 

During the time of this study, the current context of industrialization, neoliberalism, and 

financialization within farmland relations and agricultural industries, resulting in a ‘cost-price 

squeeze’ for farmers, has farmers maximizing economies of scale through productivist practices 

to remain viable – this is a pernicious yet necessary strategy for farmers’ economic survival, often 

occurring at the expense of biodiverse farming systems (AAFC, 2016; Rotz et al., 2019). Within 

the literature, economic and financial motives such as agricultural productivity and efficiency 

influence producers’ decisions to partake in environmental and conservation behaviour, even if 

their values are pro-conservation (Greiner, 2015; Smithers & Furman, 2003), perhaps due to the 

conditions for survival in productivist agricultural economies (Rotz et al., 2019). Behavioural 

adoption of conservation practices increases if producers have sufficient income to implement such 

practices or purchase the necessary technology, which may otherwise be too expensive to adopt or 

purchase (Dring et al., 2016; Lynne et al., 1988).  

 

At the time of data collection and writing, Dairy Farmers of Canada is running a public image 
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campaign to allay the worries of consumers over milk production’s negative environmental impact 

as well as to convince the public that dairy farming “enhances environmental sustainability” 

(Slater, 2021, p. 24). Part of this campaign contains an industry-led mandatory program, proAction, 

whereby dairy farmers must take corrective actions related (but not limited) to improve milk 

quality, animal welfare, biosecurity, and the environment on their farms (DFC, 2021). The 

campaign is an attempt to improve corporate social responsibility (CSR), defined as “the necessity 

and duty of an entity to behave responsibly, ethically, and sustainably and to be transparently 

accountable to its stakeholders” (Panayiotou et al., 2009, p. 130). McWilliam & Balzarova (2017) 

note that dairy companies are motivated to develop policies addressing environmental concerns 

when milk supply, reputations, customer confidence, and self-regulation are at risk. In improving 

CSR, these efforts and obligations intend to minimize harm and maximize the beneficial impacts 

of the dairy industry on society and ecosystems (Agudelo et al., 2019). With proAction, producers 

must independently take and report measures to reduce their environmental impact, support 

environmental health, and ensure sustainable management of natural resources (DFC, 2021). 

Farmers must comply with the requirements of proAction to provide transparency, improvement, 

and validated proof of responsible practices to consumers or risk facing punitive measures, such 

as refusal to pick up milk (Ritter et al., 2020). Dairy Farmers of Canada specify the program intends 

to ensure “consumers can confidently enjoy the dairy products they love for generations to come” 

(DFC, 2021). The program is premised on a mismatch between standard agricultural management 

practices and societal values, thus jeopardizing producers’ “social license to farm” (McWilliam & 

Balzarova, 2017; Ritter et al., 2020, p. 10273).  

 

Farmers may be frustrated over not having ownership of the dominant narrative and the subsequent 

contextualization of recent events related to anthropogenic ecological damage (Brunet et al., 2018; 

Ritter et al., 2020) – specifically, the blame and onus that is put on agricultural producers to prevent 

and mitigate environmental damage. The critical commentary and defensiveness over discussions 

of biodiversity relate to the notion that conservation behaviour is practiced to maintain the “social 

license to farm” (Ritter et al., 2020, p. 10273). The idea of a “social license to farm” is exacerbated 

by industry leaders framing the conversation related to the agri-environment around improving 

consumer perception and support as the principal issue at hand (despite consumers arguably being 

complicit in the food system responsible for such ecological impacts) (McWilliam & Balzarova, 
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2017). In their research with western Canadian dairy farmers, Ritter et al. (2020) found that 

producers felt increasing pressure from both industry and government to meet increasing demands 

consistently, despite many already ‘acting in good faith’ and meeting minimum industry standards 

independent of such pressure and additional requirements. Despite such pressure and voluntary 

action, however, research suggests that regulations implemented through policy, such as 

proAction, are necessary to facilitate widespread industry change as voluntary efforts and other 

incentives (e.g., peer pressure) can otherwise be ineffectual amongst individual farmers (Dring et 

al., 2016; Ritter et al., 2020). Regardless of public influence on the dairy industry, the regulatory 

policy implemented to change dairy production practices should reflect farmers’ values and norms 

(T. J. G. M. Lam et al., 2017; Ritter et al., 2020). While these compliance measures may reduce 

motivations for environmental action beyond existing regulatory requirements, such measures at 

least generate and communicate clear standards of behaviour reflective of baseline values and 

norms, reinforcing reasons to adopt certain practices (Dring et al., 2016; Frey & Stutzer, 2006).  

 

4.2.3 On-Farm Biodiversity Conservation Initiatives  

This next section will continue outlining quantitative results from the survey.  

 

4.2.3.1 Completed On-Farm Biodiversity Conservation Plans and Stewardship Agreements 

Respondents were asked if they have a biodiversity plan completed on their farm, which was 

defined as “a formal plan that inventories biological diversity, assesses the status of species found 

on the farm, sets restoration targets, and develops a budget and/or plan for engaging in 

conservation practices.” This definition is broad enough to capture certain action plans in the 

province-wide EFP (Kaennel, 1998), in addition to others that may be available, such as 

biodiversity enhancement plans from the Species at Risk Farm Incentive Program (see OSCIA, 

2021b). Only 7.1% of respondents identified having a biodiversity plan completed (see Figure 

4.1). This finding amongst our sample is lower compared to the reported 46% of registered farm 

businesses with EFPs in Ontario as of 2016 survey (Smith et al., 2020, p. 3) or the even-higher 

estimated rate of 70% of farms in Ontario, based on non-survey data (Morrison & FitzGibbon, 

2014, p. 389; Smith et al., 2020, p. 2).  It is important to recognize that amongst dairy farmers 

specifically, this number may be reported higher in 2021 than compared to the time the data was 

collected in 2019, given that as of September 2021, the requirements of the proAction Environment 
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module and corrective action implementation plan has come into effect and is mandatory for all 

members of Dairy Farmers of Canada (DFC, 2021).  

 

Moreover, this finding may reflect a relatively limited level of financial or technical support 

accessed by farmers within the sample to implement biodiversity conservation initiatives on-farm 

(if any). This is because a third-party reviewed EFP is required to apply for many environmental 

support programs at the national, provincial, and regional levels, such as water quality programs 

administered by conservation authorities (OMAFRA, 2021a; Smith, 2015). Even if not accessing 

financial or technical support available to implement such conservation initiatives, this number in 

the sample may reflect a baseline understanding or level of awareness amongst farmers as to the 

potential adverse environmental effects of agricultural practices and the precautionary measures 

and BMPs necessary to mitigate these effects (Smith et al., 2020).  

 

Respondents were asked whether they had signed a conservation or stewardship agreement (e.g., 

easement or tax incentive program) with a conservation organization (Figure 4.1). For purposes of 

this study, conservation and/or stewardship agreement and conservation easement were defined as 

“formal plans underwritten and funded by various ministries and managed by an organization such 

as Ducks Unlimited Canada, Nature Conservancy Canada, or agri-environmental stewardship 

groups that reserve specified areas for natural conservation.” This is similar but different from a 

biodiversity plan. While both tools may contain components of risk assessment, educational 

learning, and corrective actions or implementation items with the involvement of a third party, 

tools for conservation or stewardship agreement often contains legal provisions to offer private 

landowners incentives, such as legislated tax incentives, exceptions, and rebates, to create and 

protect natural habitats with added measures to ensure accountability (Muldoon et al., 2015). A 

small proportion of respondents (8.7%) have signed a conservation or stewardship agreement or 

conservation easement for their farm.  



 98 

 

4.2.3.2 Profile of On-Farm Biodiversity Conservation Behaviour  

This next section will review quantitative findings from the survey, specifically that respondents 

were asked to “select all” practices they undertake on the farm to conserve biodiversity. On-farm 

practices supportive of biodiversity conservation ranged from 0 to 27 individual efforts, and a land 

management composite index was created based on these 27 variables to provide an indicator of 

the level of pro-biodiversity conservation behaviour practiced amongst the sample (with a value 

closer to 27 indicating a greater uptake of practices supportive of biodiversity). Respondents 

reported a mean (SD) index of 7.15 (± 4.06) biodiversity conservation practices undertaken on the 

farm, ranging from reported indices of a minimum 1.00 to a maximum 20.00 practices reported by 

participants (Table 4.5). On average, based on self-reported behaviours, respondents only 

performed 26.48% of all 27 potential biodiversity conservation practices on their farms (Table 

4.5). 

Figure 4.1 Clustered bar chart illustrating proportion of respondents with biodiversity plans (n =113) or signed 

conservation or stewardship agreements (n =115) completed for their farm operation. 
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The frequencies for each practice were calculated and ranked from the most applied to the least 

commonly used practices (Figure 4.2). The ten most common biodiversity enhancing practices 

applied on-farm as identified by our respondents were those which are agriculturally productive, 

including diversified crop rotations (87.6%), cover cropping (59%), minimum or no-till cultivation 

(58.1%), planting of winter wheat (47.6%), undersowing (43.8%), planting of spring grains 

(38.1%), selective tree harvesting (36.2%), mixed farming (i.e., raising crops and animals on the 

same farm and taking advantage of the properties of both to enhance overall farm sustainability; 

31.4%); reduced or no use of chemical pesticides (27.6%), and naturalization of riparian areas 

(27.6%). These adopted BMPs are consistent with those identified by Lamba et al. (2009). These 

most frequently undertaken practices are those which are productive (i.e., either through 

provisioning ecosystem services which economic output, such as commodity crops, or supporting 

or regulating services, such as the building of soil health or mitigating soil erosion to sustain 

agricultural production), benefitting farmers in terms of farm productivity and biodiversity 

simultaneously. The economic output of such biodiversity-supporting practices suggests there may 

be a financial incentive for adopting these practices in the first place (e.g., sale of ecosystem goods 

contributing to farm productivity or profitability). An example includes cover cropping, whereby 

the output provides emergency forage, improves soil structure and fertility, and provides habitat 

for beneficial insects to reduce pest populations, all of which provide a direct economic benefit to 

the farm and concurrently support biodiversity (OMAFRA, 2016).  
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Figure 4.2 Bar chart illustrating a numerical ranking of most frequently applied land management practices 

supportive of biodiversity on-farm as identified by survey respondents (n = 105). 

 

These most frequently undertaken practices contrast with the five least common efforts practiced 

among the survey sample, which are beneficial for biodiversity but are less productive from an 

agricultural standpoint, including (in descending order) strip-tilling (6.7%), fragile land retirement 

6.7(%), wetland restoration (1%), strip planting (0%), and removal of tile drains (i.e., destroying 

or plugging drainage tiles; 0%). These least-undertaken practices may require a significant capital 

investment (or divestment), such as the need to retain technical expertise and purchase necessary 

equipment to strip-till or strip-plant, restore wetlands, or even destroy or plug controlled tile drains 

(often requiring significant financial investments to install tile drainage in the first place) (Dring 

et al., 2016). Within this sample, participants appear to be engaging with those practices which 

may have a more direct economic benefit or practice which may more easily be integrated into the 
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existing farm operation. It is important to recognize that these counts of practices reflect only the 

farm system's state and not necessarily the farmer's environmental pledge. 

4.2.4 Farmer Motivations, Barriers, and Opportunities for On-Farm Biodiversity 

Conservation  

This survey asked participants to identify their motivations for and barriers to engaging in (general) 

activities beneficial for agricultural biodiversity conservation. Using descriptive statistics, the 

results show which motivations and barriers were most identified among respondents (see Figures 

4.3 and 4.4 below). The section concludes with results identified and discussion on opportunities 

for biodiversity conservation. 

 

4.2.4.1 Motivations for On-Farm Biodiversity Conservation  

Values supportive of biodiversity conservation ranged from 0 to 13 motivations, and a value-based 

composite index was created based on these 13 variables to provide an indicator of the level of 

pro-biodiversity conservation values observed amongst the sample (with a value closer to 13.00 

indicating greater orientation towards pro-conservation values). Among the sample, respondents 

reported a mean (SD) index of 6.60 (± 3.45) biodiversity conservation practices undertaken on the 

farm, ranging from reported indices of a minimum 0.00 to maximum 13.00 motivations as reported 

by participants (Table 4.5). On average, based on self-reported values, respondents identified 

50.78% of all 13 potential reasons to conserve biodiversity on their farms (Table 4.5). The 

successful uptake of biodiversity conservation practices, extending to voluntary participation in 

conservation programs, are the attitudes and level of acceptance of farmers towards them (Nebel 

et al., 2017). While this composite index is only a measure of pro-conservation attitudes as a latent 

construct, this average relative to the mean score (26.48%) for the land management composite 

index reported in section 4.2.2.2 illustrates a disconnect between farmers’ environmental values 

and actual behaviour. 

 

Goodale, Yoshida, et al. (2015) and Nebel et al. (2017) also note disconnects in farmer/landowner 

environmental values and actual behaviour. The expression of environmental values is not 

predictive of pro-environmental actions (Marr & Howley, 2019). Within this study, farmers 

illustrate concern or value of the environment and biodiversity resources relative to their actions. 

This finding suggests other external (e.g., institutional, economic, cultural) or internal (e.g., 
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awareness, education) factors may affect the mobilization of these values into actions on the farm, 

as noted by others (see Brick et al., 2016; D’souza et al., 1993; Nebel et al., 2017). 

 

Table 4.5 Matrix of composite indices calculated for pro-biodiversity conservation land management practices versus 

pro-biodiversity conservation values amongst survey sample. 

 

The frequency of motivations to orient conservation behaviour is outlined in Figure 4.3. The most 

referenced basis for supporting biodiversity is that biodiversity “supports local wildlife” (77.9%), 

followed by biodiversity “improves local environmental health” (72.4%) and “contributes to the 

long-term sustainability of my farm” (69.8%).  

 

These statements, which respondents most frequently agreed with, reflect a plurality of views also 

identified in the literature. These include eco-centric (i.e., focus on wildlife and environmental 

health) and anthropocentric (e.g., sustainability of my farm) statements that prioritize the forward-

thinking ecological value and preservation of biodiversity, while also being more intrinsic (Berry 

et al., 2018; Ingram et al., 2013).  

 

With respect to “biodiversity contributes to the long-term sustainability of my farm” (69.8%), 

“biodiversity makes ecosystems stronger by absorbing smaller negative changes, (63.8%), 

“biodiversity increases crop health,” (58%), and “biodiversity is essential if I am to pass my farm 

on to the next generation,” (53%), these findings also speak to a general recognition amongst the 

sample that agriculture and biodiversity are fundamentally connected to the land, and the health 

and resilience capacity of that land is what connects and benefits both agricultural systems and 

biodiversity’s ability to contribute to sustainable, viable, and productive agriculture. 

 

As reflected in the literature, these findings reiterate the idea that biodiversity is a multi-level 

resource to agriculture both a giver and a receiver of ecosystem services and should be protected 

because of this (Duru et al., 2015; Sizemore, 2015). These motivations arguably are oriented 

towards forward-looking perspectives. They may reflect the personal ambitions of farmers to 
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sustain long-term continuity of agricultural systems and their family farms, prioritizing the critical 

role biodiversity has in achieving these aspirations, even if only symbolic (Goodale, Parsons, et 

al., 2015; Ingram et al., 2013). 

 

Personal benefits to farmer health and mental well-being reflect an anthropocentric and cultural 

ecosystem service value were shared amongst respondents: “biodiversity is beneficial to my health 

and mental well-being,” (58%), was ranked 6th out of 13 motivations, secondary to eco-centric 

values and leading values which prioritize agricultural productivity.  

 

These personal benefits to farmer health and mental well-being as motivations may be explained 

by many different value orientations, such as amenity values (e.g., enjoyment in seeing 

biodiversity) or extrinsic sociocultural influences such as identity, spiritual connections, sense of 

responsibility, or social embeddedness (e.g., knowing they created the conditions for biodiversity 

to thrive in the agricultural landscape) (Goodale, Parsons, et al., 2015; Marr & Howley, 2019). 

 

When asked whether they agreed or disagreed with the statement, “biodiversity contributes to 

climate change mitigation and adaptation,” most respondents (50.5%) were “not sure.” Similarly, 

respondents were asked whether biodiversity played a role in addressing larger social issues, with 

specific reference to climate change as an example; 41% of respondents were “not sure.” This 

uncertainty may be explained by discrepancies in reporting climate change and biodiversity issues 

in the media to the public.  

 

According to Brunet et al. (2018), Legagneux et al. (2018), and Zaccai & Adams (2012), a 

communication gap exists whereby the knowledge on the science, challenges, and societal 

implications with biodiversity loss and climate change are not translated or accessible to the public 

realm, impacting societal perception, understanding, and acceptance of biodiversity and climate 

change issues, and the connections between them. For example, Legagneux et al. (2018, p. 3) 

found that climate change and biodiversity events in the news were often reported separately, with 

climate change media coverage being upwards of eight times greater than that for biodiversity 

media coverage, often relating climate change to specific events (i.e., droughts or extreme 

weather). 
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This contrasts with biodiversity issues, where few indications of events tied to biodiversity issues 

were made, and impacts are perceived to be limited to local-scale effects (e.g., loss of a natural 

feature such as extirpation of a species) and non-perceived as threatening to ecosystem services 

(Legagneux et al., 2018). Moreover, implications for biodiversity loss or conservation are 

perceived to be less translatable in economic terms (e.g., costs to human health) and are less 

engaged by major economic sectors (Brunet et al., 2018; Legagneux et al., 2018; Zaccai & Adams, 

2012). These perceptions persist despite biodiversity loss being linked to disruptions in ecosystem 

services with significant economic implications for agricultural industries (Brunet et al., 2018; 

Mace et al., 2012; Zaccai & Adams, 2012). 

Public perception, education, and acceptance of environmental issues are vital for political action 

as political policy- and decision-making is closely linked with public perception of such challenges 

– the ways media popularize climate change and biodiversity issues orients said public perception 

and acceptance of issues amongst diverse stakeholder groups, including that of the agricultural 

community (Legagneux et al., 2018). As a result, it is recommended that communication tools 

developed to frame biodiversity and climate change issues and solutions should be integrated. This 

strategy would foster a comprehensive understanding of their interconnections and significance of 

both issues and their implications for human well-being and ecosystem service provision in 

agricultural areas. 



 105 

Figure 4.3 Stacked bar chart illustrating proportion of respondents who agree, disagree, or are unsure with the outlined statements as their primary values to 

conserve biodiversity (n =106). 
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4.2.4.2 Barriers to On-Farm Biodiversity Conservation  

The most cited barrier (Figure 4.4) to undertaking biodiversity conservation practices as part of 

the farm operation are concerns over interference with production, with 40.4% of respondents 

agreeing that “biodiversity is admirable but interferes with the ease of cropping.” Perceived losses 

to yields were the second most selected barrier to undertaking biodiversity conservation practices 

on-farm amongst respondents, with 39.4% stating “yes,” and “37.4%” stating “maybe.” The 

majority of respondents were “not sure” (39%) or disagreed (35%) with the statement, 

“biodiversity is expensive and does not provide a return on investment.” These results suggest that 

financial considerations are not the sole factor negatively influencing farmers’ motivations to 

undertake pro-conservation behaviour. Concerns more tied to perceived negative impacts to yields 

or the ability to navigate crop production may also affect. 

These outlined barriers highlight EDS, or the adverse impacts of ecosystem functions, processes, 

and attributes, on human well-being within socioecological systems (Blanco et al., 2019; 

Shackleton et al., 2016), as identified by respondents within the sample. The relevance of EDS to 

agriculture are typically referred to as the services that “decrease productivity or increase 

productivity costs” (Zhang et al., 2007, p. 253). Although, it is noted that previous research 

exploring barriers to farmers in conserving biodiversity on-farm has focused mainly on exogenous 

factors, such as land tenure status or commodity prices, and that EDS-focused barriers are poorly 

investigated within current literature (Blanco et al., 2019; Rotz et al., 2019). Perceptions that 

conservation practices (i.e., relying on natural insect predator populations) may result in lower 

yields or productivity (favouring synthetic inputs to manage risk in production and achieve high 

yields amongst farmers), or that projects such as habitat restoration may risk crop damage or 

biosecurity (by way of introducing ‘nuisance nature’ onto the farm) are only some of the examples 

of EDS posing as barriers to agricultural biodiversity conservation previously reported in the 

literature (Duru et al., 2015; Goodale, Parsons, et al., 2015; Herd-Hoare & Shackleton, 2020; 

McWilliam & Balzarova, 2017; Zhang et al., 2007). Similarly, Dring et al. (2016) review that 

perceived relative advantage, compatibility with existing farm operations, the complexity of 

practices or technology, need for new skill development, and demonstrable observational effects 

are all additional factors influencing the adoption of on-farm conservation practices beyond initial 

thresholds of financial motivators. 
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Whether they are real or perceived, these EDS are likely to influence ‘real-world’ socioecological 

systems and may undermine biodiversity conservation efforts in agricultural systems. This is 

particularly as different stakeholders value ES and EDS uniquely and experience diverse placed-

based effects and ecological interactions (Blanco et al., 2019; Zhang et al., 2007). Even so, 

stakeholders may be more influenced by EDS than ES in navigating trade-offs to conserve 

biodiversity on-farm (Blanco et al., 2019). Fischer et al. (2013) note that many monitoring 

components of biodiversity-friendly farming practices and programs are overly simplistic, 

focusing on positive outcomes (ES) and ignoring the EDS prohibiting such practices' 

implementation. Thus, within the scope of designing policy and programs to encourage voluntary 

behavioural uptake of biodiversity conservation practices amongst farmers, it is important to 

consider the influence EDS may have on individuals’ behaviour and should not be considered in 

isolation of ES (Blanco et al., 2019; Shackleton et al., 2016). Moreover, such design of policy and 

programs should be interdisciplinary in perspective to operationalize the social, economic, 

political, cultural, and ecological values of EDS and ES are reflected appropriately for the relevant 

end-user (Meinard et al., 2014; Zhang et al., 2007).  
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Figure 4.4 Stacked bar chart illustrating proportion of respondents who agree, disagree, or are unsure with 

the outlined statements as barriers to conserve biodiversity: biodiversity is admirable but interferes with the 

ease of cropping (n = 99), potential loss of yield (n = 99), and biodiversity is expensive and does not provide 

return on investment (n = 100). 
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4.2.4.3 Opportunities for On-Farm Biodiversity Conservation 

This survey inquired into potential opportunities or resources to encourage biodiversity 

conservation in agricultural areas (Figure 4.5).  In recognizing that natural systems and impacts of 

agricultural production extend beyond individually parcelled-off farm boundaries, respondents 

indicated whether maintaining a healthy ecosystem beyond their farm boundaries was an important 

goal: half (50%) of respondents agreed, relative to 36% who said “maybe.”  Respondents indicated 

whether they would be willing to “join other local farmers in larger biodiversity conservation 

projects, like developing wildlife corridors along the length of a river or stream” (Figure 4.5). Over 

half of respondents selected either “yes,” (36.6%) or “maybe” (44.6%).  These results indicate an 

interest and recognition amongst farmers to mitigate adverse ecological impacts and/or restore the 

natural environment beyond the farm gate. Collaboration between or leveraging environmental 

assets amongst farms may provide an opportunity to do so. While there would need to be many 

considerations, this points to a unique opportunity to support collaborative or shared projects 

extending beyond (or connecting) individual farms, where potential implementation of such 

projects is being discussed within the European Union (European Union, 2017; Kleijn et al., 2006; 

McKenzie et al., 2013). 

Respondents were asked whether they would engage in biodiversity conservation practices if they 

received financial support (Figure 4.5). Most respondents said “yes,” (52%) or “maybe” (43.1%). 

This finding is consistent with research from Lamba et al. (2009) and Lokhorst et al. (2010). They 

identified that financial incentives and subsidies to support on-farm conservation practices would 

persuade farmers, including Ontario farmers, to adopt such practices or participate in conservation 

programs. The survey finding suggests there is an intrinsic financial motivation amongst farmers 

to engage in conservation practices but illustrates that other considerations, such as impacts to 

current production practices and yields (as discussed previously in section 4.2.3.2), may also be 

important factors for farmers to navigate in their decision-making. Although, threshold financial 

benefits within an environmental context may be necessary to initiate such voluntary or widespread 

adoption of practices (Dring et al., 2016). 
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4.3 Documentary Analysis Results and Discussion 

Results from the documentary analysis will be presented and discussed in two portions. First, a 

matrix collectively identifying all programs and resources, the number of documents collected, 

and the delivering agencies will be presented. The six categories which programs can be 

characterized by which emerged in the content analysis will be discussed. Following the outlay 

and discussion of results related to the six themes or categories characterizing programs, a number 

of themes that emerged from the documentary analysis will be outlined and discussed, including 

key agencies in delivering programs; omissions and implied meaning of ‘biodiversity’ in program 
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Figure 4.5 Stacked bar chart illustrating proportion of respondents who agree, disagree, or are unsure with the 

opportunities to conserve biodiversity in agricultural areas: maintaining a healthy ecosystem beyond farm boundaries 

is an important goal (n = 103), joining other local farmers in larger biodiversity conservation project (n = 101), and 

engaging in biodiversity conservation initiatives if financial support was received (n = 102).  
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materials, piecemeal and bottom-up approaches to program delivery relying on cumulative impact, 

and; program sustainability relative to municipal capacity.  

 

4.3.1 Matrix Overview of Programs Identified  

An overview of the agencies, programs and number of documents included in the analysis are 

presented in Table 4.6. In total, 27 agencies, 110 programs and resources, and 1062 whole program 

documents and resources (exclusive of the number of pages) were included in the analysis (n = 

1062), presenting the basis for results and discussion. 

 

4.3.1.1 Characterization of Agri-Environmental Programs  

Qualitative content analysis of program documents yielded a subtheme of ‘program type’ with six 

different categories that characterize types of agri-environmental programs: corrective action 

plans, financial incentives, land management agreements and markets, peer learning, resource 

repository, and technical assistance and services (Table 4.6).  

 

Each section of results related to themes emerging from content analysis breaks down and reviews 

characteristics, apparent advantages and disadvantages of each category of program type, as well 

as a discussion of the literature in agri-environmental programming, along with trends identified 

in the current program landscape case context. Please note that while these categories will be 

spoken of exclusively of one another, programs can be characterized by multiple types, as seen 

with most programs listed in Table 4.6 (e.g., while financial incentives may also be characterized 

as land management agreements or technical assistance and services, they will only be discussed 

exclusively as financial incentives). 

 

A visual representation of this characterization as it relates to the case context is presented in Figure 

4.6. This visual representation shows the six broad categories of program types, activities, and 

relationships, as some programs can be related to or characterized by multiple categories. This 

mapped characterization also illustrates the most encountered program activities and resources 

within the collected program documents. 



 111 

 

Table 4.6 Inventory of Programs Collected During Documentary Analysis. 

No. Delivering Agency Program/Resource Name Document Type n Sum 

1 Agriculture and Agri-Food Canada Canadian Agricultural Partnership† Financial incentive  1 1 

2 Ausable Bayfield Conservation Authority (ABCA) ABCA Main Webpage  Resource repository 10 43 

Cover Crops  Financial incentive, resource repository 2 

Grants Financial incentive 2 

Gypsy Moth Resource repository 2 

Land Stewardship Agricultural BMPs Financial incentive, resource repository 2 

Order Trees Financial incentive, technical assistance and services 2 

Phragmites Control Resource repository 4 

Soil Health Resources  Resource repository 4 

Tree Planting Financial incentive, resource repository, technical 
assistance and services  

2 

Wetlands  Resource repository  14 

3 Credit Valley Conservation (CVC) CVC Main Webpage  Resource repository 4 214 

 Your Land & Water – Countryside Stewardship 

Resources  

Resource repository 1 

Agricultural & Equine Stewardship Resource repository 6 

Attract Wildlife to Your Property – Artificial Habitat 

Structures 

DIY  3 

Forest Management Financial incentive, technical assistance and services 3 

Funding Programs Main Webpage  Resource repository  3 

Landowner Action Fund Financial incentive 32 

Wellington Rural Water Quality Program† Financial incentive, technical assistance and services 4 

Grassland Restoration on Private Lands Technical assistance and services 2 

Bird-Friendly Certified Hay Land management agreement and marketplace 7 

Invasive Species Program Resource repository 62 

Native Grass & Wildflower Direct Sale Program Financial incentive, technical assistance and services 3 

Native Grassland and Habitat Restoration Financial incentive, technical assistance and services 9 

See What Others Are Doing Peer learning  24 

Tree Planting Financial incentive, resource repository, technical 
assistance and services 

29 

Wetland, Stream, and Pond Enhancement Projects Financial incentive, resource repository, technical 

assistance and services  

20 

Workshops & Events  Peer learning, technical assistance and services 2 

4 Grand River Conservation Authority (GRCA) Landowner Grants and Resources  Resource repository  1 51 

Rural Water Quality Program† Financial incentive, peer learning, technical assistance 

and services  

8 

Landowner Resources  Resource repository 2 

Buffers and Fencing Peer learning 4 

Cover Crops Resource repository 1 

Pollinators and Native Plants Peer learning, resource repository  6 

Soil Health Profiles Peer learning  6 

Stewardship Successes Peer learning  4 

Tree Planting & Care Resource repository 8 
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Windbreaks, Shelterbelts, and Snow Fences Resource repository  5 

Tree Planting Financial incentive, resource repository, technical 
assistance and services 

4 

Upper Nith River Program  Financial incentive, technical assistance and services 2 

5 Long Point Region Conservation Authority 

(LPRCA) 

Forestry and Stewardship Webpage Resource repository 1 2 

Landowner Services Webpage Financial incentive, technical assistance and services 1 

6 Maitland Valley Conservation Authority (MVCA) Tree Planting  Financial incentive, technical assistance and services 2 3 

Wellington Rural Water Quality Program† Financial incentive  1 

7 Upper Thames River Conservation Authority 

(UTRCA) 

Landowner Grants and Stewardship Main Webpage  Resource repository  1 70 

Nutrient Management, Water Quality, and Agricultural 

Research & Resources Webpage  

Resource repository 1 

Livestock Manure Pollution Prevention Project (P3) Resource repository  9 

Forestry and Tree Planting  Financial incentive, resource repository, technical 

assistance and services 

17 

Farmland BMPs Peer learning, resource repository  41 

Clean Water Program† Financial incentive, technical assistance and services 1  

8 Conservation Ontario  Species-at-risk BMPs/Watershed Stewardship Resource repository  8 8  

9 Dairy Farmers of Canada (DFC) and Dairy Farmers 

of Ontario (DFO) 

proAction Environment Module Corrective action plan, financial incentive, technical 

assistance and services 

59 59  

10 Fisheries and Oceans Canada Habitat Stewardship Program for Aquatic Species-at-Risk Financial incentive  6 6 

11 Ducks Unlimited Canada Agriculture Programs Technical assistance and services 1  

 
 

15 

Ducks Unlimited Ontario Resource Webpage Technical assistance services 2 

Landowner Resources Webpage Resource repository 2 

Managed Forest Tax Incentive Program† Financial incentive 2 

Revolving Land Conservation Program Land management agreement and marketplace, 

financial incentive 

1 

Wetland Restoration Land management agreement and marketplace, 
financial incentive, technical assistance and services 

1 

Wood Duck Nest Boxes Technical assistance and services 5 

Leave Your Legacy – Land Donation  Financial incentive  1 

12 Ecological Farmers Association of Ontario (EFAO) Small Grains  Financial incentive, peer learning  3 6 

Soil Health Benchmark Program  Peer learning, technical assistance and services 3 

13 Environment and Climate Change Canada (ECCC) Ecological Gifts Program Financial incentive 24 37 

Habitat Stewardship Program for Species-at-Risk Financial incentive 2 

Nature Smart Climate Solutions Fund Financial incentive 1 

Species-at-Risk Education Centre  Resource repository  10 

14 Farm and Food Care Ontario Farming and the Environment Resources Webpage Resource repository 1 69 

Farmland Agreements  Land management agreement and marketplace, 

resource repository 

7 

Pollinators Resource repository 5 

Soil Health Resources Peer learning, resource repository 23 

Strip Tillage Resources Peer learning, resource repository 15 

Timing Matters: Manure Management Resource repository 15 

Water Resources Resource repository 3 

15 Forests Ontario  50 Million Trees Financial incentive 3 18 

Managed Forest Tax Incentive Program†  Financial incentive 1 

Forestry Resources Webpage Financial incentive, technical assistance and services 13 

Tree Marking Training Program  Peer learning, technical assistance and services 1 
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16 Ministry of Environment, Conservation, and Parks 

(MECP) 

Species-at-Risk Stewardship Program Financial incentive, peer learning  2 2 

17 Ministry of Natural Resources and Forestry (MNRF) Conservation Land Tax Incentive Program  Financial incentive 4 16 

Managed Forest Tax Incentive Program† Financial incentive 12 

18 Natural Resources Canada Growing Canada’s Forests Financial incentive 1 1 

19 Nature Conservancy Canada Gifts of Land  Financial incentive 1 1 

20 Ministry of Agriculture, Food, and Rural Affairs 
(OMAFRA) 

Best Management Practices* Resource repository 14 25 

Canadian Agricultural Partnership† Financial incentive 3 

Environmental Farm Plan† Corrective action plan, financial incentive, peer 

learning, technical assistance and services 

1 

Lake Erie Agriculture Demonstrating Sustainability† Financial incentive, resource repository 1 

Windbreaks Resources Webpage  Resource repository 5 

Programs and Services for Ontario Farmers  Resource repository  1 

21 Ontario Farmland Trust Farmland Easements Land management agreement and marketplace, 

financial incentive 

2 2 

22 Ontario Nature  Ontario Nature Greenway Stewardship Webpaged Resource repository 2 4 

Birds on the Farm Stewardship Guide Resource repository 1 

Ways to Conserve Land: Nature Conservation in Ontario Land management agreement and marketplace, 

financial incentive 

1 

23 Ontario Phragmites Working Group Invasive Phragmites Control Resources Resource repository  9 9 

24 Ontario Soil and Crop Improvement Association 

(OSCIA) 

Programs Webpage Resource repository 1 323 

Accelerate Soil Health Resource repository 4 

Canadian Agricultural Partnership† Financial incentive 29 

Farmland Health Check-Up Corrective action plan, financial incentive, peer 

learning, technical assistance and services 

33 

Lake Erie Demonstrating Sustainability† Financial incentive, resource repository 17 

Species-at-Risk Farm Incentive Program  Financial incentive, peer learning 11 

Species-at-Risk Partnership on Agricultural Lands  Financial incentive, technical assistance and services 18 

Environmental Farm Plan† Corrective action plan, financial incentive, peer 

learning, technical assistance and services 

209 

Workshops & Webinars Webpage Peer learning, resource repository  1 

25 Ontario Woodlot Association Forest Management Resource repository 5 17 

Forest Services Directory Resource repository 1 

Managed Forest Tax Incentive Program† Resource repository 4 

Seeds and Trees Resource repository 7 

26 Oxford County Clean Water Program Financial incentive, peer learning, technical assistance 
and services 

42 42 

27 Wellington County Green Legacy Program Financial incentive, resource repository, technical 

assistance and services  

16 17 

Wellington Rural Water Quality Program† Financial incentive, peer learning, technical assistance 

and services 

1 

Total Sum of Program Documents  1062 

Total Sum of Programs 110 
†Duplicate programs are listed. The program documents as available on the delivery agency's website was included as the agency provided information about the program as a supporting partner in either funding, implementing, or delivering the program, albeit the agency may not be the main delivery agent. 

*Not all BMP documents were available online at the time of data collection. 
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Figure 4.6 A visual representation of this characterization of agri-environmental programs as it relates to the 

case context. 
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4.3.1.1.1 Corrective Action Plans  

The first finding emerging from the content analysis is the characterization of certain program 

types as ‘corrective action plans.’ A corrective actions plan may be defined as a “collaborative 

management approach to sustainable agriculture” whereby farm operations are assessed for 

environmental risk, BMPs are identified to prevent or reduce environmental impacts, and an 

implementation plan is generated (Summers et al., 2008, p. 438). Plan frameworks or templates, 

often developed by researchers and technical experts, are based on ‘potential impact models’ 

simplifying the relationship between agriculture and the environment, cause-effect relationships, 

exemplary case studies to explore particular situations, and a series of indicators to assess risk and 

impact of agricultural systems on the environment (Summers et al., 2008). The final output of 

these program activities is an environmental management strategy applicable to an individual 

operation (Morrison & FitzGibbon, 2014; Smithers & Furman, 2003).  

 

Within the scope of this study, three programs were identified as corrective action plans: the EFP 

(OMAFRA, 2021b), Farmland Health Check-Up (FHCU) (Canadian Agricultural Partnership, 

2020), and Dairy Farmers of Canada proAction initiative (DFC, 2021). While not many programs 

in this study were characterized as corrective action plans, they warrant attention and discussion 

due to their importance in the program landscape. The listed corrective action plans often are 

prerequisites to applying to other program activities (e.g., the EFP is required to apply for many 

cost-share programs) or they are mandatory within the dairy industry (e.g., proAction). It should 

be noted the EFP applies to various agricultural sectors in general; the FHCU is applicable to crop 

production, while the latter is only applicable to the dairy sector. The discussion will focus on the 

EFP as an example given that it is the most widely adopted corrective action plan in the agri-

environmental program space of Ontario (Lamba et al., 2009; Morrison & FitzGibbon, 2014; 

Smith et al., 2020), and it is more widely reviewed in the literature (Morrison & FitzGibbon, 2014; 

Robinson, 2006a, 2006b; Smith et al., 2020; Smithers & Furman, 2003; Summers et al., 2008). 

Types of corrective action plans can be very specific, focusing on single environmental issues or 

indicators, or can range to cover a spectrum of agri-environmental challenges. Collectively, such 

plans typically require limited data collection on the part of the farmer (or potentially in 

collaboration with a technical expert). Based on data collected, the farm is assessed based on risk 
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indicators, and risk management strategies are generated to provide a pathway for farmers’ 

decision-making and (eventual) implementation of action items. Such plans do not typically 

evaluate environmental change, and since complete elimination of risk is impossible, priority 

actions identified are premised on the ‘precautionary principle’ (Muldoon et al., 2015; Summers 

et al., 2008). While some programs, such as the EFP, have experienced lagging implementation 

rates relative to plan completion (Smith et al., 2020), there is at least a notable increase in 

awareness, education, and identification of possible risks on farm operations (Smith, 2015; 

Summers et al., 2008). 

Corrective action plans are administered and governed in several ways. For instance, (Smithers & 

Furman, 2003) argue that typically, such programs can be characterized by a top-down approach. 

In response to identified issues, agri-environmental practices are generated by experts. They then 

are translated to farmers by program delivery agents and extension staff attempting to effectuate 

farmers’ attitudes, behaviours, and adoption rates (Smithers & Furman, 2003). The EFP, however, 

has historically collaborative roots, giving the farmer full autonomy over their assessment of risk 

and determination of priorities (Morrison & FitzGibbon, 2014). The EFP is described as: 

an assessment voluntarily prepared by farm families to increase their environmental 

awareness in up to 23 different areas on their farm. Through the EFP process, farmers 

highlight their farm’s environmental strengths, identify areas of environmental concern, and 

set realistic action plans with time tables to improve environmental conditions (OSCIA, 

2021b).  

Farmers originally designed the plan for farmers, who are also the self-guided “principal 

investigator,” peer reviewers, and the final implementing authorities (OMAFRA, 2021b; OSCIA), 

2021b; Smithers & Furman, 2003). With this foundation, the EFP not only attempts to develop a 

farm plan, “but a farm planner as well” (Smithers & Furman, 2003, p. 345).  

 

Indeed, farmer control emphasized throughout the program as identified in the analysis: 

“Remember that the Farm Review and the Action Plan belong only to you. They will help you identify 

potential problems that may affect the environment, and find solutions to reduce the risk on your 

farm” (Canada-Ontario Environmental Farm Plan, 2021). Based on an entirely voluntary model, 
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whereby farmers can withdraw at any time during the six-stage process: “Each step of the EFP 

process is voluntary. You may proceed as far as you wish” (OMAFRA, 2021b).  

Within the literature, it is reported that entry, full participation, retention, and plan implementation 

rates have reportedly been a challenge since the inception of the EFP (Smith, 2015; Smithers & 

Furman, 2003). It should be noted that promises of confidentiality are a strong emphasis of the 

EFP (Morrison & FitzGibbon, 2014; Smithers & Furman, 2003). The principle of confidentiality 

is perhaps a tactic used to create a risk-free climate of trust amongst farmers (and in turn, an 

incentive to participate) who may feel they have been unfairly criticized for their land management 

practices by an uninformed public (Smithers & Furman, 2003).  

 

ProAction is similar to the EFP in that it is designed by farmers, for farmers, however, as discussed 

in sections 4.2.2.1.5. and 4.3.1.1.2, it is ‘mandatory’ on the basis that reinforcements are in place 

to ensure purported ‘voluntary compliance’ with program activities. ProAction requires all 

Canadian dairy farmers to complete six modules within a limited timeframe (DFC, n.d.). Of 

relevance to this research is the Environment module, where Ontario dairy farmers must complete 

and maintain a valid EFP by 2023 (DFC, 2019; DFO, 2020). Farmers must also complete an 

Environmental Questionnaire that assesses a farm’s placement regarding environmental 

stewardship relative to the rest of the industry but are not required to implement potential 

adjustments:  

The questionnaire lists voluntary actions that may or may not be undertaken and is intended 

to help farms identify where they are at currently, or where potential adjustment could be 

made. Aggregated information will help the industry describe practices undertaken to 

advance environmental stewardship (DFO, 2020).  

There is little information regarding the timelines or ‘next steps’ for dairy farmers once their 

Environment module is validated in 2023. The role of dairy company policies guided by farmer 

self-regulation, such as that identified in the autonomy of farmers to implement actions from the 

EFP or Environmental Questionnaire, have been criticized as unlikely to contribute to biodiversity 

networks due to lack of spatial and longer-term perspectives ((McWilliam & Balzarova, 2017). 

 

This study found that as of 2021, a complete, peer-reviewed, and verified EFP (at these stages, 

confidentiality is foregone) is a pre-requisite for many funding applications. See Table 4.7 for a 
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list of programs identified in this study that require an EFP as a pre-requisite to participate. The 

FHCU, in addition to an EFP, is also a pre-requisite for the LEADS program (OSCIA, 2020b).  

It is noted in the literature that farmers may implement their own (non-peer-reviewed) action plans 

with their own resources (Morrison & FitzGibbon, 2014; Smithers & Furman, 2003). The benefit 

of requiring an EFP to apply for funding programs is that farmers acquire knowledge and 

understanding of agri-environmental risk prevention and may thoughtfully propose projects of 

greatest environmental merit (Lamba et al., 2009). However, the EFP has been criticized for a 

‘basic’ rather than technical review process (Morrison & FitzGibbon, 2014). Regardless, this 

benefit is in addition to encouraging more farmers to complete an EFP, knowing that financial 

incentives are available. Morrison & FitzGibbon (2014) note that the increasing number of 

program-delivering agencies ‘piggybacking’ on the EFP for their own program requirements helps 

advance their own local needs and objectives while concurrently providing additional stacked 

funding opportunities to farmers.  

 
Table 4.7 List of programs where a completed EFP is pre-requisite to applying. 

Delivering Agency Program 

Credit Valley Conservation Landowner Action Fund 

Rural Water Quality Program 

Dairy Farmers of Canada proAction 

Grand River Conservation Authority Rural Water Quality Program 

Maitland Valley Conservation Authority Wellington Rural Water Quality Program 

Ontario Soil and Crop Improvement Association Canadian Agricultural Partnership 

Lake Erie Agriculture Demonstrating Sustainability 

Species at Risk Partnerships on Agricultural Lands 

Upper Thames River Conservation Authority  Clean Water Program 

 

This study found that corrective action plans require a substantial investment of labour and time 

for the farmer to fill out the necessary paperwork and complete the necessary stages. For instance, 

the EFP includes six stages, including a two-day workshop, the completion of 23 assessment 

worksheets (albeit not all worksheets may apply to a farm operation), and background research on 

the farm (e.g., soil maps). See Table 4.8 for a review of the EFP process as evidenced in the 

documents analyzed in this study. The number of program documents in Table 4.6 for 

both proAction and the EFP illustrates this. Documentation managed and actions completed to 

prepare such plans on the part of the farmer is substantial, and farmers may criticize programs for 

their amount of paperwork (Ritter et al., 2020). The relative amount of paperwork and time 

required is heightened when considering the need to apply for funding opportunities (OSCIA, 
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2014). 

 
 

Table 4.8 Overview of the Environmental Farm Plan Process (Canada-Ontario Environmental Farm Plan, 2021).  

Stage Details Described Requirements of Farmer 

1  Workshop Day 1 

• Site evaluation 

• Assess potential concerns 

Time                                                              

Travel (dependent on workshop location)  

Preparatory work (e.g., sketches, maps, and 

conversions) 

2  Complete Farm Review at home 

• Review all parts of farm operations 

• Fill in all applicable worksheets 

Paperwork (e.g., complete up to 23 assessment 

worksheets) 

3 Complete Action Plan at home 

• Identify action for all #1 and #2 rated risk 

situations 

• Develop a timetable for action 

Paperwork (e.g., complete up to 23 action plans for 

areas of concern) 

Background research (e.g., identify realistic barriers 

to completion) 

4 Workshop Day 2 

• Consider possible actions 

• Learn how to develop a realistic Action Plan 

Time 

Travel (dependent on workshop location) 

5 Action Plan Verified and Complete Review 

• Add suggestions and ensure actions are 

identified for all 1 and 2 risks on the farm 

• Once plan has been verified complete it is 

returned to the participate and a gate sign and 

certificate are provided 

Time (up to a 30-day peer review) 

Paperwork (e.g., addressing peer-review) 

 

6 Plan Implementation  

• Put plan into action 

• Re-evaluate each year  

Funding 

Technical assistance and services 

Time 

Paperwork and recording keeping  

May require one-day renewal EFP workshop 

 

While the benefit of such corrective action plans is that they can be catered to the individual farm, 

they have been criticized for piecemeal approaches (as will be discussed in Section 4.3.4). Plans 

may promote BMPs that are too undirected to address environmental priorities of local 

communities or regional landscapes (Morrison & FitzGibbon, 2014; Smithers & Furman, 2003). 

In this regard, the role of corrective action plans may not be to promote common management 

practices across the landscape, but to establish a baseline standard for agri-environmental 

performance and have farmers reflect on their performance vis-à-vis this baseline (Morrison & 

FitzGibbon, 2014). Moreover, some corrective action plans have been criticized for being biased 

in promoting certain BMPs over others, like those more directly related to agricultural productivity 

(Summers et al., 2008). This is evident in the programs reviewed (see Table 4.9), whereby the EFP 

and proAction has more resources dedicated to milking centre wastewater, manure storage, and 

manure management (DFO, 2020). This is compared to enhancement of natural features or SAR 
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recovery, which may have little to no impact on productivity. 

 

 

Table 4.9 Themes of Areas of Concern for the EFP and proAction Environment module (Canada-Ontario 

Environmental Farm Plan, 2021; DFO, 2020). 

Program Areas of Concern Addressed in Corrective Action Plan 

Environmental Farm Plan* Soil and site evaluation 

Water wells 

Pesticide handling and storage 

Fertilizer handling and storage 

Storage of petroleum products 

Disposal of farm wastes 

Treatment of household wastewater 

On-farm storage, treatment, and management of manure and other prescribed 

materials 

Disposal of livestock mortalities 

Storage and feeding of ensilage 

Milking centre washwater 

Nuisances and normal farm practices 

Water efficiency 

Energy efficiency 

Soil management 

Managing nutrients in growing crops 

Use and management of manure and other organic and/or prescribed materials 
Horticultural production 

Field crop management 

Pest management 

Stream, ditch, and floodplain management 

Wetlands and wildlife ponds 

Woodlands and wildlife 

proAction *All areas of concern in the EFP, in addition to: 

Soil health 

Greenhouse gases 

Biodiversity  

Silage seepage and plastic waste 

Milking centre wastewater 

Manure storage  

Manure management 

 

Overall, corrective action plans as a form of agri-environmental programming provide a 

foundation for farmers to assess and improve on-farm agri-environmental management practices, 

mitigate risk, demonstrate a commitment to sustainable agricultural production, and overall, 

promote ‘good’ agricultural stewardship in the broader socioecological system (Lamba et al., 

2009; Smithers & Furman, 2003). 
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4.3.1.1.2 Financial Incentives  

Many existing programs have some financial incentive attached, which suggests that finances are 

the main factor or key motivator in program design to encourage uptake of these pro-biodiversity 

farming practices. Financial incentives are characterized by positive reinforcements (i.e., monetary 

rewards) and negative reinforcements (i.e., financial penalties).  

 

For example, financial incentives with positive reinforcement included tax benefits (e.g., 

reductions, rebates, or exemptions) and grants (e.g., cost-shares or direct subsidies). In this study, 

the most encountered type of positive financial incentive is that of cost-shares and tax reductions. 

Cost-share programs are the most encountered type of agri-environmental program model 

characterized by financial incentives within this study at national (e.g., Canadian Agricultural 

Partnership), provincial (e.g., OSCIA-funded programs), watershed and municipal levels (e.g., 

Rural Water Quality or Clean Water Programs). With respect to cost-shares and direct subsidies, 

it was found that many of these financial supports were only to be allocated after farmers had 

secured funding approval and implemented their projects. Moreover, while not a direct monetary 

subsidy, plant sales (i.e., subsidized sales of native trees and plants used for reforestation or 

restoration purposes on large portions of private lands) were another common form of cost-share 

found in this study, often facilitated or supported by conservation authorities. 

 

Other research identifies that within the Ontario context, cost-shares provide a one-time payment 

to farmers to offset capital costs of a project, with the intent to generate environmental benefits 

(Marr et al., 2016). Implementation costs are a common barrier to mobilizing agri-environmental 

activities on-farm, and thus cost-shares are a way to minimize this barrier (Carlisle, 2016; Roesch-

McNally et al., 2018; Smith et al., 2020; Vercammen, 2019). They may encourage the 

implementation of BMPs or finance upgrades to more efficient or environmentally-friendly 

farming equipment.  

 

As financing implementation of various conservation projects, practices, and technological 

upgrades can be quite complex, the level of changes on-farm can range from no cost to large-scale, 

expensive projects costing tens of thousands of dollars (Smith et al., 2020).  Subsidies often help 

cover project expenses related to materials, in-kind contributions, or procured technical services. 
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What level of financial resources is available to farmers through cost-shares is a point for further 

exploration. The cost-share program is also a common type of programming made available to 

farmers in other international contexts, such as with agri-environment schemes in Australia (Ansell 

et al., 2016; Greiner, 2015), the United Kingdom (Ingram et al., 2013), United States (Medina et 

al., 2020; Robinson, 2006a), and the European Union (European Union, 2017; Kleijn et al., 2006), 

albeit with varying means to implementation (Ekroos et al., 2014; Robinson, 2006a). 

 

In the literature, it is argued that grants consisting of cost-shares and subsidies are a direct yet less 

intrusive way to incentivize sustainable and ‘respectable’ environmental behaviour (Muldoon et 

al., 2015). However, they are commonly met with criticism amongst the general public critical of 

using public funds to subsidize pollutive industries who arguably should be internalizing costs of 

environmental destruction (Muldoon et al., 2015). Grants more primarily targeted to the public 

interest or benefit may be perceivably more acceptable, such as the expenditure of funds to 

conserve biodiversity and promote a more sustainable food system – both public goods (Gullstrand 

et al., 2014; Muldoon et al., 2015; Robinson, 2006a). Also, considering that some programs are 

premised on compensating farmers for income forgone and ‘paying’ them for providing 

environmental outputs (Herzon & Mikk, 2007; Schroeder et al., 2013), financial schemes have 

been criticized for presenting ecological systems as “a cultural artefact dependent on agricultural 

practices” (Robinson, 2006a, p. 207).  

 

Some programs in this study provide cost-shares or subsidies to farmers who successfully 

implemented projects had added incentives of receiving awards for their efforts. Examples include 

LPRCA’s Conservation Stewardship Award, which recognizes projects “contributing to the 

conservation of natural resources within the Long Point Region Watershed” (LPRCA, 2021). 

These awards add additional incentives related to positive reinforcement, such as additional 

monies, public recognition, trust with conservation agencies, or other social motivations, as 

identified by Greiner et al. (2009) and Lamba et al. (2009). However, contrasting research amongst 

farmers' willingness to participate in wetland conservation programs in Grand River and Upper 

Thames River watersheds shows that public recognition appears to make landowners more 

reluctant to participate, perhaps due to concerns over privacy and trespassing (Trenholm et al., 

2017). 
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This study additionally found that compared to grants, tax benefits are the less direct financial 

incentive to encourage pro-environmental behaviour and commonly materialize as reductions, 

rebates, or exemptions. Tax benefits commonly applied to large portions (somewhere between a 

minimum 1/2 acre to 9.88 acres, depending on the program) of private properties, inclusive of the 

agricultural landscape. Within the programs analyzed, portions of the property with eligible natural 

heritage features and management plans may qualify for tax exemptions between 75% to 100% of 

municipal property tax rates. Examples of such programs include the province-wide CLTIP or the 

MFTIP administered by the Ministry of Natural Resources and Forestry. Examples of eligible 

properties include provincially significant ANSI, wetlands, woodlands, or endangered species 

habitat, often managed on properties exclusive of lands used for agricultural production and 

aligning with land sparing principles. 

 

Many programs intend to foster long-term conservation and activities “consistent with the natural 

heritage and biodiversity objectives for conserving land” (Biodiversity Branch, Ministry of Natural 

Resources, 2010). Tax benefits are offered either as an incentive for protection of natural heritage, 

compensation, or net revenue enhancement (for land otherwise not providing direct economic 

output, like retiring fragile lands in production), to encourage sustainable management, 

enhancement, or conservation of private lands (Biodiversity Branch, Ministry of Natural 

Resources, 2010). 

 

Similar tax exemptions discovered within the documentary analysis include those stemming from 

charitable donations of ecologically sensitive lands “which contribute significantly to the 

conservation of Canada’s biodiversity and environmental heritage” (ECCC, 2017). As the quote 

suggests, these grounds may need to be assessed as ecologically important to qualify. Like 

donations of land, tax benefits can also be derived from agricultural conservation easements 

offered by several delivering organizations, as will be discussed in section 4.3.1.1.3. Within the 

study, these land donations are facilitated by agricultural or environmental non-profits, such as 

Ontario Farmland Trust or Ducks Unlimited Canada, and federal and provincial ministries. 

Program documents noted that these gifts of land “ensure that the land’s biodiversity and 

environmental heritage are conserved in perpetuity” by the recipient of land while simultaneously 
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incentivizing those who may not otherwise afford to donate an option that provides “significant”  

and “favourable income-tax treatments” (ECCC, 2017). However, Muldoon et al. (2015, p. 158) 

note that tax incentives are “a close cousin of direct subsidies” and may be unpopular with the 

general or voting public for similar reasons previously discussed. As a result, the funding of such 

programs may be limited by the willingness of the government of the day to do so. 

 

While the level of funding (either grants or tax benefits) received from the programs analyzed in 

this study is capped annually, these financial benefits can almost be reaped continuously and 

cumulatively on a year-to-year basis. For example, this research found that OSCIA’s SARPAL 

program allows farm businesses to “access up to $20,000 in cumulative SARPAL cost-share per 

program year. Past participation does not count towards this limit” (OSCIA, 2021b). In some cost-

share cases, this renewal (or a new application) may require an annual year-to-year application or 

renewal to confirm eligibility, based on maintaining activities and practices and/or progressing 

through projects as outlined in agreements. Moreover, producers may be able to secure cost-shares 

or grants from multiple funding organizations. Referring to the same example of SARPAL: 

The same project cannot be funded by any other funding programs delivered by OSCIA (e.g., 

the Partnership, LEADS) or by the Federal government. Other cost-share programs may be 

available from local Conservation Authorities, Ducks Unlimited Canada and other 

stewardship organizations. Farm businesses are encouraged to seek out these opportunities 

(OSCIA, 2021b).  

Willing producers may be able to use multiple funding sources to help support initiatives in 

implementing biodiversity-friendly farming practices on the operation, depending on their project 

or location. 

 

While this study notes that paperwork and time may be required on the landowner’s part to 

continuously and cumulatively receive this support, Knowler and Bradshaw (2007) review that 

encouraging adoption of pro-conservation farming practices may benefit from the guarantee or 

assurance of multiple long-term economic (and non-economic) benefits; however, it is also noted 

by Knowler & Bradshaw (2007) and Trenholm et al. (2017) that long-term adoption should not 

rely on financial benefit alone and should consider education and technical assistance to aid 

producers in implementing and sustaining practices. 
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Negative reinforcements were fewer but existed and were used in unique scenarios. Negative 

reinforcements manifested as encouraging producers to take specific actions to avoid penalties for 

not completing program activities, thereby enabling compliance with program requirements. In 

such cases, these questions arise as to whether programs are truly voluntary, given that ‘penalties’ 

exist for not initiating voluntary participation. While marketed as a ‘mandatory’ program, a 

prominent example includes the loss of income for not participating or taking corrective action in 

Dairy Farmer of Canada’s proAction campaign. For example, this study quotes proAction, stating 

“a producer who does not meet proAction Program requirements by the end of the month … will 

be assessed a penalty on all milk shipments in each consecutive month of non-compliance. … 

Penalties will continue to apply until the month the producer meets the program requirements” 

(DFO, 2021). The loss of potential income is a financial incentive characterized by negative 

reinforcement as producers would voluntarily comply to avoid loss of income. It is interesting to 

see the role of industry and commodity organizations, such as Dairy Farmers of Canada, utilizing 

negative reinforcement financial incentives to ensure compliance and active participation in 

programs like proAction.  

 

In reflecting on earlier discussion related to the proAction campaign as an attempt to bolster 

consumer trust and CSR (section 4.2.2.1.5), Ritter et al. (2020) note that the use of negative 

reinforcement is an attempt to establish a minimum standard and baseline level of stewardship and 

sustainability in the industry. While farmers in this study’s case context are ultimately the decision-

makers and implementers of stewardship activities on their farms, the use of negative 

reinforcements in proAction may emphasize the strategies industry players can adopt to encourage 

sustainable food production and farmer self-regulation throughout the supply chain (McWilliam 

& Balzarova, 2017). 

 

Positive reinforcements were more commonly encountered than negative reinforcements within 

programs analyzed in this study. The emphasis on positively reinforced financial incentives 

suggests that exogenous economic factors influence farmers' adoption of biodiversity-friendly 

farming practices, such as finances, due to the prominence of cost-share opportunities offered 

within program activities. This interpretation is reflected in the literature as well, as Knowler & 
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Bradshaw (2007) review that financial incentives may aim to help farmers overcome potentially 

significant, expensive up-front investment and transition costs associated with adopting or 

converting farm practices to more environmentally sustainable ones, particularly in cases where 

adoption may be unprofitable from the capacity of the individual farm operator.  

 

As discussed in section 4.2.2.1.4, using positively reinforced cost-share programs may help 

farmers mitigate the financial risk in taking on new production practices, specifically those which 

may be less mainstream in the scientific or agricultural community (Duru et al., 2015; Greiner et 

al., 2009). In a review of landowner preferences for southern Ontario wetland conservation 

programs, Trenholm et al. (2017) note that improvement benefits outweighing costs of projects 

protecting and restoring natural features are viewed as worthwhile from the perspective of 

landowners and conservation agencies. Trenholm et al. (2017) also note that farm classes favour 

larger amounts of compensation or incentive payments, which may increase participation in 

programs, but not without limits to budgetary resources of program delivery agencies. However, 

(Smith et al., 2020) found that concerning EFP BMP implementation, percent implementation was 

statistically correlated with the total cost of implementation. Few farms had implemented their 

action plans entirely without high costs. As this study noted that most cost-shares allocate funds 

after projects are complete, it is important to consider that access to financial credit could be a 

barrier to project implementation (Liu et al., 2018; Smith et al., 2020). 

 

While many program activities offer some financial incentive to encourage participation or 

implementation, survey findings discussed in section 4.2.4.3 illustrate that financial support was a 

critical factor in engaging in these practices or is a partial consideration for uptake amongst the 

sample. These findings point to other important factors to consider, such as whether programs or 

practices would interfere with production practices (e.g., like the ease of cropping), if there would 

be some 'return on investment' in the future, or if the type of biodiversity targeted would be 

beneficial for farming. While many programs focus on a financial incentive, other benefits or 

considerations should be made clear to farmers how these practices or projects could affect their 

farm operation or landscape. As discussed as well, EDS are a consideration, such that values on 

certain natural features and their provided ES or EDS may factor into program participation. For 

example, restoration of forests may be preferred by landowners over wetlands due to their amenity 
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value and the perception that mosquito-harbouring wetlands may negatively impact property 

values (Trenholm et al., 2017). Similarly, less productive or smaller land areas may be preferred 

over larger, more productive lands for conservation projects due to the latter restricting land use 

(Trenholm et al., 2017). 

 

4.3.1.1.3 Land Management Agreements and Markets 

An uncommon yet unique program type that emerged from this study is sustainable land 

agreements and markets, which use voluntary legal mechanisms used to establish agreed-upon 

principles between two parties governing how farmland and agricultural production should be 

managed. Within this study, examples of land management agreements and markets manifest in 

different ways, including online marketplaces, land rental lease agreements, farmland conservation 

easements, and conservation agreements. Examples include CVC’s Bird-Friendly Certified Hay 

(CVC, 2021), Farm and Food Care Ontario’s Farmland Agreements resource guides (Farm & Food 

Care Ontario, 2021a), various conservation easement programs, and OSCIA’s Species at Risk 

Partnerships on Agricultural Lands (SARPAL) program (OSCIA, 2021f). 

 

Bird-Friendly Certified Hay is a certification and marketplace program aiming to improve habitat 

and living conditions for at-risk grassland bird species across the Credit Valley watershed by 

capitalizing on the growing demand for late-season cut forages that may otherwise have a different 

nutritional portfolio compared to early-cut hay. Simultaneously, the promotion of grasses as 

forages mitigates soil erosion and protects water quality. The program helps to connect producers 

with hay consumers to purchase bird-friendly certified hay whose nutritional quality may be of 

benefit in their livestock’s feed: “producers who register their fields as Bird-Friendly Certified 

agree to delay cutting until July 15. If [grassland bird] young leave the nest…before July 15, 

participants will be notified that the first cut can occur before this date” (CVC, 2021). Credit Valley 

Conservation notes that the program is advantageous for dairy farmers because of the increasing 

demand for higher-fibre (resulting from late-cut) hay in dairy herd feed rations (Clark, 2021). Bird-

Friendly Certified Hay platform also connects landowners with rentable farmland to hay growers 

“to streamline… expectations around management of the land between the landowner and the 

grower” and ensure transparency in lease agreements promoting biodiversity-friendly farming 

practices (Clark, 2021).  
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Farm & Food Care Ontario’s Farmland Agreements program is a “guide to sustainable land rental 

in Ontario” and is targeted towards landlords and renting farmers looking “to explore their options” 

when it comes to designing long-term rental agreements to improve farmland soil health (Farm & 

Food Care Ontario, 2021a). Their resource site includes discussion checklists to facilitate 

meaningful conversations and identify mutual environmental priorities of interest between 

landlords and renters, as well as sample farm lease agreements containing considerations such as 

length of term, flexible rental rates, environmental stipulations, and farmland capital 

improvements (Farm & Food Care Ontario, 2021b).  

 

Both program examples, each one by a conservation authority and a registered charity, are 

highlighted due to their unique utility and practical steps taken to rectify market failures in a time 

of change for Ontario agriculture. For example, over one-third of all agricultural land in Ontario 

is on the rental market (OMAFRA, 2018). Rotz et al. (2019) explain how due to recent trends in 

consolidation and financialization of farmland in southern Ontario, farmland renters feel non-

responsibility for non-commodity or ‘investability’ in long-term activity promoting ecological 

health on the land. Many short-term rental contracts lack incentive for sustainable farming 

practices for producers when conservation outcomes of sustainable farming practices manifest in 

the long term, especially if renters are expected to finance projects themselves (Baird et al., 2016; 

Leonhardt et al., 2021; Rotz et al., 2019; Smithers & Furman, 2003). While subject to individual 

interest, Farmland Rental Agreements provide both renters and landlords with the tools needed to 

navigate power dynamics in the rental market to reach shared goals for farmland stewardship 

collectively.  

 

Similar can be said for to Bird-Friendly Certified Hay, whereby many farmers within the scope of 

this study purchase a portion of their feed off-farm and may be limited by their rental or tenure 

status to undertake late-hay practices. With Bird-Friendly Certified Hay, the program is relatively 

low-cost and does not rely on government funding: “we’re trying to set up the market and just have 

the market run itself… farmers are rewarded for their participation through a marketplace that 

already exists” (Clark, 2021). Such program design also can enhance consumer relations, a sense 

of responsibility, and transparency between consumers and producers. In turn, it has a broader 
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positive impact on the feed industry. While not a direct focus of this study, the finding of land 

management agreements and their utility and efficacy in navigating power dynamics in farmland 

rental markets to improve sustainable production is worthy of attention and future opportunities of 

inquiry. 

 

Other similar forms of land management agreements found in this research include Agricultural 

Conservation Easements, providing legal opportunities to retain and protect biodiversity within 

future land uses. Agricultural conservation easements are legal and negotiated (i.e., not regulated) 

agreements “between a conservation body and a landowner that determines permissible and 

restricted land uses on the property” (OMAFRA, 2011). Held and monitored annually by a 

conservation body (i.e., federal, provincial, municipal governments or non-profit organizations), 

the agreement outlined restrictions for future uses on a parcel (whole or in part) by tying the 

agreement to the title of the land. While types of easements vary, restrictions on land use may 

ensure the parcel is used for agriculture only or that certain natural features, such as vegetative 

species or habitats, are protected into the future. Examples of programs available by conservation 

bodies include ECCC’s Ecological Gifts Program or Ontario Farmland Trust’s Farmland 

Easement Agreement. Some easements may be placed on the property as is, or in the case of Ducks 

Unlimited Canada’s (DUC) Revolving Land Conservation Program (RLCP): 

DUC purchases on the land, restores its wetlands and grasslands and then makes it available 

to buyers on the real estate market with a conservation easement on the title. Proceeds from 

RLCP land sales go back to DUC programs to fund more conservation work (Ducks 

Unlimited Canada, 2021a).  

The RLCP adds value to traditional conservation easements with additional opportunities to 

enhance biodiversity and landscapes on-site, with a perceivably sustainable and viable plan to 

continue delivering activities with maximum impact. Landowners may be motivated by tax credits 

or succession plans to participate in such programs and establish easements (OMAFRA, 2011).  

 

The final form of land management agreement identified in this study is conservation agreements 

under Section 11 (Conservation Agreements – Species at Risk) of the federal Species at Risk Act, 

S. C. 2002 c. 29 (SARA). Conservation agreements under the act are a tool to ensure long-term 

protection of SAR habitat on farmland cooperatively. Agreements allow a relevant minister to 
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enter into a legal conservation agreement with a landowner to monitor species’ status, develop and 

implement recovery strategies, action plans, and management plans, protect species’ habitat, and 

undertake research to support recovery efforts (Grand River Conservation Authority (GRCA), 

2021a). Agreements are established for five years at a time. 

 

The Species at Risk Partnerships on Agricultural Lands (SARPAL) program, co-administered by 

OSCIA and ECCC, allocates funding to program beneficiaries (eligible farmers) on a cost-share 

basis to support the implementation of six BMPs vital for the protection, management, and 

enhancement of habitat of twelve SAR (OSCIA, 2021f). SARPAL uses voluntary mechanisms, 

such as signing conservation agreements, to ensure the long-term conservation and protection of 

SAR habitat established on participants’ farmlands through a partnership approach (OSCIA, 

2020a). A program strength noted to eligible farmers is the ability to recover SAR populations 

while minimizing impacts to agricultural productivity and profitability (OSCIA, 2020a). While the 

landowner voluntarily enters into an agreement and receives a financial benefit (i.e., annual cost-

share) and technical assistance to implement such measures, farmers may opt-out at any time: 

“There will be no penalty for termination of this Agreement at any point before the Agreement 

end date. Some scenarios where this may apply include [that] the producer wishes to stop carrying 

out conservation measures for various reasons” (OSCIA, 2020a). 

 

These examples of voluntary legal mechanisms used to govern land management activities and 

uses establish a set of agreed-upon principles between two parties – landowner and producer or 

landowner and conservation body. Both parties provide a variety of incentives, including financial, 

to encourage voluntary entrance into legal agreements, which work to establish baseline principles 

for land management and safeguard varying levels of accountability in doing so. Economically, 

these schemes may be viewed as mechanisms to rectify market failures, namely the internalizing 

of environmental externalities resulting from unsustainable farming practices, and build upon 

limited yet existing markets for ecological services that bring value to society (Gullstrand et al., 

2014). While not a direct focus of this study, the finding of land management agreements and their 

utility and efficacy in navigating power dynamics in farmland rental markets to improve 

sustainable production is worthy of attention and future opportunities of inquiry. 
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4.3.1.1.4 Resource Repositories 

This study found resource repositories as another way to characterize programs. Resource 

repositories can be described as digital storerooms where program outputs are either created or 

reused and stored by a given agency, in the short or longer terms, on the host delivering agency’s 

website. Such materials are open access and free to download and/or reuse by relevant or target 

end-users. In this sample, no resource repositories (except for the EFP, although still open access) 

required a subscription or login to access materials. Resource repositories often include ‘static’ 

digital materials, ranging from digital archives, moving or still images, videos, recordings of 

workshops or webinars, fact sheets, identification guides, research reports, publications, public 

directories, ‘do-it-yourself’ project instructions, tutorials, and more. Outputs often are in ‘plain 

language’ to ensure readability by an array of users. While this study only included online 

materials, educational resources traditionally in-print are now increasingly available on the 

internet, noted by Smith et al. (2020).  

 

The quality of repositories varied greatly: some are out of date compared to others, where agencies 

host and update materials to ensure they are up-to-date and timely. Others have a diversity of 

resources speaking to a wide range of topics or delivering outputs through a variety of mediums, 

a need that Smith et al., (2020) identified as necessary for appealing to the “diversity of producers 

and their varying learning styles” (p. 13). (Smithers & Furman, 2003) further support this 

argument, suggesting that success is achievable “when the method used to convey information 

matches the listening and learning style of the intended recipient” (p. 345). 

 

Another notable observation was whether delivering agencies were the sole or original creators of 

materials or re-uploaded or disseminated materials created by another agency. This may speak to 

the capacity of program delivery agencies to create knowledge mobilization outputs or sustain 

program activities (as will be reviewed in section 4.3.5). 

 

A notable example of diverging quality and quantity of outputs in resource repositories (Table 

4.10) is observable between CVC, GRCA, and ABCA. With CVC and GRCA, several outputs 

available online were original, timely, catered to the local interests or contexts of landowners in 

the watershed: “Here are some profiles, fact sheets and videos of interest to farmers and rural 



 

 

132 

landowners to help plan projects to protect and improve the environment” (GRCA, 2020). These 

resources are engaging and available in various practical mediums, including story maps, 

guidebooks, videos, and directories. This contrasts with ABCA, which redirects users to 

OMAFRA’s website to learn more information (Table 4.10).  

 

Table 4.10 Screenshot examples of varying resources developed and housed by agencies online, and made available 

to farmers, within the sample. 

Source Description Screenshot 

Ausable 

Bayfield 

Conservation 

Authority 

 

(ABCA, 2021). 

A screenshot of 

the ABCA 

website shows a 

simple 

description of 

agricultural 

BMPs and 

examples of 

(e.g., grassed 

waterways and 

windbreaks) and 

directs users to 

OMAFRA’s 

website to learn 

more. 

 

 
Credit Valley 

Conservation  

 

(CVC, 2021c, 

2021a). 

A contact 

directory of 

providers, their 

services, scope, 

scales of 

operation, and 

their service 

areas for 

invasive species 

removal and 

control. The list 

is compiled by 

CVC. 
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Samples of 

pages from a 

quick reference 

guidebook for 

landowners to 

identify invasive 

species 

accurately and 

safely on their 

lands. 

Guidebook is 

created by CVC 

and partnering 

organizations.  
Grand River 

Conservation 

Authority  

 

(GRCA, 2020, 

2021a). 

An interactive 

story map 

pinpoints 

successfully 

completed 

projects across 

the Grand River 

watershed and 

provides an 

illustrative 

profile and 

written narrative 

describing the 

farmer and their 

project 

outcomes.  
A resource list 

for pollinators 

and native 

plants, including 

technical and 

identification 

guides, farmer 

profiles, and 

how-to videos 

on YouTube. 

 

 

The former of creating ‘new’ outputs are not necessarily more advantageous, as resources spent to 

develop individual outputs by a delivering agency may result in ‘reinventing the wheel.’ It is 

observed that some agencies seem to put out similar outputs in resource repositories that overlap 

in inter-organizational program activities. For example, CVC has several independently produced 

outputs related to invasive species management, while such resources exist elsewhere, like the 

Ontario Phragmites Working Group (CVC, 2021e; OPWG, 2021). Similar can be said on 
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documentation outlining agricultural best management practices (ABCA, 2021; GRCA, 2020b; 

OMAFRA, 2016a).  

 

While spatial, temporal, or institutional differences may affect the type of knowledge farmers may 

be looking to access (German et al., 2017), inter-organizational initiatives and activities are 

overlapping or duplicated as found within this study. Perhaps sharing pre-existing materials may 

provide a greater reach to disseminating materials to relevant end-users, streamline resources and 

efforts to innovate outputs of different utilities, or even provide space for collaboration to achieve 

all the above. An example of such an approach includes the outputs (i.e., EFP workbook and 

workshop) from the Ontario Farm Environmental Coalition (OFEC). The program was “funded 

by federal dollars, supported by the provincial technical experts… and advanced by farm 

organizations… to guide the operation and roll-out” the program provincially (Morrison & 

FitzGibbon, 2014, p. 289). This example points to whether such agencies, with operationally 

similar mandates (like conservation authorities and the OSCIA), could collaborate, pool resources 

to provide less overlap, streamline exchanging knowledge, deliver program activities, and amplify 

stewardship activities province-wide. 

 

Future assessments in program development, implementation, and delivery could inquire whether 

there are opportunities to pool resources and collaborate and have a greater reach, rather than risk 

duplication of efforts. This may be advantageous given the varying capacity of agencies to pro-

actively and re-actively develop and implement programs that are of value and cater to the needs 

of agricultural users.  

 

Farmer access to such repositories would depend on the independent initiative of environmentally 

conscious or eager farmers to access them to learn more – assuming one would know where on 

the net to access them in the first place. Given inclusion and exclusion criteria focused solely on 

looking through host websites, it is unclear whether outreach or marketing is responsible for farmer 

awareness of, access to, and understanding the value of, biodiversity conservation programs and 

resources available online. While resource repositories may be a good starting point for farmers to 

access materials to learn more, there is little indication (within this study) of how end-users 

effectively mobilize such resource repositories. Regardless of these uncertainties, the apparent 
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advantage of such materials is that they are accessible according to the convenience of the user – 

although this access may be limited by awareness of such resources and those with reliable rural 

broadband access (OFA, 2021) or younger and more digitally adept farmers (Smith et al., 2020). 

 

Another positive is that regardless of agency, resource repositories are accessible by almost 

anyone, anywhere (i.e., hosting repositories on the internet are not limited by time and space and 

thus can be accessible by anyone). While conjecture, this research points to questions whether 

outreach staff are aware of the sheer volume or inventory of such documents on other agency 

websites and whether they may be able to direct farmers to other resources which may be of utility 

to them, if not available within their agency. Additionally, this research raises questions regarding 

why there is no centralized location to list these programs for farmers to access. In this study, it 

appears that the lack of a central portal puts the onus on farmers to navigate and access material, 

as was the experience of the researcher in collecting the data. The potential need for a centralized 

location for farmers to navigate and access voluntary program resources is further emphasized by 

farmers being encouraged to search for additional or stackable funding opportunities where 

possible, as noted in section 4.3.1.1.2.  

 

In the literature, resource repositories can form the mechanisms and best-received formats for 

knowledge mobilization amongst target end-users – “a complex and emergent process that focuses 

on making what is known ready for value-producing action” (Naidorf, 2014, p. 15). The prevalence 

of materials and variety of mediums in resource repositories may arguably “create and support the 

conditions and culture that lead to effective (and when possible, efficient) access, implementation, 

utilization, and evaluation of the most credible evidence for improved outcomes from the decisions 

taken” (Naidorf, 2014, p. 15). This suggests that landowners navigate and access materials 

according to their specific needs or interests, such as credible data, information, and knowledge, 

to engage or implement such value-added activities with the intent to improve outcomes for 

voluntary conservation of agricultural biodiversity. Emerging digital platforms provide innovative 

outreach opportunities for farmers (Chowdhury & Hambly Odame, 2013). Research emphasizes 

this point by evidencing that accessible educational resources available online were the primary 

factors affecting farmer preparation and implementation of their EFPs (Smith et al., 2020). This 

knowledge exchange is not always unidirectional or top-down and includes both linkages and 
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interactions between producers and users of information (Naidorf, 2014). Relating to the peer 

learning category (section 4.3.1.1.5), farmers and delivering agencies are not either exclusively a 

producer or user of information, but in some programs or repositories, may be both – forming a 

“social network process” in the development and distribution of ideas (Fliaster & Spiess, 2008, p. 

100). 

 

Again, since on-farm conservation is mainly dependent on the individual voluntary actions of 

farmers on separate, individual parcels, effective action means that we rely on cumulative effects 

– theoretically, many farmers doing something which accumulates to a greater impact or benefit 

across the landscape. So, it is critical to ensure many are aware of all the available resources and 

utilize these (and support these knowledge mobilization materials to ensure they are valuable, 

meaningful, or worthwhile to farmers). 

 

4.3.1.1.5 Peer Learning  

The next finding consists of programs analyzed and described as ‘peer learning,’ which arguably 

may be the most dynamic and engaging for farmers. Activity mediums for peer-to-peer learning 

and knowledge exchange included observational and trial-and-error practices, monitoring and 

evaluation, farmer-led research, field schools, the sharing of success stories or case studies, and 

other knowledge translation and transfer activities where farmers are given space and opportunity 

to discuss, such as workshops (e.g., EFP), farmer-led training sessions, or conferences.  It is 

important to note that programs in this study were rarely exclusively characterized by peer learning 

but were partially characterized by peer learning (Table 4.6). For example, this study found that 

peer learning is frequently coupled with financial incentives or technical assistance and services 

(e.g., participation in EFP workshops can lead the way for access to financial or technical support). 

Research suggests peer learning approaches are partially dependent on the level of financial and 

technical support available to participating farmers (Smithers & Furman, 2003).  

 

Peer learning can be the active, formal or informal, development and diffusion of ideas and advice 

in farmers’ social networks adopting innovative and sustainable agri-environmental land 

management practices (Baird et al., 2016; Fliaster & Spiess, 2008). The exchange of information 

occurs almost exclusively between farmers (both as producers and receivers of knowledge). Other 
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actors such as governmental and non-governmental stakeholders may play a role in facilitating 

such networks through program activities and supporting farmer capacity.  

 

The most prominent delivery agency supporting peer learning in program activities is the 

Ecological Farmers Association of Ontario (EFAO). The EFAO is a membership organization that 

“supports farmers to build resilient ecological farms and grow a strong knowledge-sharing 

community” through farmer-led education, research, and community building (EFAO, 2021b). 

Although a pilot, their Soil Health Benchmark Program enables farmers to use the tools, 

knowledge, and language to practically assess soil health and collectively share health 

management strategies (EFAO, 2021a). The program has evolved into the Soil Health Benchmark 

Study, referred to as “citizen-science research” by the EFAO (EFAO, 2019).  

 

In the literature, citizen science is defined as “the process whereby citizens are involved in science 

are researchers” and includes community-based monitoring, a process where concerned 

stakeholders collaborate to monitor and respond to local environmental challenges (Conrad & 

Hilchey, 2011, p. 274). This study suggests citizen science is a program activity promotional of 

peer learning principles. Using citizen science is an effective way to engage the public in 

biodiversity issues and influence environmental behaviour (Legagneux et al., 2018). 

 

Relative to resource repositories (section 4.3.1.1.4), characterized as a top-down approach to 

disseminating information through static mediums, this study characterizes peer learning networks 

are participatory information pathways. In these networks, farmers rely on one another for advice 

about land management and influence their decision-making (Baird et al., 2016). Peer learning 

activities are premised on recognizing farmers as knowledge holders and the centralization of 

farmers in research, planning and implementation, and knowledge exchange processes (Laforge & 

Levkoe, 2018; Smithers & Furman, 2003). Differences rather than standardization are valued and 

local needs and management approaches are prioritized in knowledge discovery (Duru et al., 2015; 

Laforge & Levkoe, 2018; Smithers & Furman, 2003). It is thought that peer learning networks 

may have arisen as a response to farmers’ mistrust in public agencies, the perceived ineffectiveness 

of formal extension networks (Baird et al., 2016; Lamba et al., 2009), and the undermining of 

traditional and experiential knowledge by dominant industrial and corporate voices in the global 



 

 

138 

food system (Laforge & Levkoe, 2018). 

 

These programs exemplary use of peer learning networks can be considered a form of “social 

capital” in sustainable production systems and programs promoting biodiversity-friendly farming. 

Social capital refers to “the interconnectedness among individuals in society” with relationships 

as an asset positively influencing the adoption of sustainable production practices (Knowler & 

Bradshaw, 2007, p. 37). Official participatory networks, such as the Soil Health Benchmark 

Program and citizen science research study, strongly benefit from building informal social capital 

to promote trust, leadership amongst members, and community buy-in (Loos et al., 2015).  

It is argued that sustainable agricultural production systems require not only the consideration of 

biodiversity, but the integration and application of both scientific and place-based knowledge 

systems in the productivist food system (Altieri, 1999; Gliessman, 2015; Laforge & Levkoe, 2018). 

While farmers may rely on one another to communicate information, research shows that farmers 

tend to turn to technical, scientific, and field experts for decision-making (Baird et al., 2016; 

Prokopy et al., 2008). While peer-to-peer learning may be the preferred mode of knowledge 

development and dissemination in some scenarios, research has shown virtually all participating 

Canadian dairy farmers place equal importance on informal farmer-led research and ‘formal’ 

research affiliated with universities (Ritter et al., 2020). Informal and formal social networks of 

peer learning may be effective entry points for governmental agencies and other agricultural 

extension actors to collaborate with farmers to disseminate information, influence decision-

making and voluntary uptake of sustainable farming practices, and improve ecological outcomes 

in socioecological systems (Baird et al., 2016).  

Peer learning and socialization may also foster cultures of farmer-defined ‘socially acceptable 

behaviours’ or ‘agricultural codes of practice’ positively reinforcing new behaviours (Greiner et 

al., 2009; Knowler & Bradshaw, 2007; Laforge & Levkoe, 2018). Policies and programs may build 

upon such cultures to encourage farmers’ ability and willingness to cooperate and adopt ‘good’ 

farming practices. (Knowler & Bradshaw, 2007) review the successes in investing in “social 

capital” to enable peer networks for conservation agricultural practices (p. 44). Morrison & 

FitzGibbon (2014) further support their argument, suggesting that social capital underlays the 

principles, values, and relationships of foundations in stewardship programs and contributes to the 
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resilience of programs over time. After all, without appropriate or relevant communication 

pathways to farmers, voluntary adoption of agricultural-biodiversity conservation practices is 

unlikely (Knowler & Bradshaw, 2007; Smith et al., 2020; Smithers & Furman, 2003). 

4.3.1.1.6 Technical Assistance and Services 

Program delivery may also provide landowners with technical assistance and services from 

experts, governments, or other groups, beneficial for their learning and project development and 

implementation (Trenholm et al., 2017). Technical assistance and services contain both a 

knowledge transfer and a practical (implementation) component. Knowledge transfer includes the 

translation and promotion of “tailored, credible and appropriate information and experience” to 

farmers, which can often stem from extension services provided through public agents, including 

(though not limited to) professional agrologists, certified crop advisors, ecologists, conservation 

technicians, and other experts in the field (Knowler & Bradshaw, 2007, p. 43; OSCIA, 2014). 

Examples include consultations, professional advice, needs assessments of landscapes, designing 

of projects, and more (Figure 4.6). Practical components include the technical implementation of 

agri-environmental schemes, as seen with tree planting or restoration services (Table 4.6). 

 

Knowler and Bradshaw (2007) review that technical assistance is of value to farmers unaware of 

technology or profitability of certain practices. Similarly, (Nebel et al., 2017) found that access to 

technical assistance and information was a significant motivating factor for landowners to 

participate in wetland enhancement projects, specifically to learn how such projects could affect 

them personally. It is identified that technical assistance and advice actors influence farmer 

decision-making (Baird et al., 2016; Prokopy et al., 2008). For example, the Farmland Health 

Check-Up “provides farmers in the LEADS [Lake Erie Agriculture Demonstrating Sustainability] 

Eligible Area with a unique opportunity to work with a CCA or P.Ag free of charge” (OSCIA, 

2021c) and that the program “allows for maximum discussion with your Certified Crop Advisor” 

to “develop a list of [BMPs] that are targeted for your farm operation” (Canadian Agricultural 

Partnership, 2020). Knowledge transfer through technical assistance has demonstrated that farmers 

gain an enhanced understanding of actions to improve environmental features on their farms and 

support added effort to secure funding opportunities (OSCIA, 2014). However, it is identified that 

the advisory capacity deficiencies regarding agri-environmental practices are of potential concern 

(Ingram & Mills, 2019; Ingram & Morris, 2007).  
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Corrective action plans have linkages to knowledge transfer in technical assistance and services, 

as they are commonly reviewed and verified by technical experts who provide advice and 

suggestions (Smith et al., 2020). Often, corrective action plans may not be implemented without 

verification and approval by technical experts. Enhanced availability of technical information is a 

possibility to further assist farmers in preparing their program plans (Smith et al., 2020) to help 

farmers acquire a more accurate prediction of costs and actions required for their project (OSCIA, 

2014). Such technical assistance is of utility to delivering agencies, as agencies may better 

understand the funds needed and ultimately enhance the environmental merit of projects proposed 

(OSCIA, 2014). 

 

Implementing biodiversity conservation practices, technologies, or projects on-farm is arguably 

the ultimate and most complex or expensive step for farmers to undertake and given the variability 

in implementation planning, different services are needed to support farmers in realizing project 

outcomes (Smith et al., 2020). Knowler and Bradshaw (2007) identify how technical services assist 

farmers who lack the skills to implement such projects. These services are reflective in the sample, 

including MVCA’s Tree Planting Program: “Reforestation services are available to landowners. 

MVCA staff can help you develop a planting plan and arrange for planting by a contractor if 

required” (MVCA, 2021a). (Morrison & FitzGibbon, 2014) note a growing call among 

stakeholders regarding the EFP to increase technical support for BMP implementation to 

maximize benefits from implemented actions. It is also found that on-farm assistance to complete 

an action plan, one-on-one on-farm visits by technical specialists, and on-farm demonstrations of 

practices and technologies are additional technical resources commonly requested by farmers 

wishing to implement action plans (Singh et al., 2018; Smith et al., 2020). These opportunities to 

enhance technical assistance and services may cater to a greater diversity of needs amongst 

producers, encourage higher rates of action plan implementation, and encourage others to 

participate in such programs (Smith et al., 2020).  

 

Technical assistance alone may not be enough and is often accompanied by financial incentives 

(e.g., cost-share). Many programs within the study provide both financial incentives and technical 

assistance or duplicate both. For example, the Habitat Stewardship Program for Aquatic Species 
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at Risk offers financial incentives for landowners to procure professional and technical services 

(Fisheries and Oceans Canada, 2020). Similarly, Ducks Unlimited Canada claims landowners will 

receive expert technical assistance and (potentially) project funding and compensation for wetland 

restoration projects (Ducks Unlimited Canada, 2021b). Research has shown that participants of 

conservation programs prefer both the provision of financial assistance and expert technical help 

(Knowler & Bradshaw, 2007; Trenholm et al., 2017), and that the success of such implemented 

projects partially depend on the availability and sufficiency of both technical and financial supports 

for landowners (Lamba et al., 2009; Smithers & Furman, 2003). For example, Smith et al. (2020) 

found that level of implementation of EFP action plans has increased significantly since 1999, 

likely due to the wider availability of cost-share programs providing financial resources for plan 

implementation during this time. In scenarios where direct grants to farmers are limited, technical 

assistance may be a motivator for non-financial compensation or reduce the potential expenditures 

on payments to landowners in various conservation programs (Trenholm et al., 2017).  

 

4.3.2 Key Agencies in Delivering Programs: Conservation Authorities and Ontario Soil 

and Crop Improvement Association 

In terms of diversity and localized programs available to dairy farmers, conservation authorities 

are a significant actor in delivering these programs to farmers as identified within the four case 

municipalities explored in this study – especially when compared to other delivering agencies 

included in the matrix (Table 4.6). Within the scope of this study, conservation authorities are the 

largest deliverer of conservation programs and resources to farmers in terms of quantity and 

diversity of programs available (n = 407 documents). The mandate of conservation authorities is 

to “undertake watershed-based programs to protect people and property from flooding and other 

natural hazards, and to conserve natural resources for economic, social and environmental 

benefits” (Conservation Ontario, 2020a). The second agency is the Ontario Soil and Crop 

Improvement Association (OSCIA) (n = 323) with a similar diversity of programs available. The 

mission of the OSCIA is to “facilitate responsible economic management of soil, water, air and 

crops through development and communication of innovative farming practices” (OSCIA, 2021a). 

The objectives of both agencies lend themselves to working with farmers, as both producers and 

landowners of large portions of lands, to enable voluntary stewardship practices among the 

landscapes (i.e., watershed) and within agricultural production practices and industries. 
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In the case context, both conservation authorities and the OSCIA are amongst the most localized 

and specialized agencies delivering programs and working directly with farmers on the ground. 

Municipalities were included as units of analysis and could arguably be the most localized units. 

However, their availability of program delivery is far limited compared to that of conservation 

authorities and the OSCIA, which works with 53 local associations across the province, including 

one each for Perth, Oxford, Wellington Counties and Waterloo Region (OSCIA, 2021c). Many 

other agencies delivering programs do not work with farmers as directly as the OSCIA or 

conservation authorities. To illustrate, while Agriculture and Agri-Food Canada and OMAFRA 

both contribute to the Canadian Agricultural Partnership and provide resources on their websites, 

it is the OSCIA that is facilitating implementation and delivery: “The Ontario Soil and Crop 

Improvement Association (OSCIA) administers cost-share funding to farmers and other 

businesses. Program details, including how to apply, program guides, and application forms can 

be found on the OSCIA website” (OMAFRA, 2021f).  

 

This groundwork by both agencies in delivering programs also includes a large portion of technical 

expertise, assistance, and services available to farmers – not illustrated as commonly by other 

delivering agencies as identified in the inventory of programs (Table 4.6). Research has shown 

that technical assistance and services are essential to implementing farmers’ agri-environmental 

action plans, as discussed in section 4.3.1.1.6. Such agencies may also play a key role in building 

farmer capacity by facilitating social peer-to-peer learning networks (Baird et al., 2016). Lamba et 

al. (2009) emphasize that concerning program delivery, some farmers in some Ontario 

communities trust conservation authorities more than other agencies, given that they are at “arms 

length” from other regulatory agencies such as OMAFRA or the MNRF (p. 73). This speaks to the 

critical roles both conservation authorities and the OSCIA, as service providers of technical 

assistance to the agricultural community, play in delivering program supports and facilitating 

voluntary biodiversity conservation activities within the case context.  

 

4.3.3 Omissions and Implied Meaning of ‘Biodiversity’ in Programs  

Few programs explicitly mentioned or defined “biodiversity" in their online documents. 

Exceptions include programs from ministries whose partial mandate is to conserve biodiversity, 
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resources, such as the Ontario Phragmites Working Group, or the MNRF: “The provision of 

incentives to private landowners, to protect the natural heritage and biodiversity values on their 

lands, is an important tool to encourage sound stewardship” (MNRF, 2018). Despite the lack of 

explicit acknowledgement of biodiversity, several programs, such as several conservation 

authorities’ water quality programs, directly benefit the enhancement of biological diversity 

resources and natural features (e.g., wetland creation, wildflower plantings). Correspondence with 

a conservation outreach coordinator emphasizes this point: "most of our programs support 

landowner actions to improve and protect water quality... many of these projects benefit 

biodiversity” (GRCA, personal communication, November 26, 2020). While achievements in 

biodiversity conservation outcomes are not the only aim of many agri-environmental programs, 

they are nonetheless one of the most important (McKenzie et al., 2013). The framing of 

programming documents on water quality protection is unsurprising, given that conservation 

authorities' original mandate is centered around natural hazard risk management, focusing on water 

quality control and flood abatement (Krause et al., 2001). However, the discussion points to a self-

evident point: the natural environment and its various features, either natural, built, or cultural, are 

fundamentally connected. 

 

Similar omissions can be said for the term "ecosystem services." While the term "ecosystem 

services" was rarely explicitly stated in programming documents (except for some resource guides 

from CVC), the benefits of taking advantage of sustainable practices or projects meant to conserve 

or enhance the natural environment and agriculture were implied on many occasions. These 

documents framed implied ES as either intrinsic (e.g., helping the environment for the 

environment's sake) or anthropocentric (e.g., benefitting humans directly). Anthropocentric 

framing further diverged into benefits brought to the individual landowner (e.g., improved soil 

health and increased yields) or the greater community (e.g., reduced flooding risk or roads clear of 

snow due to windbreaks). See Table 4.11 for quotes illustrating these implied ES in program 

documents. As reviewed in chapter two, ecosystem service frameworks provide a useful heuristic 

device to communicate benefits and reasons to conserve ecosystem health for human benefit and 

mobilize action in doing so.  
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Table 4.11 Examples of implied ecosystem services and their framing in program documents. 

Ecosystem Service 

Framing 

Program or Resource 

Name 

Quotation 

Intrinsic  Nest Box Guide for 

Waterfowl, Ducks Unlimited 

Canada 

“Cavity-nesting species are among the most threatened 

birds in North America…. Nest boxes provide an 

inexpensive, easy way to provide nesting sites for such 

waterfowl species” (Pearman et al., 2008). 

50 Million Tree Program 

Fact Sheet, Forests Ontario 

“The main motivations for participating in the 50 MTP 

include: improving wildlife habitat, connecting forests to 

create larger natural corridors” (Forests Ontario, 2020). 

Birds on the Farm: A 

Stewardship Guide, Ontario 

Nature 

“If we have the ability to make the landscape worse for 

birds, then we surely also have the ability to improve it. And 

that is what this guide book is about: improving habitat 

around the farm for birds” (McGauley, 2004). 

Anthropocentric – 

Benefits to Individual 

Landowner 

Soil Health Case Studies, 

Farm & Food Care Ontario 

“The change in tillage is the most important change and has 

had the greatest impact. Our yields have been fantastic with 

excellent weed control and moderate fertilizer applications 

while at the same time encouraging an ecosystem for the 

regeneration of soils” (Schaer, 2021).  

Best Management Practice 

Series: Inter-Seeding Cover 

Crops, OMAFRA 

“Inter-seeded cover crops may help to break a plow pan 

(compacted layer) by sending roots deep into the profile 

during the growing season when the soil would otherwise 

be bare. The cover crop can also improve trafficability 

during harvest and reduce compaction” (OMAFRA, 2016a). 

A Landowner’s Guide to 

Managing and Controlling 

Invasive Plants in Ontario, 

Ontario Invasive Plant 

Council  

“Invasive plants can reduce crop yield… Some invasive 

plants, such as Cypress Spurge (Euphorbia cyparissias) can 

endanger livestock and diminish the growth of edible 

vegetation”  (Anderson et al., 2016). 

Anthropocentric – 

Benefits to 

Community 

Farmland Health Check-Up: 

Benefits to Your Farm and 

the Environment, OSCIA 

[Video] 

“It benefits my farm, but it also benefits the environment 

around our farm… It benefits the people downstream 

because there’s no erosion, there’s no sediment… it’s good 

for the community” (OSCIA, 2020).  

Living Snow Fences on the 

Landscape, GRCA [Video]  

“Living snow fences, for us, provide a lot of safety for the 

road users. It minimizes all the drifting and sifting snow 

hitting road… It allows us to use less salts and chemicals 

and makes better visibility for drivers” (GRCA, 2019). 

 

The omissions of the terms “biodiversity” and “ecosystem services” point to a gap in program 

marketing and delivery, specifically that the designing of agri-environmental programs with 

biodiversity and ecosystem services in mind is limited. However, this is somewhat unsurprising, 

as previous research has found similar with the expensive and expansive agri-environment 

schemes in Europe focusing more on the fragmented individual farm scale than the overall 

connected landscape (McKenzie et al., 2013). Previous research has suggested, however, that 

program messaging that centres biodiversity can be less well-received for farmers, specifically if 

its term and usage is used abstractly (i.e., “biodiversity” as a whole) and not associated with 

positive, personal values (i.e., how it may affect them personally) (Herzon & Mikk, 2007). This 
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may justify an intentional omission of biodiversity and burying of biodiversity benefits in 

programming messaging and materials. 

 

Regardless of intent, these omissions have several implications for the facilitation of program 

delivery to benefit agricultural biodiversity: First is the recognition that biodiversity conservation 

on agricultural lands depends on the individual landowner's voluntary and discretionary uptake. 

How can relevant stakeholders ensure effective strategic direction is undertaken to encourage and 

sustain a prolonged commitment and integration of conservation practice on private lands if the 

programs available do not explicitly state or define biodiversity or the benefits derived from it? 

Additionally, how the framing around the implicit mention of "biodiversity" and "ecosystem 

services” and how this framing connects to stakeholder values can shine a light on how 

programming communicates whose responsibility it is to engage in biodiversity conservation 

efforts, for what reasons, and to whose benefit. Lastly, the issues impacting biodiversity attribute 

to the fragmentation of the natural landscape (Bélanger & Grenier, 2002). Individual programs 

designed to target small-scale projects at the farm level may not be the message to share with 

landowners regarding how agriculture can contribute to biodiversity conservation.  

 

Subsequent research should pursue the following questions: i) is the omission of explicit references 

to biodiversity and ecosystem services a purposeful tactic in effective program messaging to 

farmers? and; ii) what implications would doing so have for meaningful conservation practice and 

overall strategic direction for biodiversity conservation in the agri-environment? 

 
4.3.4 Piecemeal and Bottom-Up Approach to Program Delivery Relying on Cumulative 

Impact 

The current approach to agri-environmental program delivery in Ontario can be characterized as 

unsystematic and fractional measures implemented over a certain period, leading to a piecemeal 

approach for agricultural biodiversity conservation among larger natural systems.  

 
Several examples illustrate this ‘piecemeal’ approach. All programs identified are targeted at the 

individual farm level and require the initiative of the singular farm operator to access and utilize 

such resources. The uptake of such programs, activities, and resources by farmers adopting 
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biodiversity-friendly farming practices relies on the cumulative impact of the project(s) occurring 

on a farm parcel to have a real impact across the landscape. Limits of funding in the SARFIP 

program guide illustrate this: “Stacking of SARFIP contributions towards the same project by two 

or more farm businesses is not permissible. … A single project may receive cost-share from one 

BMP category only… cost-share will only be applied once to a project cost item” (OSCIA, 2021b). 

Provincially accessible programs such as the Canadian Agricultural Partnership, LEADS, 

SARPAL, and SARFIP are competitive and/or allocate financial resources on a first-come, first-

served, annual basis based on the quality of project applications received: “cost-share funding 

under the Partnership is merit-based” (OMAFRA, 2021f) and “funding for this program is limited; 

if you have a project idea that fits, submit your application as soon as possible” (OSCIA, personal 

communication, March 24, 2021). This sentiment is corroborated by findings from (Morrison & 

FitzGibbon, 2014), where farmers described that funding is “oversubscribed in a mad rush” within 

weeks, if not hours (p. 399).  While these program funding frameworks may allow for dollars to 

be allocated to projects of highest environmental value, they require substantial upfront work and 

costs for farmers to apply with no guarantees of funding projects, perhaps disincentivizing farmers 

to apply in the first place (OSCIA, 2014). Lastly, some examples of program intakes and 

continuous delivery are contingent on temporary (often annual) renewal of external funding 

sources (Lamba et al., 2009; OSCIA, personal communication, October 19, 2020). For example, a 

notice on MVCA’s water quality program website states that landowners should be aware that 

“grant rates are reviewed annually and may be subject to change” (MVCA, 2021). 

 

In all of these instances, willing individual farmers must self-identify practices assuming they do 

not interfere with production and finance large portions of these projects conditional on the level 

of support available that year and assuming they are successful with their application (Marr et al., 

2016). Further, the design of such cost-share programs are criticized for their relatively short 

planning horizons, specifically that “they come and go and seek to address issues of the day. They 

are not long-term programs and it is difficult, if not impossible, for farmers to plan around them” 

(Morrison & FitzGibbon, 2014, p. 395). This can be exemplified in the iterations of the EFP, which 

is now on its fourth edition since its inception in 1992 (Morrison & FitzGibbon, 2014; OMAFRA, 

2021b). Such short-term priorities make it difficult to stabilize or achieve long-range 

environmental outcomes, such as carbon sequestration or climate change adaptation (Morrison & 
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FitzGibbon, 2014). 

 

Let the author clarify that such piecemeal approaches are not inherently poor – their success 

depends on the size, quality, distance, and connectivity between fragmented resources in the 

overall landscape (McKenzie et al., 2013). However, a review of European agri-environmental 

schemes designed this way show biodiversity outcomes have been “largely underwhelming” 

(McKenzie et al., 2013, p. 1275). It could be argued the benefits of such partial projects allows 

farmers to plan, develop, and implement projects according to the needs of their farm. However, 

it is presumed that such small-scale and limited projects would have little impact in intensive 

production or in shifting away from the “productivist Fordist model of agri-food production” 

(Robinson, 2006a, p. 207). It is also previously argued that such programs, occurring within the 

agri-environmental policy landscape in Ontario, are influenced by a governmental hesitancy to 

regulate farmers to manage their lands (Marr et al., 2016; Rotz et al., 2019).  

 

Similar critiques of uncoordinated and partial measures have been made of other agri-

environmental programs and policy landscapes worldwide. This includes the European Union’s 

Agri-Environment Scheme (AES), where scholars argue that environmental protection and ES 

provision to agricultural production systems and communities do not occur effectively or 

efficiently unless most farms undertake such measures in the landscape (Ekroos et al., 2014; 

Greiner, 2015; Merckx et al., 2009). Others have proposed “collaborative agri-environment 

schemes” as a potentially more defensible alternative – that is, a single conservation or land 

management agreement for multiple farm operations to better benefit biodiversity and habitat 

connectivity on a larger scale (McKenzie et al., 2013).  

 

Overall, the discussion around this finding points to a potential opportunity to change the current 

piecemeal approach to collectively enhance impact and willingness amongst farmers to undertake 

projects on a more connected, large-scale basis in their communities. Farmers within the survey 

sample expressed a potential interest in joining other farmers to undertake larger conservation 

projects. This survey finding points to a unique opportunity to support collaborative or shared 

projects extending beyond and connecting individual farms. While there would need to be many 

considerations, doing so may allow farmers to pool resources and assets to accrue benefits of 
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conservation projects on a broader scale, including at farm-, community-, and landscape levels 

(McKenzie et al., 2013). Despite few examples of such an approach being implemented, other 

authors have suggested that collaborative AES would benefit more stakeholders and have a broader 

impact on ES provision to and from agricultural production systems (Landis, 2017; Macfadyen et 

al., 2012). Some newer and emerging programs may lean towards this collaborative and regional 

approach, such as land management agreements (e.g., Bird-Friendly Certified Hay). Land 

management agreements may encourage farmers to pool resources and manage lands and projects 

based on consensual principles governing production practices and collective, innovative ideas. 

 

4.3.5 Municipal Capacity and Program Sustainability 

Content analysis of programs, specifically those at the local level with funding available for 

farmers, yielded a comparison of grant rates for types of certain biodiversity conservation activities 

available by member municipalities and raised questions about the capacity of local agencies to 

fund and deliver programs.  Examples are drawn from the Grand River watershed and various 

BMP projects funded by the GRCA Rural Water Quality Program, intended to protect 

groundwater through non-point sources of sediment and nutrients (GRCA, 2021). Data is 

presented in a matrix comparing cost-share rates by municipality in Table 4.12.  

 

Table 4.12 illustrates that landowners are eligible for different projects and grant rates depending 

on their spatial and municipal geography, despite all landowners operating farms in one watershed. 

Scans of other conservation authorities and municipal websites advertising cost-share programs 

evidence that rates are as varied throughout their geography (see Clean Water Program, 2021; 

MVCA, 2021). For example, Table 4.6 shows that even between conservation authorities, such as 

comparing CVC (n = 214) to LPRCA (n = 2) or MVCA (n = 3), the number of programs available 

varies considerably. It is also observed in some other conservation authority landowner grant 

programs that funding varies from year to year (MVCA, 2021) or that funding is available based 

on renewed commitments to funding every five years (GRCA, 2021).  
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Table 4.12 Rural Water Quality Program available to farmers by cost-share rate and municipality (GRCA, 2021a). 

Program Activity Municipality of Applicant  

Wellington* Perth Oxford* Waterloo* 

Manure storage and 

handling 

50% up to $25,000 — — 50% up to 

$25,000 

Manure storage and 

decommissioning  

50% up to $3,000 — — 50% up to $3,000 

Milkhouse/milking parlour 

washwater treatment and 

disposal 

50% up to $5,000 — 50% up to $2,000 50% up to $5,000 

Deadstock composting 

facilities 

50% up to $4,000 — — 50% up to $4,000 

Fuel storage/handling 50% up to $4,000 — 50% up to $500 50% up to $4,000 

Fertilizer/chemical storage 

and handling  

50% up to $2,500 — 50% up to $500 50% up to $2,500 

Erosion control structures 

(grassed waterways, water 

& sediment control basins, 

streambank stabilization) 

75% up to $15,000 75% up to 

$10,000 

50% up to $3,000 75% up to 

$15,000 

Improvements to 

machinery crossings 

50% up to $5,000 — — 50% up to $5,000 

Clean water diversion 50% up to $5,000 — 50% up to $3,000 50% up to $5,000 

Exclusion fencing (i.e., 

livestock fencing along 

watercourses) 

75-100% up to $10,000 75-100% up 

to $7,500 

50-100% up to 

$5,000 

75-100% up to 

$10,000 

Tree planting (i.e., stream 

buffers, fragile land 

retirement, windbreaks)  

75% up to $10,000† 75% up to 

$7,500 

— 75% up to 

$10,000† 

Cover crops $60/ac up to 50 ac† $30/ac up to 

50 ac 

— $60/ac up to 50 

ac† 

Strip-/no-till planting 

equipment 

— $20/ac up to 

50 ac 

— — 

Living snow fences  80-100% up to $5,000† — — 75% up to $7,500 

Restoration/creation of 

natural areas 

80% up to $7,500† — — 75% up to $7,500 

Woodland 

conservation/enhancement 

— — 50-70% up to 

$2,000 

— 

Nutrient management 

plans 

75-100% up to $2,000 — 50% up to $500 50% up to $2,000 

Alternative phosphorus 

application practices 

— $10/ac up to 

50 ac 

— — 

Wellhead protection 80% up to $2,000 — 50% up to $500 75% up to $2,000 

Wellhead abandonment 

and decommissioning 

100% up to $2,500 — 50% up to $500 100% up to 

$2,500 

Tile drain control 

structures 

— — — — 

Septic systems  — — 50% up to $4,000 50% up to $2,000 

Crop nutrient plans 75% up to $2,000 — — — 

Fragile land retirement — — 50% up to $2,000 — 

Innovative projects  50% up to $10,000 — — — 

Funding Source  County of Wellington ECCC County of Oxford 

County of 

Middlesex 

City of Stratford 

Region of 

Waterloo 

* Updated EFP required to apply. † Additional performance incentives available. – No funding available. 
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Within Table 4.12 it can be observed that some municipalities are contributing more funding to 

program activities and in, turn, providing area farmers with more support: County of Wellington 

and Region of Waterloo have comparatively more financial resources allocated to program 

activities relative to Counties of Perth and Oxford. Differences in the types of activities are 

observed as well. Oxford offers cost-share activities more directly related to productive capital or 

infrastructure beneficial for water quality protection, such as milkhouse and milking parlour 

washwater treatment and disposal, chemical storage and handling, wellhead protection and 

decommissioning, and exclusion fencing. Wellington and Waterloo offer a more comprehensive 

array of activities directly related to farm production and those directly implementable into the 

natural environment, such as tree planting, cover crops, living snow fences, and the creation of 

natural areas. 

 

A variety of factors could explain regional differences in funding levels and activities. Potential 

explanations include interregional differences or targeted priorities for environmental conservation 

amongst farmers, the relative population living in watershed’s boundaries, the resources or the 

willingness of the municipality to contribute to the program, or the source of funding altogether. 

Perhaps this variability is a consequence of the conservation authority funding model and the 

undergoing changes to this funding model (specifically a downloading of provincial responsibility 

to municipalities to fund conservation authorities) as discussed in section 2.2.4 (Conservation 

Ontario, 2020a; Juha, 2019).  

 

A likely explanation is that the types of projects available, as well as the monetary support 

available for undertaking projects within a particular municipality, result from the license, 

willingness, or capacity of the member municipality to invest in such voluntary-based programs 

(Caldwell et al., 2021; GRCA, 2021c). A recent news release celebrating a milestone of Waterloo 

Region investing $20,000,000 in grants for farmers evidence this willingness:  

The GRCA delivers a voluntary Rural Water Quality Program on behalf of 6 Upper Tier 

municipalities in the watershed. Annually, these municipalities provide a combined 

$8,000,000 that is delivered as cost share funding within their municipalities. … For the 

municipalities choosing to invest in private land stewardship projects, the GRCA provides 
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technical staff and an established delivery framework (emphasis added; GRCA, 2021).  

The quality of projects and quantity of funding available in Oxford County, the reputable ‘dairy 

capital of Canada’ (Lammers, 2016), are far fewer than the diversity of cost-share program options 

and funding made available by Wellington County and Waterloo Region. While this could be 

explained by the larger population base of both Waterloo and Wellington (hence, more 

developmental pressure to manage natural resources or a more extensive tax base to support 

programs), this notion is despite that more municipalities are putting resources forward in Oxford 

to funding far fewer projects and at a lower rate than single-source funders in both Wellington and 

Waterloo. Perth County observably has no municipal support within the Grand River watershed. 

Federal aid (more than likely a result of the Conservation Authority securing this funding) is the 

sole funding source for a few cost-share projects available to Perth agricultural landowners in the 

Grand River watershed. 

 

Many conservation authorities working with municipalities in Ontario have implemented and 

delivered these water quality programs, recognizing that they are a critical investment to 

preventing and mitigating water quality issues (Krause et al., 2001). This is particularly true in 

rural areas where properties often rely on private services, such as septic systems or private wells, 

and individual actions can have downstream impacts (Krause et al., 2001; Veale & Cooke, 2016). 

However, the overall sustainability of such programs is to be questioned. The embedded case 

example of GRCA’s Rural Water Quality Program reflects the municipal value of program 

investment and recognition of working with local landowners to protect natural resources or 

mitigate potentially negative impacts beyond the farm gate. 

 

Although conjecture, this finding may raise questions amongst potential program participants who 

could be curious about why local individual supports or funding levels to undertake conservation 

efforts are not available to them but are for their neighbours. Similarly, one producer’s agricultural 

field may be eligible for cost-share support and the other may not be based on political geography. 

This finding raises important questions for the coordination, integration, and support of voluntary 

stewardship practices on private lands at the local level. As mentioned previously, farmers may 

cumulatively secure funding from multiple sources, as encouraged by the OSCIA – for those who 

may have limited financial support from their municipality, this option may be beneficial.   
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This variability in funding on a municipal basis is also exemplary of a piecemeal and bottom-up 

approach, as previously discussed in section 4.3.4.  Principles behind the establishment of 

conservation authorities include recognizing that stewardship is to cover and manage all 

conservation features in a given area beyond political boundaries (Conservation Ontario, 2020d). 

While program delivery by conservation authorities is available on a watershed basis, many 

programs are funded and delivered based on municipal support and within the jurisdiction of 

political boundaries (GRCA, 2021). The current program landscape among conservation 

authorities to offer programs to support voluntary stewardship activities on private lands suggests 

that the program delivery approach goes against the initial principle of addressing environmental 

issues from a watershed basis instead of a political one. 

 

The current and changing program landscape among conservation authorities to conserve natural 

resources, such as biodiversity on private lands, suggests that the current cost-share approach goes 

against the initial principles leading to the need for conservation authorities. These principles 

include the need to address environmental issues from a watershed basis instead of a political one; 

the grounding in local initiative recognizing the value of conservation authorities' existence and 

the commitment to sustain their operations; and lastly, the shared funding responsibility between 

provincial and municipal government (Conservation Ontario, 2020d). Perhaps a reworked 

approach in how environmental issues are addressed at the local level and amongst private lands 

is required, and revisiting these principles could be of benefit doing so.  

 

These findings from this comparison of grant rates and activities by municipality emerging from 

the content analysis lead to the need to further inquire into the following questions to give more 

insight into the research objectives and case study. First, what level of autonomy and capacity do 

conservation authorities have to deliver programming to support conservation on private 

agricultural lands? Second, how do member municipalities see the investment or financial support 

for biodiversity conservation and ecosystem services as a priority? Third, do municipal 

stakeholders see agriculture as a means to support this conservation and benefit from it for the 

public interest? Lastly, does inconsistent program delivery availability occur because similar 

efforts are being delivered to farmers elsewhere by another stakeholder (e.g., OSCIA)? 
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5 Summary and Conclusion 

This chapter provides a summary of the research goal, objectives and highlights the key findings. 

It will offer concluding thoughts on the profile of agri-environmental practices and motivations 

exemplified by dairy farmers based on the survey sample and the characterization of agri-

environmental programs to conserve biodiversity amongst southwestern Ontario dairy farmers in 

four case municipalities. Summary and reflection on the results presented and discussion had from 

Chapter Four will be discussed. This chapter will provide future directions for program delivery, 

as well as opportunities for the research will be offered. 

 
5.1 Summary of the Research 
 

With current agricultural production systems contributing to the most unprecedented loss of 

biological diversity throughout human history, it is imperative to shift production systems to more 

sustainable models which provide mutual benefits to agriculture, ecological systems, and 

communities. As stewards of the land, farmers are critical actors in contributing to this shift 

through the production practices and land management strategies they adopt within their 

operations, which impact shared environments both on and beyond the farm gate. In the context 

of Ontario, biodiversity conservation on private lands is primarily up to the individual 

responsibility, willingness, and discretion of agricultural landowners to implement. Many 

programs exist to encourage this voluntary implementation of agricultural biodiversity 

conservation practices amongst farmers in areas where agricultural lands predominate; however, 

the current activities farmers are undertaking and the levels and types of support available to them 

is a point of inquiry. 

 

Using a case study approach, this research aimed to characterize the state and further the present 

understanding of practices and program activities to conserve agricultural biodiversity within the 

context of Ontario's dairy industry. In exploring programs delivered in the upper-tier 

municipalities of Oxford, Perth, and Wellington, and Waterloo to support farmers' voluntary 

conservation activities, this study offered a characterization of programs delivered and provided 

an inventory in doing so. While this research study focused on the dairy farming industry, results 

may apply to the Ontario and broader Canadian agricultural sectors. 
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5.2 Key Findings  
 
5.2.1  Profile of Farmer Definitions, Actions, Motivations, Barriers, and Opportunities 

related to Agricultural Biodiversity Conservation  

Definitions of biodiversity are multifaceted, complex, and abstract, often influenced by place-

based experiences or mental associations with the concept. Concerning agriculture, biodiversity is 

viewed as a positive aspect of agroecological systems – something to conserve to sustain 

environments and provide resources to current production systems. 

 

Emphasis on BMPs as an implemented means to conserve biodiversity on farms may result from 

the top-down channels of information from scientists, advisors, and governments, whereby farmers 

are on the receiving end of this messaging. With several supports available to overwhelmingly 

promote BMPs amongst farmers, it appears they are the mainstream and socially accepted 

approach for sustainable production and provisioning of ecosystem services in agri-environmental 

spaces. BMPs that are highly productive or easily integrated into the existing farm operation are 

the most widely adopted activities by farmers in this study. This finding suggests that an ease of 

convenience, desire to maintain the farm as is, or unwillingness to assume financial capital or 

labour costs to implement conservation activities are factors influencing the current profile of 

undertakings. Messaging on the implementation of agricultural biodiversity conservation 

practices, including BMPs, should be inclusive to ensure farmers see reciprocity in adopting 

personally beneficial activities for their operations and communities, consumers, the broader 

industry, and the environment. 

 

There are gaps between motivations or values to conserve agricultural biodiversity and the actual 

implementation of activities on the ground. Motivational reasons cannot be characterized as 

exclusively profit-seeking or pro-environment as perceived in public discourse. Results show such 

motivations are complex, cannot be dichotomized, and are better understood as a spectrum. 

Financial factors play a prominent role in promoting stewardship, motivating action, and building 

capacity amongst farmers to undertake financially feasible conservation activities. These factors 

are mainly the case when considering that implementation of biodiversity may not solely result in 

the provisioning of ecosystem services but also ecosystem disservices. Whether such services or 
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disservices are real or perceived, farmers may be unwilling to voluntarily conserve agricultural 

biodiversity or integrate such practices into their operations if there is less benefit than cost; 

however, program supports such as financial resources or joining other local farmers in larger 

biodiversity conservation projects may assist. 

 
5.2.2  Characterization of Biodiversity Conservation Program Delivery Activities in 

southwestern Ontario’s Dairy Sector  

The program's matrix inventory outlined that programs could be categorized based on six different 

types of activities: corrective action plans, financial incentives, land management agreements and 

markets, peer learning, resource repositories, and technical assistance and services. Programs are 

often not categorized by one type of activity but multiple. Chapter Four outlined examples of 

programs and included excerpts from program documents to provide greater detail into practical 

applications and strategies. 

 

Corrective action plans provide a framework for farmers to assess risk and the impact of the 

production practices on the natural environment and often identify priority areas and suggestions 

to mitigate such risk. With the output of this type of program activity being a 'plan' or a strategy to 

improve farm environmental sustainability, implementation of activities and mobilizing of action 

is often excluded. 

 

Financial incentives were commonplace, suggesting they are necessary for encouraging 

participation and implementation of program activities. Positive and negative reinforcements 

could further describe the utility of financial incentives in program activities, with the former being 

some award and the latter being a penalty. Programs overwhelmingly exhibited positive 

reinforcements relative to negative, which were only applicable in the dairy industry. Grants, cost-

shares, subsidized activities, and tax benefits are common financial incentives motivating farmers 

to partake in program activities. Such incentives help offset part of the capital costs required to 

implement projects on the farm, thus making the benefit outweigh the cost. Achieving effective 

and successful outcomes from the long-term adoption of farm projects should not rely exclusively 

on financial incentives but consider educational opportunities and technical assistance and services 

to aid farmers in sustaining project implementation and maintenance. 
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Land management agreements and markets are less common activities that manifest in several 

ways but ultimately work to correct market failures, internalize environmental production costs, 

and popularize niche markets for sustainable production. A common thread between all programs 

exhibiting such characteristics is voluntary legal mechanisms to establish agreements between two 

parties (often landlord and farmer, or conservation body and landowner). Agreements are decided 

based on the consensus of how farmland should be managed or protected for future uses. Other 

approaches include marketplaces that bring consumers and producers of sustainably produced 

goods together, reciprocate production benefits, and add value to sustainably produced agricultural 

commodities. 

 

Peer learning is the activities characterized by formal and informal social networks where farmers 

are the centre of knowledge development, exchange, and dissemination. As a reaction to traditional 

top-down technocratic agricultural extension approaches, peer learning is an understated yet 

emerging theme in Ontario's agri-environmental program landscape. Through social capital, peer 

learning can help promote agricultural biodiversity conservation practices based on trust, 

innovation, exemplified leadership amongst farmers, and buy-in from the farming community. 

Programs led by governmental and non-governmental agencies should leverage social capital to 

build trust, disseminate information, develop appropriate place-based solutions, and influence 

decision-making through peer learning networks; however, doing so should not undermine the 

capability of farmers as experiential knowledge holders in doing so. 

 

Contrary to peer learning, resource repositories are digital outputs stored on the internet that would 

likely rely on the interest and will of the eco-conscious farmer to access materials. Commonly 

hosted on program deliverers' websites, resource repositories contain static digital materials, 

including but not limited to images, videos, fact sheets, identification guides, and other 

publications. Resource repositories should be carefully crafted and curated to ensure the most 

relevant outputs are of utility and value to target end-users as a knowledge mobilization strategy; 

however, the capacity of delivering agencies to do is varied, and as a result, the quality and quantity 

of materials in such repositories is wide-ranging. The sheer volume of resources available is 

substantial for a single farmer to navigate through and identify the most relevant or valuable 
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resources. This review identified that a centralized location or repository of all outputs might be a 

more practical knowledge mobilization strategy. All delivering agencies could be aware of such a 

repository and navigate farmers to access it. 

 

Like financial incentives, technical assistance and services are crucial to facilitating farmer 

implementation of agricultural biodiversity conservation projects. With both a knowledge transfer 

and practical component often guided by field or professional experts, technical assistance and 

services help farmers maximize benefits and limits costs in project planning and implementation. 

 

Conservation authorities and the OSCIA are key deliverers of programs within the case context. 

Both work directly with farmers on heavily localized scales and address program priorities 

according to local needs. Both also deliver a relatively large portion of program implementation 

through allocating financial assistance and technical assistance and services to farmers; however, 

concerning conservation authorities, their roles and future capacity to continue performing this 

valued work are jeopardized by newly introduced provincial legislation, negatively affecting their 

mandates and financial sustainability. 

 

This research revealed several themes cross-cutting program activities and delivery within the case 

context. One theme includes the omission and implied meaning of biodiversity within program 

materials. This omission is perhaps a communication strategy premised on avoiding potentially 

negative connotations of biodiversity amongst farmers or a result of differing program mandates. 

Regardless, this study identified that all programs, whether biodiversity is explicitly stated or 

definitions were implied, had some level of direct or indirect relevance or contribution to 

biodiversity conservation. Similar omissions are reflective for ecosystem services, commonly 

referred to as a functional semantic to communicate conservation benefits and the value of 

ecological systems and their health to various stakeholder groups. The discussion identified that 

future research exploring program messaging should inquire into the reasonings and ways program 

messages are crafted. The purpose of doing so will be to determine if the effective strategic 

direction and sustained commitment to integrating private land stewardship into agriculture can be 

achievable from organizational communications and strategic operations perspectives. 
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The delivery, implementation, and applicability of agricultural biodiversity conservation programs 

across the broader industry and landscape is characterized as piecemeal, specifically from the 

standpoints of time, funding, and landscape fragmentation. While not inherently a poor approach, 

it does raise questions about the quality of projects implemented and if long-term outcomes for 

agricultural biodiversity conservation are achievable through this approach. These questions are 

exacerbated when considering municipal-level implementation of programs is also fragmented. 

The levels of support at which municipalities were willing to commit to voluntary agricultural 

stewardship programs are also highly varied. As identified in sections 4.3.5 and 5.4.1, future 

research should explore municipal priorities and strategies for elevating capacity and willingness 

to contribute to program delivery. 

 
5.3 Applicability and Relevance of Research 
 
This research attempted to uncover and expand upon a pragmatic overview of the practical and 

current practices and strategies in agri-environmental program delivery, such as those targeted to 

dairy farmers in Ontario. Understanding current trends in agri-environmental activity and program 

delivery is essential for results-based policy, design, and improvements in the policy and program 

landscape applicable to farmers' stewardship activities. Previous research into Ontario's agri-

environmental programs has focused on the EFP or conservation authorities' rural water quality 

programs. Yet, dairy farmers have a wide diversity of resources, not limited to programs offering 

corrective action plans, financial incentives, land management agreements and markets, peer 

learning opportunities, resource repositories, and technical assistance and services beyond the EFP 

or rural water quality programs, available to them to implement on-farm measures to enhance 

biological diversity. Without applying a comparative and comprehensive lens to the context of 

program delivery, similarities, differences, strengths, gaps, best practices, and most importantly, 

opportunities to best support farmer voluntary stewardship activities are limited. 

 

As well, it is hoped that governmental, non-governmental, and industry agencies engaged in agri-

environmental program delivery will benefit from having a more detailed perspective of the 

diverging and converging approaches to agri-environmental program delivery in Ontario, and the 

reviewed strengths, weaknesses, gaps, and opportunities of each as outlined in this thesis. In 
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addition, agricultural organizations may find the inventory of programs available of value for their 

respective members and are encouraged to share the inventory. Program delivering agencies may 

also use the inventory to identify additional opportunities to leverage for their program priorities. 

These findings and the inventory may serve the agricultural community looking to engage in on-

farm conservation activity and discover enhanced opportunities to support their endeavours in 

doing so. 

 

5.4 Future Research Opportunities 

While this thesis's discussion identified prospects to expand the research, an identified need to 

expand the study and further contribute to the literature on the scope of agri-environmental 

program landscapes in Ontario is offered below: 

 

5.4.1 Key Informant Interviews with Stakeholder Organizations   

Interviews with key informants from the public, civil society, and non-profit agricultural and 

environmental stakeholder organizations were not included in this study's methodological 

framework. Still, they could provide a more nuanced examination into biodiversity conservation 

program delivery in agricultural areas. This research did not adopt this method due to the time 

limitations of the study. 

 

Future research should consider the value of key informant interviews with two primary purposes 

in mind: the first providing an opportunity for key informants from stakeholder organizations 

delivering programs to check results from documentary analysis for accuracy and meaning, a 

process often referred to as "member-checking" (Birt et al., 2016; Iivari, 2018). Key informants 

may act as a 'verification check' of presented analyses and findings by engaging in dialogue with 

the researcher about their interpretations of the data presented (Creswell & Creswell, 2018). 

Secondly, key informant interviews with stakeholder organizations identified in this study (i.e., 

conservation authorities, municipal governments, conservation groups, and farmer-led 

organizations) are critical to exploring the views and perspectives regarding biodiversity 

conservation program delivery on private agricultural lands. Such groups hold power and exercise 

influence in pursuing various land use objectives, including through program delivery, either 

through influencing public opinion, working directly with farmers and landowners, and lobbying 
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policy- and decision-makers (Marr & Howley, 2018, 2019). In working with a large scale of 

farmers across the province, agri-environmental stakeholder organizations operate as 'middle 

actors,' bringing forth their perspectives in policy development, providing educational 

opportunities or financial support, and influencing whether farmers undertake conservation 

practices (Marr & Howley, 2019). 

 

In combination with the findings presented in this thesis, agri-environmental stakeholder 

organizations may elucidate greater detail into the workings of the farm community as it relates to 

biodiversity conservation in the agricultural area. Future research adopting this approach should 

aim to achieve a diversity of stakeholder organizations and perspectives, particularly the most 

prominent ones representing agricultural and environmental interests in the study area. The goal 

would be to have stakeholder representatives collectively contribute to a diverse set of perspectives 

representing a breadth of actors operating in the study area. 

 
5.5 Concluding Remarks 
 

 

Biodiversity plays a critical role in the health of ecological systems and ecosystem services 

beneficial for human welfare, community livability, and sustainable development. Agricultural 

systems and landscapes are fundamental in mitigating the current and unparalleled loss of global 

biodiversity and preserving, restoring, and enhancing biodiversity's quality and quantity as a finite 

resource for future generations. 

 

Ontario farmers as land managers of vast land areas and stewards of precious resources are key 

actors in contributing to biodiversity conservation. In the case of Ontario's dairy industry, what 

particular practices farmers are undertaking that support biodiversity, and the reasons for doing so, 

and what opportunities exist to support them in these activities was the point of inquiry partially 

justifying this research. The dairy industry is a unique case to explore this topic because it 

encompasses both livestock and crop production practices – providing a unique opportunity to 

apply findings to agriculture more generally, despite inter-sectoral differences. Within the study, 

farmers expressed a general interest in the conservation and value of biodiversity. Still, they 

expressed concerns over lack of financial resources, lack of time, access to technical services, or 
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a desire to learn more about what is possible to undertake on their farms as barriers to engaging in 

on-farm conservation activities. 

 

On-farm stewardship programs are vital in assisting farmers in playing this role to ensure the long-

term conservation of diverse biological resources and their connectivity and functioning across the 

landscape. This study also identified an inventory of resources and programs available and 

applicable to dairy farmers across the country to support them in undertaking on-farm conservation 

activities – these included factsheets, cost-share programs, workshops, and more. It was noted that 

each resource and program varied from the next but also had several similarities. For instance, 

access to resources varied by the municipality; some had different requirements of farmers to 

receive support (like requiring an EFP or not), different funding levels for similar projects, or that 

supported activities vary by geography. Cases focused on four counties in southern Ontario with 

the highest milk production and dairy farms (i.e., Wellington, Oxford, Perth, and Waterloo). In 

doing so, this research explored what resources are available to farmers and the benefits or 

challenges for farmers and program agencies alike in participating, implementing, or delivering 

these programs. Overall, this pragmatic study contributed to a broader picture of how existing 

programming is available and marketed to Ontario dairy farmers.  Strengths, barriers, 

opportunities, and gaps in program availability and delivery were characterized to ultimately 

incentivize program participation and facilitate uptake of biodiversity conservation practices on 

their operations. 
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APPENDIX A  
 

Informational Letter of Invitation to Participate in Survey to Dairy Farmers of Canada 

Project Title: Biodiversity in Canadian Dairy: Uncovering Opportunities for Meaningful 

Change in the Canadian Dairy Industry’s Environmental Stewardship  

Researcher Name and 

Affiliation 

Dr. Nicolas Brunet, Assistant Professor – University of Guelph Email: 

nicolas.brunet@uoguelph.ca 

Student Researchers Names 

and Affiliations 

Emily Sousa, Master of Science Candidate – University of Guelph 

Email: esousa@uoguelph.ca  

 

Jeffrey Reichheld, Doctoral Student – University of Guelph  

Email: jreichhe@uoguelph.ca 

Sponsoring Organizations Ducks Unlimited Canada 

Dairy Farmers of Canada 

As a dairy farmer and member of the Dairy Farmers of Canada, you are invited to participate in a 

survey on practices supporting biodiversity in the dairy sector across the country. 

 

It is well understood that agriculture plays a large role in shaping Canada’s landscape, especially 

since well over 7% of Canada’s land is actively farmed (Statistics Canada, 2014).  This 

environment is a good opportunity to better understand the challenges of the biodiversity in the 

Canadian landscape. Consequently, Ducks Unlimited Canada, the Dairy Farmers of Canada and 

the University of Guelph are interested in understanding Canadian Dairy Farmers’ relationship to 

biodiversity in the territory they occupy. 

 

Project Goal: 

The main goal of this project is to understand the role that Canadian Dairy Farmers can play in 

increasing biodiversity on and near their farms. The research that we will be undertaking is 

intended to identify dairy farmers’ attitudes toward the implementation of biodiversity 

conservation practices, including their reasons for implementing biodiversity conservation 

practices if they do, for not implementing them if they don’t, and any barriers that may stand in 

the way of implementation. A secondary goal of this research is to compile a catalog of resources 

available to farmers to help in implementing biodiversity conservation practices.  

 

What are you being asked to do?   

You are being asked to participate in an anonymous survey that collects information about attitudes 

toward biodiversity and the role that it lays on your farm. We will ask questions about whether or 

not biodiversity is a valued part of your farm practice, if you have any current and planned 

biodiversity conservation initiatives, or developed partnership and how implementing biodiversity 

conservation initiatives/partnerships affects your farm. The survey is estimated to take 

approximately 15 minutes to complete, and all information collected will remain anonymous. 

 

How will this study benefit my community? 

This research is expected to demonstrate that Canadian Dairy Farmers have the opportunity and 
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the willingness to use their expertise and their assets to help improve biodiversity at the local level. 

Decreasing biodiversity is a very real concern because of the changes that it makes to the landscape 

and to socio-ecological health, and it is therefore necessary to locate ways to maintain biodiversity, 

if not increase it. Consequently, demonstrating that dairy farmers have already committed to or are 

willing to commit to biodiversity conservation initiatives will provide needed evidence to generate 

support for those efforts. At the same time, identifying the currently existing support programs 

will provide a way for Canadian Dairy Farmers to start implementing those initiatives in the short 

term. 

 

What will happen to the information collected with the survey?   

This survey will collect no identifying information beyond asking where you farm. Once your 

answers are entered into the database, there will be no way to connect this information to you. All 

data collected will be kept in a secure location and used only by the designed researchers for the 

purposes of this research study.  

 

Information provided will be analyzed and reported to the Dairy Farmers of Canada and Ducks 

Unlimited Canada and the results will be made available to you through both organizations. In 

collaboration with DFC and DUC, the results of the study could also be used in academic 

publications, conference presentations, and for educational purposes. This data may be also used 

as part of the initial data collection for any student researchers’ theses. 

 

What are the potential risks as a participant? 

There is minimal risk associated with your participation in this project. The questionnaire may 

change your perception of certain agricultural practices deemed appropriate in order to support 

biodiversity. You are free to skip any questions or abandon the survey at any time if you so wish.  

 

Who is conducting this research?   

Emily Sousa, a Master of Science Candidate, and Jeffrey Reichheld, a Doctoral Student from the 

University of Guelph, are conducting the research. Dr. Nicolas Brunet, an Assistant Professor at 

the University of Guelph, is supervising the research. This project is funded by the Dairy Farmers 

of Canada and Ducks Unlimited Canada. 

 

This project has been reviewed by the Research Ethics Board for compliance with federal 

guidelines for research involving human participants.  If you have questions regarding your rights 

and welfare as a research participant in this study (REB#19-08-014), please contact: Director, 

Research Ethics; University of Guelph; reb@uoguelph.ca; (519) 824-4120 (ext. 56606). 
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Participant Consent Form 

 
Project Title: Biodiversity in Canadian Dairy: Uncovering Opportunities for Meaningful 

Change in the Canadian Dairy Industry’s Environmental Stewardship  

Researcher Name and 

Affiliation 

Dr. Nicolas Brunet, Assistant Professor – University of Guelph Email: 

nicolas.brunet@uoguelph.ca 

Student Researchers Names 

and Affiliations 

Emily Sousa, Master of Science Candidate – University of Guelph 

Email: esousa@uoguelph.ca  

 

Jeffrey Reichheld, Doctoral Student – University of Guelph  

Email: jreichhe@uoguelph.ca 

Sponsoring Organizations Ducks Unlimited Canada 

Dairy Farmers of Canada 

 

Project Goal: 

The main goal of this project is to further our understanding of Canadian dairy farmers’ attitudes 

toward, and use of biodiversity in their farm practice, including reasons for instituting biodiversity 

practice, reasons for not instituting biodiversity practice, and barriers against its use. 

 

Participation in this Study:   

Participation in the attached survey is entirely voluntary, and all information collected will remain 

anonymous. It is your right to withdraw at any time by simply abandoning the survey, at which 

point any unsaved data will be deleted. Please be aware that once you have completed the survey, 

these answers cannot be removed from the database.  

 

Statement of Participant Rights: 

I have been fully informed of the objectives of the project being conducted. I understand these 

objectives and consent to the collection of the data within this survey. I understand that, while no 

identifying information is being collected by this survey, complete anonymity may not be possible. 

I also understand that, if I wish to withdraw from the study, I may do so without any repercussions. 

 

This project has been reviewed by the Research Ethics Board for compliance with federal 

guidelines for research involving human participants.  If you have questions regarding your rights 

and welfare as a research participant in this study (REB#19-08-014), please contact: Director, 

Research Ethics; University of Guelph; reb@uoguelph.ca; (519) 824-4120 (ext. 56606). 

 

To agree to the above and begin the survey, please click here: START. At the end of the survey, 

you will be asked to confirm your participation by clicking SUBMIT. 

 

To decline participation in the survey, simply close your browser at this moment in time. Similarly, 

if you start the survey and wish to withdraw your participation at any time, simply close your 

browser. 
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Biodiversity in Canadian Dairy: Uncovering Opportunities for Meaningful Change in the 

Canadian Dairy Industry’s Environmental Stewardship 

 

ENGLISH Survey 

 

START OF SURVEY  

 

Farm Background 

 

In what region do you farm?  

o Alberta 

o British Columbia 

o Manitoba 

o New Brunswick 

o Newfoundland 

o Nova Scotia 

o Ontario  

o Prince Edward Island  

o Quebec 

o Saskatchewan 

Please indicate the municipality6 that you farm in: _______________ 

 

How long7 has your family farmed at this location? ____ 

 

How big8 is your farm?  

 

How many cows9 do you milk? ____ 

 

How many total dairy cattle10 are on the farm? (Include dry cows, calves, bulls, heifers) ____ 

 

How many total other cattle11 are on the farm? ____ 

 

 
6 Use the location of your herd for this response.  
7 Indicate how long in years you or your family started this farm as a continuous entity. In other words, how long has 

it been since this farm has been operated by a different family?  
8 How many acres do you control and make decisions about, as a part of your farm? ie total farm area. Include all 

land, such as cash crop, land dedicated to dairy production, and untilled/unproductive land. 
9 Please indicate the number of cows that you expect to milk on a regular, daily basis. 
10 Please indicate the number of cows involved in the dairy operation: cows, calves, dry cows, bulls, etc. Cattle for 

other purposes will be counted in a different question. 
11 How many cattle for other than dairy production? This would include cattle for beef and veal production, etc. 
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What style housing do you use for your dairy herd? 

o Tie stall 

o Free stall 

o Pack barn 

How do you milk your cows? 

o Tie stall 

o Parlour 

o Robotic/voluntary 

Do you pasture12 your cows? 

o Milking?  Yes/no  How many weeks per year? ___ How many hours per day? ___ 

o Dry?  Yes/no  How many weeks per year? ___ How many hours per day? ___ 

o Beef?  Yes/no  How many weeks per year? ___ How many hours per day? ___ 

o Heifers?  Yes/no  How many weeks per year? ___ How many hours per day? ___ 

o Other?  Yes/no  How many weeks per year? ___ How many hours per day? ___ 

Is your pasture…. 

o native plant species13? 

o cultivated? 

Do(es) one or more of the principal farmers14 work off-farm? Yes/no  

How many hours per week, on average, do they work off-farm? ____ 

 

This survey is about biodiversity on Canadian dairy farms. To get a sense of how and why 

Canadian farmers address biodiversity, please describe, in your own words, what biodiversity is 

and why it is important:  

 

Farm Production 

 

How would you describe your farm? 

o Conventional15 

o Non-conventional16 

 
12 Here, pasture is defined as a grassed field intended to provide a portion of the cows’ daily feed, as well as outdoor 

exercise. 
13 Is your pasturage made up of plants that can be found in the local landscape (native species), or have you planted 

species that are not native to the area, ex. Kentucky Blue Grass (cultivated)? 
14 The people who work on the farm, own it and make the decisions about how the farm is run. 
15 Defined as using well-accepted farm practices, such as tillage, conventional no-till and chemical herbicides and 

pesticides. 
16 Defined as intentionally limiting the use of chemical inputs, and incorporating soil-preserving practices, but being 

prepared to adopt more conventional methods, if necessary. Ex. Using chemical herbicides or pesticides to address 

severe infestations. 
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o Organic17 

How many acres of your farm do you irrigate18? ___ 

 

How many acres of hay19 do you produce annually? ____ 

 

How many acres of non-hay silage20 do you produce annually? ____ 

 

How many acres are devoted to pasture21 for your dairy cattle? ____ 

 

What percentage of your dairy cattle’s feed do you purchase from off-farm? ____ 

 

Do you grow cash crops22? Yes/no 

If so, how many acres of:  

o Soybeans ____ 

o Seed corn ____ 

o Canola ____ 

o Wheat ____ 

o Barley ____ 

o Other ____ 

Do you have a crop rotation plan23? Yes/no  

How many years24? ____ 

 

How many acres of untilled land25 are part of your farm area (total)? ____ 

 

What percentage of your total acreage is untilled26 (approximate)? ____ 

 
17 Adheres to the practices outlined by your local organic certification body but does not necessarily need to be 

certified as organic. 
18 Total number of acres that you provide water for. 
19 Includes all types of hay: dry hay and hay silage “haylage.” 
20 Includes all types of fermented feeds, except for hay silage. 
21 Here, pasture is defined as grass intended as a portion of the animals’ ration. (This is the same definition for pasture 

as above.) 
22 Defined as crops grown for sale to generate cash profit that supplements or supports the dairy operation. Does not 

include crops grown in order to feed the dairy herd. 
23 A formal plan that takes advantage of crops’ differing properties and benefits to the ecosystem to contribute to 

overall yields by planting in planned successions. 
24 What is the average number of years that you would maintain between subsequent plantings of the “primary crop”? 
25 Land that is part of the farm, but is not used for cash crop, pasturing or for feed production. Examples of this would 

be woodlot, natural regeneration area, stream beds and watercourse margins, etc. 
26 Here, untilled land refers to land that is not used for crop production or for feeding the dairy cattle. This would 

comprise features like stream buffers, woodlots, shelterbelts and hedgerows, and land left fallow for natural 
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Does your farm include a woodlot? Yes/no 

How many acres? ____ 

 

How do you use your woodlot? (check all that apply) 

o Food products (ex. maple/birch syrup) 

o Foraging (ex. mushrooms/fungi, berries, etc.) 

o Firewood 

o Wildlife/hunting preserve 

o Agritourism 

o No use 

Have you had a biodiversity plan27 completed on your farm? Yes/no  

 

Have you signed a conservation/stewardship agreement or conservation easement28 with a 

conservation organization? Yes/no  

 

Land Management Practices 

 

What specific land management practices do you use on your farm? (check all that apply; you 

can click on any term in this list for a description) 

o Reduced/no use of chemical herbicides and pesticides29 

o Chemical herbicide and/or pesticide application30 

o Commercial fertilizer application31 

o Draining wetlands32 

o Systematic tile drainage33 

o Converting unused land to crop land34 

o Removing fencerows/merging fields35 

 
regeneration. It would not include features such as pasture or land left fallow in the short term as part of a crop rotation 

plan. 
27 This is a formal plan that inventories biological diversity, assesses the status of species found on the farm, sets 

restoration targets and develops a budget/plan for engaging in conservation practices.  
28 This is a formal plan underwritten and funded by various ministries and managed by organizations such as Ducks 

Unlimited Canada (DUC), Nature Conservancy of Canada (NCC), Manitoba Habitat Heritage Corporation (MHHC), 

agri-stewardship group that reserves specified areas for natural conservation. 
29 Commercial chemical preparations intended to target and eliminate various unwanted pests, such as insects, weeds 

and fungi.  
30 Ibid. 
31 Commercially prepared fertilizers, such as ammonia, nitrogen or potassium applications. 
32 Removing water or lowering water tables to recover tillable land. 
33 Underground tiling intended to increase water removal and to improve drainage for increased yield. 
34 Tilling land such as woodlots or fallow fields (not already in a crop rotation) to increase the useable acres on a farm. 
35 Removing trees, shrubs and other non-crop plants to allow improved access between fields and/or to merge fields 

for greater productivity. 



 

 

205 

o Minimum/no-till36 

o Strip-till37 

o Using manure as fertilizer38 

o Intercropping39 

o Undersowing40 

o Cover cropping41 

o Shelterbelt/hedgerow management/reintroduction42 

o Small field size43 

o Spring grains44 

o Crop rotation45 

o Mixed farming46 

o Diversifying plant species47 

o Pasture management/avoid overgrazing48 

o Riparian barriers by fencing streams and/or establishing riparian buffers49 

o Naturalization of riparian zones / vegetated areas beside watercourses / around wetlands50 

o Strip planting51 

o Not cutting grass/weeds52 

 
36 Using tillage practice that disturbs a minimum of soil for planting. 
37 Precision planting and tillage that tills only the seedbed and applies inputs to this limited zone.  
38 Incorporating animal manure as the primary source of nutrients, rather than chemical fertilizers. 
39 Growing two or more crops in close proximity to take advantage of mutually beneficial properties. These crops 

perform better when grown in close proximity. For example, intercropping peas and canola can increase yields in both 

crops. https://www.producer.com/2018/08/intercropping-canola-and-peas-shows-increased-net-returns/ 
40 Planting a second crop at the same time as or after a primary crop, which is intended to continue growing after the 

primary crop has been harvested. A common example is planting a hay crop under wheat. 
41 Crops planted with the specific purpose of managing soil erosion and soil quality. Legumes and grasses are common 

cover crops. 
42 Introducing rows of trees or other non-crop plants that reduce field size and reduce soil erosion. 
43 Using smaller cropped areas that can lead to a greater variety of crops or that can increase the presence of non-tilled 

areas, such as hedgerows and grass trips. 
44 Cereal crops planted in the spring for harvest in the fall. 
45 Planned planting of specific crops in specific order to take advantage of each crop’s specific properties. Contributes 

to soil health and maintenance. 
46 Raising crops and animals on the same farm and taking advantage of the properties of both to enhance overall farm 

sustainability. 
47 Intentionally planting multiple plant species, whether mingled in pastures, or across multiple plots. 
48 Consciously managing pastures by removing animals to avoid damaging pasture by preventing soil erosion or 

stressing the pasture plants beyond their capacity to self-regenerate. 
49 Establishing zones around watercourses from which farm animals are excluded to avoid contaminating the 

waterways with manure/urine and to manage or eliminate animal-caused erosion. 
50 Allowing native vegetation to grow up around waterways to improve and support waterways’ health and ability to 

support life. 
51 Planting crops in strips on sloped land with the intention of reducing soil erosion—this may be a form of 

intercropping.  
52 Rather than cutting grass or weeds along streambanks, around fields, along ditches/road edges, or in fallow fields 

or unused fields, allowing them to return to a natural or semi-natural state. 
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o Late harvest hay53 

o Woodlot management54 

o Selective tree harvesting55 

o Clear cutting of woodlots56 

o Remove tile drains57 

o Restore wetlands58 

o Manually removing weeds59 

o Removing invasive species60 

o Install bird/bat boxes or other animal habitats61 

o Set aside plots for natural regeneration/land sparing62 

o Plant winter wheat63  

o Pile rocks for reptile hibernaculum64 

o Install flushing bars on tractors while harvesting65  

o Incorporate beehives on your farm66 

Motivations 

 

Please indicate whether you agree with the following statements. 

 Biodiversity…. 

 increases the health of my herd.      Yes/no/not sure 

 contributes to the profitability of my farm.    Yes/no/not sure 

 contributes to the long-term sustainability of my farm  Yes/no/not sure 

 
53 First cutting after July 15 – ideally, this is after bird populations have fledged their young, which can be as late as 

mid-August in much of the country. 
54 Intentionally altering a woodlot to achieve a desired outcome. A good example would be to cull a dominant species, 

such as oak, to encourage maple growth resulting in increased maple syrup production.  
55 Using harvest methods that provide a minimum of disturbance and remove only specifically indicated trees. So-

called “horse logging” is a common example of selective harvesting. 
56 Defined as cutting all trees, regardless of species or quality, from a given area.  
57 Taking out previously installed tile drainage systems to reintroduce natural drainage patterns. 
58 Introducing or reintroducing landscape features that promote or restore previous wetlands. 
59 Removing weeds by hand or by machine, rather than spraying with herbicides. 
60 Removing non-native species to improve ecosystem balance and encourage natural competition for native species. 
61 Providing protected nesting and resting spaces in substitution for missing or removed natural features. 
62 Land sparing can be defined as setting aside contiguous plots of lower producing land for natural regeneration and 

increases in biodiversity. This allows the higher producing land to be focused on and used more intensively for crop 

production. These can form wildlife refuges or wildlife corridors. See https://www.foodsource.org.uk/building-

blocks/what-land-sparing-sharing-continuum for further explanation.  
63 Cereal grains (wheat) planted before winter to harvest in late summer. 
64 Snakes and other reptiles will hibernate/overwinter in protected locations. Rock piles are especially good places for 

snakes and other reptiles. 
65 Flushing bars extend from the tractor across and in front of the harvesting equipment with chains hanging down 

intended to startle nesting birds and give them extra time to avoid the equipment. While the nest will be destroyed, 

the mature, nesting hen will often re-lay a nest the same season. 
66 Do you or does another entity place and maintain beehives on your farm property? This does not have to be for 

farm profit, but simply allowing their placement and maintenance. 
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 contributes to climate change mitigation / adaptation   Yes/no/not sure 

 is essential if I am to pass my farm on to the next generation  Yes/no/not sure 

 improves local environmental health.     Yes/no/not sure 

 improves human health.       Yes/no/not sure 

 is beneficial to my health and mental well-being   Yes/no/not sure 

 supports local wildlife.       Yes/no/not sure 

 contributes to agritourism.      Yes/no/not sure 

 contributes to the local economy.     Yes/no/not sure 

 makes ecosystems stronger by absorbing smaller negative changes. Yes/no/not sure 

 is expensive and does not provide return on investment.  Yes/no/not sure 

 interferes with crop production.     Yes/no/not sure 

 increases crop health.      Yes/no/not sure 

 is not necessary for successful farming.    Yes/no/not sure 

 is admirable but interferes with ease of cropping.  Yes/no/not sure 

 

Is maintaining a healthy ecosystem beyond your farm’s boundaries an important goal? 

Yes/no/not sure 

 

Does the potential of lost yield affect your decision to include biodiversity conservation 

practices67 on your farm? Yes/no/not sure 

 

Is incorporating biodiversity conservation practices68 too expensive for the potential results? 

Yes/no/not sure 

 

Does biodiversity play a role in addressing larger social issues, such as climate change? 

Yes/no/not sure 

 

Do you use biodiversity conservation initiatives69 on your farm? Yes/no/not sure 

 

Would you engage in biodiversity conservation practices70 if you received financial support? 

Yes/no  

 

Would you join other local farmers in larger biodiversity conservation projects, like developing 

wildlife corridors along the length of a river or stream? Yes/no/not sure 

 
67 Biodiversity conservation practices are those land management practices that are intended to increase biodiversity. 

Many biodiversity conservation practices are listed under the land management practices section above, such as land 

sparing, strip tillage and strip planting, and reduced pesticide use. 
68 Ibid. 
69 Do you encourage the use of biodiversity conservation practices on your farm? For example, do you think of farm 

health in holistic terms, considering the entire ecosystem as part of the farm? Do you encourage workers on the farm 

to think in systems terms as well? Do you advertise about on-farm biodiversity conservation practices off-farm? 
70 Ibid. 
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o At what level funding support would you participate71? ____% 

o Would you require ongoing compensation72? Yes/no/not sure  

o Would you require ongoing project management/consultation services73? Yes/no/not sure 

Would you like to submit your answers to the research team at this point in time? Yes/no 

 

 

 

END OF SURVEY  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
71 Percentage of the cost of the entire project. For example, at a 50% cost share, a 75% cost share of the entire project, 

etc. 
72 Would you require an annual payment to maintain agreed-upon biodiversity conservation initiatives? 
73 Would participation in larger biodiversity conservation projects be more likely if you were provided with project 

management services, or project consultants? 
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APPENDIX B  
 

Lettre d’invitation à participer au sondage aux Producteurs laitiers du Canada 

Titre du projet:  La biodiversité dans l’industrie laitière canadienne: nouvelles occasions d’apporter 

des changements significatifs à la gestion environnementale réalisée par l’industrie 

laitière canadienne 

Chercheur principal, 

affiliation et courriel  

Nicolas Brunet, PhD, professeur adjoint – Université de Guelph 

Courriel: nicolas.brunet@uoguelph.ca 

Noms, affiliations et 

courriels des 

étudiants-chercheurs 

Emily Sousa, Candidat à la maîtrise en sciences – Université de Guelph 

Courriel: esousa@uoguelph.ca  

 

Jeffrey Reichheld, étudiant au doctorat – Université de Guelph 

Courriel: jreichhe@uoguelph.ca 

Organismes 

commanditaires 

Canards Illimités Canada 

Les Producteurs laitiers du Canada 

En tant que producteur laitier et membre des Producteurs Laitiers du Canada, vous êtes invité(e) 

à participer à un sondage portant sur les pratiques supportant la biodiversité dans le secteur laitier 

à travers le pays. 

 

Il est bien connu que l’agriculture joue un rôle important dans le paysage canadien, puisque 7% 

des terres y sont activement cultivées (Statistique Canada, 2014). Cet environnement est une 

opportunité pour étudier les défis de la biodiversité dans le paysage canadien. Nous nous trouvons 

donc devant une occasion formidable de nous attaquer aux défis associés à la biodiversité dans le 

paysage canadien. De fait, Canards Illimités Canada, les Producteurs laitiers du Canada et 

l’Université de Guelph aimeraient mieux comprendre la relation qu’entretiennent les producteurs 

laitiers canadiens avec la biodiversité sur le territoire qu’ils occupent. 

 

Objectifs du projet: 

Le principal objectif de ce projet est de comprendre le rôle que peuvent jouer les producteurs 

laitiers canadiens pour accroître la biodiversité dans leur ferme et aux alentours. La recherche que 

nous entreprendrons vise à comprendre les attitudes des producteurs laitiers à l’égard de l’adoption 

de pratiques favorisant la biodiversité, y compris leurs raisons d’adopter ou non de telles pratiques, 

et les obstacles qui pourraient nuire à l’adoption de telles pratiques. L’un des objectifs secondaires 

de cette recherche est de compiler un catalogue des ressources disponibles aux producteurs pour 

les aider à mettre en œuvre des pratiques favorisant la biodiversité.  

 

Que vous demande-t-on de faire? 

Une équipe de recherche vous invite à participer à un sondage anonyme qui permettra de recueillir 

de l’information sur les attitudes à l’égard de la biodiversité et le rôle qu’elle joue dans votre ferme. 

Nous poserons des questions afin de déterminer: si la biodiversité représente une composante 

importante de vos pratiques; si vous adoptez actuellement des initiatives ou avez développé des 

partenariats en lien avec la biodiversité ou si vous prévoyez le faire; et comment la mise en œuvre 

d’initiatives en lien avec la biodiversité affecte votre ferme. Le sondage devrait prendre environ 

15 minutes à remplir, et tous les renseignements recueillis demeureront anonymes. 

 

De quelle façon cette étude profitera-t-elle à ma communauté? 
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Cette recherche a pour but de démontrer que les producteurs laitiers canadiens ont la possibilité et 

la volonté de faire usage de leur expertise et de leurs ressources pour contribuer à améliorer la 

biodiversité à l’échelle locale. Le déclin de la biodiversité représente une véritable préoccupation 

en raison des changements qu’il entraîne au paysage et à la santé socioécologique, et il est donc 

nécessaire de cibler des moyens de maintenir la biodiversité, voire de l’accroître. Par conséquent, 

démontrer que les producteurs laitiers se sont déjà engagés à mettre en œuvre des initiatives en 

lien avec la biodiversité ou qu’ils ont la volonté de le faire permettra de générer les données 

requises pour obtenir le soutien nécessaire à la mise en œuvre de telles initiatives. Simultanément, 

répertorier les programmes de soutien qui existent déjà donnera aux producteurs laitiers canadiens 

les outils nécessaires pour commencer à mettre en œuvre ces initiatives à court terme. 

 

Que fera-t-on avec l’information recueillie dans le cadre du sondage? 

Ce sondage ne vous demandera aucun renseignement identificatoire, mis à part l’endroit où se 

situe votre ferme. Une fois que vos réponses auront été entrées dans la base de données, il sera 

impossible d’établir un lien entre vous et l’information fournie. Néanmoins, toutes les données 

recueillies seront conservées dans un emplacement sécurisé et utilisées seulement par les 

chercheurs désignés aux fins de cette recherche.  

 

L’information fournie sera analysée et rapportée aux Producteurs laitiers du Canada et à Canards 

Illimités Canada, et les résultats vous seront transmis par l’entremise des deux organisations. En 

collaboration avec les PLC et CIC, L’information les résultats de l’étude pourraient sera également 

utilisée dans des publications universitaires, dans des présentations lors de congrès et à des fins 

éducatives. Ces données pourraient également être utilisées dans le cadre de la collecte de données 

initiale pour les thèses des étudiants-chercheurs. 

 

Risques potentiels 

Il y a un risque minimal associé à votre participation au projet en question. Le questionnaire 

pourrait changer votre perception de certaines pratiques agricoles jugées appropriées afin de 

supporter la biodiversité. Au cas où certaines questions vous poseraient problèmes, n’hésitez pas 

de sauter la question problématique ou d’abandonner le sondage. Les sondages abandonnés ne 

seront pas sauvegardés dans notre système. 

 

Qui réalise cette recherche? 

Emily Sousa, candidate à la maîtrise en sciences, et Jeffrey Reichheld, étudiant au doctorat de 

l’Université de Guelph, mènent la recherche, et Nicolas Brunet, Ph. D., professeur adjoint à 

l’Université de Guelph, la supervise. Ce projet est financé par les Producteurs laitiers du Canada 

et Canards Illimités Canada. 

 

Ce projet a été examiné par le Comité d’éthique de la recherche afin d’en assurer la conformité 

avec les lignes directrices fédérales pour la recherche impliquant des participants humains. Si 

vous avez des questions à propos de vos droits et de votre bien-être en tant que participant à cette 

étude (CER#19-08-014), veuillez contacter la personne qui assume la gestion de l’éthique de la 

recherche à l’Université de Guelph : reb@uoguelph.ca; 519-824-4120, poste 56606. 
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Formulaire de consentement du participant 

 
Titre du projet:  La biodiversité dans l’industrie laitière canadienne: nouvelles occasions d’apporter 

des changements significatifs à la gestion environnementale réalisée par l’industrie 

laitière canadienne 

Chercheur principal, 

affiliation et courriel  

Nicolas Brunet, PhD, professeur adjoint – Université de Guelph 

Courriel: nicolas.brunet@uoguelph.ca 

Noms, affiliations et 

courriels des 

étudiants-chercheurs 

Emily Sousa, Candidat à la maîtrise en sciences – Université de Guelph 

Courriel: esousa@uoguelph.ca  

 

Jeffrey Reichheld, étudiant au doctorat – Université de Guelph 

Courriel: jreichhe@uoguelph.ca 

Organismes 

commanditaires 

Canards Illimités Canada 

Les Producteurs laitiers du Canada 

 

Objectif du projet: 

L’objectif principal de ce projet est d’approfondir notre compréhension des attitudes des 

producteurs laitiers canadiens à l’égard de la biodiversité et de l’utilisation de celle-ci dans leurs 

pratiques agricoles, y compris les raisons d’instituer une pratique de la biodiversité, les raisons de 

ne pas instituer de pratique de la biodiversité et les obstacles à son utilisation. 

 

Participation à cette étude: 

La participation à l'enquête ci-jointe est entièrement volontaire et toutes les informations 

recueillies resteront anonymes. Vous avez le droit de vous retirer à tout moment en abandonnant 

simplement l'enquête, auquel cas toutes les données non enregistrées seront supprimées. Veuillez 

noter qu'une fois que vous avez terminé le sondage, ces réponses ne peuvent pas être supprimées 

de la base de données. 

 

Déclaration des droits des participants: 

J'ai été pleinement informé des objectifs du projet en cours. Je comprends ces objectifs et j'accepte 

la collecte des données dans le cadre de cette enquête. Je comprends que, bien qu'aucune 

information d'identification ne soit collectée par cette enquête, l'anonymat complet peut ne pas 

être possible. Je comprends également que si je souhaite me retirer de l'étude, je peux le faire sans 

aucune répercussion. 

 

Ce projet a été examiné par le comité d'éthique de la recherche pour vérifier sa conformité aux 

lignes directrices fédérales pour la recherche impliquant des participants humains. Si vous avez 

des questions concernant vos droits et votre bien-être en tant que participant à la recherche dans 

cette étude (CER #19-08-014), veuillez communiquer avec: Directeur, Éthique de la recherche; 

Université de Guelph; reb@uoguelph.ca; (519) 824-4120 (poste 56606). 

 

Pour accepter le consentement ci-dessus et commencer l'enquête, veuillez cliquer ici: 

DÉMARRER. À la fin de l'enquête, il vous sera demandé de confirmer votre participation en 

cliquant sur SOUMETTRE. 

 

Pour refuser de participer à l'enquête, fermez simplement votre navigateur à ce moment précis. De 

même, si vous démarrez l'enquête et souhaitez retirer votre participation à tout moment, fermez 

simplement votre navigateur. 
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La biodiversité dans l’industrie laitière canadienne: nouvelles occasions d’apporter des 

changements significatifs à la gestion environnementale réalisée par l’industrie laitière 

canadienne  

 

Enquête FRANÇAISE 

DÉBUT DE L’ENQUÊTE 

 

Contexte de la ferme  

 

Dans quelle région se situe votre ferme?  

o Alberta 

o Colombie-Britannique 

o Manitoba 

o Nouveau-Brunswick 

o Terre-Neuve-et-Labrador  

o Nouvelle-Écosse 

o Ontario 

o Île-du-Prince-Édouard 

o Québec 

o Saskatchewan  

 

Veuillez indiquer dans quelle municipalité74 se trouve votre ferme: _______________ 

Depuis combien de temps75 votre famille produit-elle à cet endroit? ____ 

 

Quelle est la taille76 
de votre ferme? 

 

Combien de vaches77 en lactation avez-vous? ____  

 

Combien de bovins laitiers78 avez-vous au total sur votre ferme? (Incluez les vaches taries, les 

veaux, les taureaux et les génisses) ____  

 

Combien d’autres bovins79 avez-vous au total sur votre ferme? ____  

 

 
74 Veuillez utiliser l’emplacement de votre troupeau pour cette réponse. 
75 Indiquez depuis combien d’années (sans interruption) votre famille ou vous-même exploitez cette  

ferme. En d’autres termes, à quand remonte la dernière fois où une autre famille a exploité cette ferme?  
76 Combien d’acres sont sous votre contrôle ou sont assujettis à vos décisions (c.-à-d. la surface totale de la ferme)? 

Incluez toutes les terres, par exemple celles utilisées pour les cultures commerciales, les terres consacrées à la 

production laitière et les terres non cultivées/non productives.  
77 Veuillez indiquer le nombre de vaches que vous vous attendez à traire sur une base quotidienne. 
78 Veuillez indiquer le nombre de vaches jouant un rôle dans l’exploitation laitière: vaches, veaux, vaches  

taries, taureaux, etc. Les bovins servant à d’autres fins seront comptabilisés dans une autre question.  
79 Combien de bovins servant à d’autres fins que la production laitière avez-vous? Cela inclurait les  

bovins élevés pour la production de viande de bœuf et de veau, etc.  
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Quel style de logement utilisez-vous pour votre troupeau laitier?  

o Stabulation entravée  

o Stabulation libre 

o À litière accumulée  

 

Comment trayez-vous vos vaches?  

o Stabulation entravée 

o Salle de traite 

o Système robotique/volontaire  

 

Mettez-vous vos vaches au pâturage80?  

o Vaches en lactation? Oui/non Combien de semaines par année? ___ Combien d’heures 

par jour? ___  

o Vaches taries? Oui/non Combien de semaines par année? ___ Combien d’heures par 

jour? ___  

o Bœufs? Oui/non Combien de semaines par année? ___ Combien d’heures par jour? ___ 

o Taures d’élevage (0-24 mois)? Oui/non Combien de semaines par année? ___ Combien 

d’heures par jour? ___  

o Autres? Oui/non Combien de semaines par année? ___ Combien d’heures par jour? ___  

 

Votre pâturage est-il formé…. 

o D’espèces de plantes indigènes81? 

o De plantes cultivées?  

 

Un ou plusieurs des principaux producteurs82 travaillent-ils à l’extérieur de la ferme? Oui/non  

Combien d’heures par semaine, en moyenne, travaillent-ils à l’extérieur de la ferme? ___  

Ce sondage concerne la biodiversité sur les fermes laitières canadiennes. Afin de comprendre 

comment et pourquoi les producteurs canadiens gèrent la biodiversité, veuillez décrire, dans vos 

propres mots, ce qu’est la biodiversité et pourquoi elle est importante: 

Type de production de la ferme  

Comment décririez-vous votre ferme?  
o Production traditionnelle83 

 
80 Ici, on entend par pâturage un champ de graminées conçu pour fournir aux vaches une portion de leur alimentation 

quotidienne ainsi qu’un endroit extérieur pour faire de l’exercice.  
81 Votre pâturage est-il composé de plantes que l’on peut retrouver dans le paysage local (espèces indigènes), ou y 

cultivez-vous des espèces qui ne sont pas indigènes (c.-à-d. qui ne sont pas originaires de la région, comme le pâturin 

des prés [cultivé]).  
82 C’est-à-dire les gens qui travaillent à la ferme, en sont les propriétaires et prennent les décisions au sujet de sa 

gestion.  
83 Une production basée sur des pratiques agricoles bien acceptées, comme le travail du sol, les pratiques sans travail 

du sol traditionnelles, et le recours aux herbicides et pesticides chimiques.  
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o Production non traditionnelle84 

o Production biologique85 

 

Combien d’acres de votre ferme irriguez-vous86? ____ 

 

Combien d’acres de foin87 produisez-vous annuellement? ____ 

 

Combien d’acres d’ensilage autre que de foin88 produisez-vous annuellement? ____ 

 

Combien d’acres sont consacrés au pâturage89 pour vos bovins laitiers? ____ 

 

Quel pourcentage de l’alimentation de vos bovins laitiers achetez-vous à l’extérieur de la ferme? 

___ 

 

Cultivez-vous des cultures commerciales90? Oui/non  

Le cas échéant, combien d’acres de: 

o Soya ____ 

o Maïs de semence ____  

o Canola ____ 

o Blé ____ 

o Orge ____ 

o Autres ____  

 

Avez-vous un plan de rotation des cultures91? Oui/non  

Sur combien d’années92? ____  

 

Combien y a-t-il d’acres de terres non cultivées93 sur votre ferme (superficie totale)? ____  

 
84 Une production où l’utilisation d’intrants chimiques est intentionnellement limitée et où des pratiques de 

préservation des sols sont incorporées, mais pour laquelle les producteurs seraient disposés à adopter des méthodes 

plus traditionnelles, au besoin. Un exemple serait l’utilisation d’herbicides ou de pesticides chimiques pour gérer les 

cas d’infestations graves.  
85 Une production respectant les pratiques énoncées par l’organisme local de certification biologique, sans être 

nécessairement certifiée biologique.  
86 Nombre total d’acres pour lesquels vous fournissez de l’eau. 
87 Inclut tous les types de foin : foin sec et ensilage préfané (ensilage de foin).  
88 Inclut tous les types d’aliments pour animaux fermentés, sauf l’ensilage de foin.  
89 Ici, on entend par pâturage des graminées conçues pour fournir une portion de la ration des animaux. (Il s’agit de 

la même définition du pâturage que celle présentée ci-dessus.)  
90 Cultures cultivées dans le but de les vendre pour générer des profits qui viendront compléter ou soutenir 

l’exploitation laitière. Il ne s’agit pas des cultures cultivées pour nourrir le troupeau laitier.  
91 Un plan formel qui tire profit des différentes propriétés des cultures et de leurs bienfaits pour l’écosystème en vue 

de contribuer aux rendements globaux grâce à la succession planifiée des plantations.  
92 En moyenne, combien d’années laissez-vous s’écouler entre les plantations subséquentes de la «culture primaire»?  
93 Des terres qui font partie de la ferme, mais qui ne sont pas utilisées pour les cultures commerciales, le pâturage ou 

la production d’aliments pour animaux. Des exemples seraient des terres à bois, des aires de régénération naturelles, 

des lits de cours d’eau, des bords de cours d’eau, etc.  
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Quel pourcentage de votre acréage total est non cultivé94 (pourcentage approximatif)? ____  

Votre ferme comprend-elle une terre à bois? Oui/non  

Sur combien d’acres? ____ 

 

Comment utilisez-vous votre terre à bois? (Veuillez cocher toutes les réponses applicables) 

o Produits alimentaires (p. ex. Sirop d’érable/de bouleau) 

o Alimentation (p. ex. champignons, petits fruits, etc.) 

o Bois de chauffage 

o Faune/réserve de chasse 

o Agrotourisme 

o Aucune utilisation  

Un plan de biodiversité95 a-t-il été réalisé sur votre ferme? Oui/non 

Avez-vous signé un accord d’intendance/de conservation ou une servitude de conservation96 

avec une organisation de protection de la nature? Oui/non  

Pratiques de gestion des terres  

Quelles pratiques de gestion des terres utilisez-vous sur votre ferme? (Veuillez cocher toutes les 

réponses applicables; vous pouvez cliquer sur tous les termes de cette liste pour obtenir une 

description) 

o Utilisation réduite/aucune utilisation des herbicides et pesticides chimiques97 

o Application d’herbicides et/ou de pesticides chimiques98 

o Application d’engrais chimiques99 

o Drainage des marécages100 

o Drainage souterrain systématique101 

 
94 Ici, les terres non cultivées font référence aux terres qui ne sont pas utilisées pour les cultures agricoles ou 

l’alimentation des bovins laitiers. Elles incluent des éléments comme les zones tampons riveraines, les terres à bois, 

les plantations de protection et les haies, et les terres laissées en jachère aux fins de régénération naturelle. Elles 

n’incluent pas des éléments tels que le pâturage ou les terres laissées en jachère à court terme dans le cadre d’un plan 

de rotation des cultures.  
95 Il s’agit d’un plan officiel qui permet de répertorier la diversité biologique, d’évaluer le statut des espèces présentes 

sur la ferme, d’établir des cibles de restauration et d’élaborer un budget/plan visant l’adoption de pratiques de 

conservation.  
96 Il s’agit d’un plan officiel souscrit et financé par divers ministères et géré par des organismes tels que Canards 

Illimités Canada, Conservation de la nature Canada, la Société protectrice du patrimoine écologique du Manitoba – 

des groupes de gestion agricole qui réservent des zones précises pour la conservation de la nature.  
97 Préparations chimiques commerciales visant à cibler et à éliminer divers organismes nuisibles, par exemple les 

insectes, les mauvaises herbes et les champignons.  
98 Ibid.  
99 Application d’engrais du commerce tels que l’ammoniac, l’azote ou le potassium.  
100 Retirer de l’eau ou abaisser la surface libre de la nappe pour récupérer des terres cultivables.  
101 Canalisations souterraines ayant pour but d’accroître le retrait de l’eau et d’améliorer le drainage en vue 

d’augmenter le rendement.  
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o Conversion de terres non utilisées en terres cultivées102 

o Retrait de haies/fusión de champs103 

o Pratiques sans travail ou à travail réduit du sol104 

o Culture en bandes105 

o Utilisation de fumier en tant qu’engrais106 

o Culture intercalaire107 

o Sous-semis108 

o Culture de couverture109 

o Gestion/réintroduction de plantations de protection et de haies110 

o Champs de petite taille111 

o Céréales de printemps112 

o Rotation des cultures113 

o Agriculture mixte114 

o Diversification des espèces végétales115 

o Gestion des pâturages/évitement du surpâturage116 

 
102 Labourer des terres telles que des terres à bois ou des champs en jachère (qui ne font pas déjà partie de la rotation 

des cultures) afin d’accroître le nombre d’acres utilisables sur la ferme.  
103 Retirer des arbres, des arbustes et d’autres végétaux non cultivés afin d’améliorer l’accès entre les champs et/ou 

fusionner des champs pour accroître la productivité.  
104 Utiliser des pratiques de travail du sol qui perturbent au minimum les sols pour la plantation. 
105 Semis de précision et travail du sol faisant en sorte de travailler seulement le lit de semence et  d’appliquer les 

intrants dans cette zone limitée.  
106 Incorporer du fumier animal, plutôt que des engrais chimiques, en tant que principale source d’éléments nutritifs.  
107 Cultiver au moins deux cultures à proximité les unes des autres pour profiter de leurs propriétés mutuellement 

bénéfiques. Ces cultures offrent un meilleur rendement lorsqu’elles sont cultivées à proximité les unes des autres. Par 

exemple, intercaler des pois et du canola peut augmenter les rendements des deux cultures. 

https://www.producer.com/2018/08/intercropping-canola-and-peas-shows- increased-net-returns/  
108 Semer une deuxième culture en même temps que la culture primaire ou après celle-ci afin que la deuxième continue 

de croître une fois que la première a été récoltée. Un exemple courant serait la semence de foin sous du blé.  
109 Cultures semées dans l’objectif précis de gérer l’érosion et la qualité du sol. Les légumineuses et les graminées 

sont des cultures de couvertures courantes.  
110 Introduction de rangées d’arbres ou d’autres végétaux non cultivés qui réduisent la taille des champs de même que 

l’érosion du sol.  
111 Utiliser des zones cultivées de plus petite taille qui peuvent mener à une plus grande variété de cultures ou qui 

peuvent accroître la présence de zones non cultivées, par exemple des haies ou des bandes engazonnées.  
112 Céréales semées au printemps pour être récoltées à l’automne.  
113 Plantation planifiée de cultures spécifiques dans un ordre précis dans le but de tirer avantage des propriétés 

spécifiques de chaque culture. Cette technique contribue à la santé des sols et à leur entretien.  
114 Produire des cultures et élever des animaux sur la même ferme et tirer profit des propriétés des deux types de 

production pour améliorer la durabilité globale de la ferme.  
115 Planter intentionnellement plusieurs espèces végétales, soit à travers les pâturages ou encore sur de multiples 

parcelles de terre.  
116 Gérer consciemment les pâturages en y retirant les animaux pour éviter de les endommager en prévenant l’érosion 

du sol ou pour éviter d’imposer aux végétaux du pâturage un stress allant au-delà de leur capacité à se régénérer.  
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o Création de barrières riveraines par l’installation de clôtures en bordure des cours d’eau 

et/ou l’établissement de bandes riveraines117 

o Naturalisation des zones riveraines/zones végétalisées près des cours d’eau/autour des 

marécages118 

o Plantation en bandes119 

o Évitement de la coupe d’herbes ou de mauvaises herbes120 

o Foin à récolte tardive121 

o Gestion des terres à bois122 

o Exploitation sélective des arbres123 

o Coupes à blanc de terres à bois124 

o Retrait des canalisations de drainage souterrain125 

o Rétablissement des marécages126 

o Retrait manuel des mauvaises herbes127 

o Retrait d’espèces envahissantes128 

o Installation de nichoirs et de boîtes à chauve-souris ou d’autres habitats pour les 

animaux129 

o Conservation de parcelles pour la régénération naturelle/économie des terres130 

o Culture de blé d’hiver131 

 
117 Établir des zones autour des cours d’eau auxquelles les animaux d’élevage n’ont pas accès pour éviter de 

contaminer les cours d’eau avec du fumier et de l’urine, et pour gérer ou éliminer l’érosion causée par les animaux. 
118 Permettre à la végétation indigène de croître autour des cours d’eau afin d’améliorer et de soutenir la santé des 

cours d’eau et leur capacité de favoriser la vie.  
119 Planter des cultures en bandes sur les terres inclinées dans le but de réduire l’érosion du sol – il peut s’agir d’une 

forme de culture intercalaire. 
120 Plutôt que de couper l’herbe ou les mauvaises herbes le long des berges, autour des champs, le long des 

fossés/routes, ou dans les champs en jachère ou inutilisés, leur permettre de revenir à un état naturel ou seminaturel.  
121 Première coupe après le 15 juillet – idéalement, après que les populations d’oiseaux ont élevé leurs petits, ce qui 

peut se produire seulement à la mi-août dans la plupart des régions du pays.  
122 Altérer intentionnellement une terre pour obtenir un résultat désiré. Un bon exemple serait l’élimination d’une 

espèce dominante, comme le chêne, pour encourager la croissance de l’érable et augmenter la production de sirop 

d’érable.  
123 Utiliser des méthodes de récolte qui perturbent au minimum et retirer uniquement des arbres spécifiquement 

indiqués. L’exploitation forestière à l’aide de chevaux est un exemple courant d’exploitation sélective.  
124 Couper tous les arbres sur une zone donnée, peu importe leur espèce ou leur qualité. 
125 Retirer les systèmes de drainage souterrain précédemment installés pour réintroduire le drainage naturel.  
126 Introduire ou réintroduire des éléments paysagers qui favorisent ou permettent de rétablir les anciens marécages.  
127 Retirer les mauvaises herbes à la main ou à la machine, plutôt que de pulvériser des herbicides.  
128 Retirer des espèces non indigènes pour améliorer l’équilibre de l’écosystème et encourager la compétition naturelle 

pour les espèces indigènes.  
129 Fournir des espaces protégés pour la nidification et le repos afin de remplacer des éléments naturels manquants ou 

retirés.  
130 Pratiquer l’économie des terres consiste à réserver des parcelles contiguës de terres moins productives pour 

favoriser la régénération naturelle et accroître la biodiversité. Cela permet d’axer les efforts sur les terres plus 

productives et de les utiliser de manière plus intensive pour les cultures agricoles. Ces terres peuvent former des 

refuges ou des corridors pour la faune. Consultez le https://www.foodsource.org.uk/building-blocks/what-land-

sparing-sharing-continuum (en anglais seulement) pour des explications plus détaillées.  
131 Céréales (blé) semées avant l’hiver pour une récolte à la fin de l’été. 
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o Empilage de roches pour créer un gîte d’hibernation pour les reptiles132 

o Installation de barres de levée sur les tracteurs pendant la récolte133 

o Installation de ruches sur la ferme134 

Motivations  

Veuillez indiquer si vous êtes en accord avec chacun des énoncés suivants.  

La biodiversité…. 

 Améliore la santé de mon troupeau Oui/non/je ne sais pas 

 Contribue à la rentabilité de ma ferme Oui/non/je ne sais pas  

 Contribue à durabilité à long terme de ma ferme Oui/non/je ne sais pas  

 Contribue à l’adaptation aux changements climatiques et à leur atténuation Oui/non/je 

ne sais pas  

 Est essentielle si je souhaite transmettre ma ferme à la prochaine génération 

Oui/non/je ne sais pas  

 Améliore la santé de l’environnement local  

 Améliore la santé humaine  

 Est bénéfique pour ma santé et mon bien-être mental  

 Favorise la faune locale  

 Contribue à l’agrotourisme  

 Contribue à l’économie locale  

 Renforce les écosystèmes en absorbant les plus petits changements négatifs Oui/non/ 

je ne sais pas  

 Est coûteuse et n’entraîne pas de rendement du capital investi Oui/non/je ne sais pas  

 Interfère avec les cultures agricoles Oui/non/je ne sais pas 

 Accroît la santé des cultures Oui/non/je ne sais pas 

 N’est pas nécessaire pour réussir en agriculture Oui/non/je ne sais pas 

 Est admirable, mais complexifie la culture Oui/non/je ne sais pas 

 

¿Le maintien d’un écosystème sain au-delà des limites de votre ferme est-il un objectif 

important? Oui/non/je ne sais pas  

 
132 Les serpents et autres reptiles hiberneront/hiverneront dans des zones protégées. Les piles de roches sont des 

endroits particulièrement adéquats pour les serpents et les autres reptiles.  
133 Les barres de levée sont installées devant le tracteur de façon à dépasser latéralement et à se retrouver devant 

l’équipement de récolte. Des chaînes y sont accrochées afin de surprendre les oiseaux nicheurs et de leur donner plus 

de temps pour éviter l’équipement. Le nid sera détruit, mais souvent, la femelle nicheuse mature construira un nouveau 

nid au cours de la même saison.  
134 Est-ce que vous-même ou une autre entité installez et entretenez des ruches sur votre ferme? Cette mesure n’a pas 

nécessairement pour but de générer des profits pour la ferme, mais simplement de permettre leur installation et leur 

entretien.  



 

 

219 

¿Le potentiel de réduire le rendement a-t-il un impact sur votre décision d’adopter des pratiques 

favorisant la biodiversité135 pour votre ferme? Oui/non/je ne sais pas  

L’adoption de pratiques favorisant la biodiversité136  est-elle trop coûteuse par rapport aux 

résultats potentiels? Oui/non/je ne sais pas  

¿La biodiversité joue-t-elle un rôle dans la prise en charge des plus vastes enjeux sociaux, par 

exemple les changements climatiques? Oui/non/je ne sais pas  

Avez-vous recours à des initiatives d’encouragement de la biodiversité137 sur votre ferme? 

Oui/non/je ne sais pas  

Adopteriez-vous des pratiques favorisant la biodiversité138 si vous receviez du soutien 

financier? Oui/non/je ne sais pas 

Vous joindriez-vous à d’autres producteurs de la région pour mettre en œuvre de plus vastes 

projets en lien avec la biodiversité, par exemple la création de corridors pour la faune le long 

d’une rivière ou d’un ruisseau? Oui/non/je ne sais pas 

o À partir de quel niveau de soutien financier participeriez-vous139? ____% 

o Exigeriez-vous un dédommagement permanent140? Oui/non/je ne sais pas 

o Exigeriez-vous des services permanents de consultation/gestion de projet141? Oui/non/je 

ne sais pas  

Souhaitez-vous soumettre vos réponses à l’équipe de recherche à ce moment-là? Oui/non 

FIN DE L’ENQUÊTE 

 
 

 
135 Les pratiques favorisant la biodiversité sont les pratiques de gestion des terres qui ont pour objectif d’accroître la 

biodiversité. De nombreuses pratiques favorisant la biodiversité sont énumérées dans la section sur les pratiques de 

gestion des terres ci-dessus, par exemple l’économie des terres, les labours en bandes et la plantation en bandes, de 

même que l’utilisation réduite des pesticides.  
136 Ibid.  
137 Encouragez-vous l’adoption de pratiques favorisant la biodiversité sur votre ferme? Par exemple, avez- vous une 

vision holistique tenant compte de l’ensemble de l’écosystème lorsqu’il s’agit de la santé de votre ferme? Encouragez-

vous les employés de la ferme à également avoir une vision systémique? Faites-vous la promotion des pratiques 

favorisant la biodiversité à l’extérieur de votre ferme? 
138 Ibid. 
139 Pourcentage du coût de l’ensemble du projet. Par exemple, un partage des coûts à 50%, 75%, etc.  
140 Exigeriez-vous un paiement annuel pour maintenir les initiatives convenues en lien avec la  

biodiversité?  
141 Seriez-vous plus susceptible de participer à de plus vastes projets en lien avec la biodiversité si l’on vous offrait 

des services de gestion de projet ou de consultation?  
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APPENDIX C 
 

Email sent via Dairy Farmers of Canada provincial organization’s listservs inviting 

farmers to participate in the survey  

 
The University of Guelph is undertaking a research study exploring biodiversity on dairy farms 

across Canada. As a dairy farmer and member of the Dairy Farmers of Canada, you are invited to 

participate in a survey on practices supporting biodiversity in the dairy sector across the country. 

Dairy Farmers of Canada and Ducks Unlimited Canada are supporting this study.   

 

Please find attached a survey that is designed, in part, to inventory the biodiversity conservation 

practices that you engage in on your farm; it also investigates what motivations or barriers affect 

your choices to incorporate biodiversity conservation practices. The survey is designed to take 

approximately 15 minutes and will provide us with a great deal of information about the current 

state of biodiversity on Canada’s dairy farms.  

 

You will find two versions of the survey attached: English and French. Please note that no 

identifying information will be collected through the survey – all responses will remain completely 

anonymous.  

 

Biodiversity in Canadian Dairy survey in English 

 

La biodiversité dans l’industrie laitière canadienne sondage en Francais 

 

As you are completing the survey, please consider whether you would be willing to host us on 

your farm to interview you about your farming practice. We are interested in speaking with farmers 

who might consider themselves to lead the way with biodiversity, as well as with those who do 

not consciously incorporate biodiversity practices on their farm. Dr. Brunet’s email will be 

provided at the close of the survey for you to contact for further information or to volunteer. The 

farm visits are expected to take place during December 2019 and January 2020. 

 

 

Thank you for your time and for your participation. 
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APPENDIX D  
 

Quality Control 

Criterion  

Quality Test Assessment Questions  

Authenticity  

 

Is the document 

genuine and of 

unquestionable 

origin? 

  

Genuineness •  Is the document an original or a copy (of a copy)? 

•  Are unnoticed but potentially significant errors related to 

spelling, grammar and/or translation present? 

•  Are errors illustrating problems of authenticity present, 

such as smudges, blurs, or missing pages? 

Soundness •  Is the document close enough to the original? 

•  Is the document intelligible? 

•  Does the document achieve conjectural emendation? 

Authorship •  Is it possible to authenticate the identity of those 

responsible for the production of the document? 

•  Are there details such as a name, date, or place inscribed 

on the document?  

•  Is it possible that the author is nominal, masking the 

actual authorship by another individual, group, or 

organization? 

•  Can the above details be authenticated using internal and 

external evidence, such as vocabulary, literary style, or 

linking claims made in the document to established facts? 

Credibility 

 Is the document 

undistorted and 

sincere, free from 

error and 

distortion? 

Sincerity •  Is the author or observer sincere in their choice of 

perspective?  

•  Do they attempt to record an account from this chosen 

perspective accurately? 

•  What reasons might there be for believing the author of 

the documents? 

•  Under what circumstances was the document created? 

•  Does the author have choice or discretion in producing 

the document?  

•  What interest might the author have in the contents of the 

document?  

Accuracy •  Is the document written by a ‘primary’ or ‘secondary’ 

observer? 

•  Is the report’s accuracy affected by lapses of time or 

memory, inadequate records, or ignorance of conditions 

where the observers obtained their information? 

•  Is it possible to discern the time-lapse between events 

reported and the production of the document?  

•  Does the document contain evidence to the degree of 

participation the author has in the events reported, such 

as handling original data, recording observations, or the 
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extent to which the author generalizes beyond the scope 

of the original information? 

•  If the document is inaccurate, is the document credible in 

terms of the sincerity of the author’s perception and 

experience? 

Representativeness 

 

Is the document 

selected typical of 

its kind? 

 

 If not, is the 

degree of 

untypicality 

known?  

Survival •  How has the document been deposited in order to lead to 

its existence today?  

•  Can deposition be characterized (i.e., is there a 

deliberate, systematic, or selective process resulting in 

the survival of some documents over others?) 

•  How old are the documents? When were they produced 

or deposited? 

•  Are the documents expectedly discoverable? If 

unexpectedly discovered, can authenticity be cleared? 

Availability •  Are the documents characterized by ‘open’ or ‘closed’ 

forms of access? 

•  Do the documents exist in the private or public sphere?  

•  Is there a contemporary reference to the number and type 

of relevant documents produced in the first place, such as 

a catalogue, index, or calendar? 

•  If no catalogues or indices exist, can a heuristic task help 

search for and identify sources? 

•  Can a representative selection of documents be 

meaningfully, theoretically, and empirically sampled if 

no listing of entire documents exists?  

Meaning 

 

Is the evidence 

clear and 

comprehensible? 

 

Literal 

understanding  

•  Can the document be precisely deciphered and 

understood in contemporary linguistic forms relevant to 

the appropriate research community? 

•  Are any translations accurate and in familiar words? 

•  What is the ‘face value’ of the text presented? 

Interpretive 

understanding 

•  How does the literal meaning of the text presented relate 

to the social and cultural contexts in which the document 

is written? 

•  From which perspective does the author construct the 

text from what is their intended meaning? 

•  Has the concept’s definition and application in practice 

changed over time, or from place to place?  

•  What is the final judgement on the meaning and 

significance of the document as a whole? 

•  What is the received meaning of the text and its impact 

on the reader? 
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