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ABSTRACT

Le Heiget, Arielle. M.Sc., The University of Manitoba, March 2025. Taking a ‘One Welfare’

approach to dairy farmer well-being: A qualitative exploration of dairy farmer well-being within

the context of animal care and technology. Major Professor; Dr. Meagan T.M. King.

Farmers from all commodity groups encounter different stressors; livestock farmers
especially grapple with choices that muddle ethical, emotional, and economical boundaries.
Canadian farmers experience higher levels of anxiety, depression, perceived stress, and are at an
elevated risk of burnout in comparison to the general population, and animal-care related
occupations also experience higher levels of psychological distress. Agriculture is rooted in
culture and tradition, and being a ‘good farmer’ is frequently part of one’s identity (Burton,
2004). In animal agriculture, on-farm technology is promoted to enhance farmer well-being,
animal welfare, and/or environmental sustainability. As such, technology has advantages but the
fundamental changes it brings to the farmer-cow dynamic cannot be ignored. The objective of
this study was to explore dairy farmer well-being in the context of (1) animal health and welfare,
and (2) on-farm technology. | conducted semi-structured interviews to address these objectives
and conducted a thematic analysis for each. | found that the emotional and physical act of caring
for livestock, as well as the connection to their animals, may play a role in dairy farmer well-
being, serving as both a risk and reward. It was evident that technology can be of benefit when
used as a tool, if appropriate for the farmer and the specific on-farm context. In both research
chapters of the thesis, external pressures were an added source of stress for farmers which
underscores that many stressors are out of their control, particularly when it comes to feed
sovereignty and weather, uncertainty, economic volatility and labour shortages, and structural

inequity.
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1 Chapter 1| Literature Review & Research Objectives

1.1 Introduction

The animal agriculture sector thrives on interdependencies; humans depend on animals for
food production and the animals within these production systems depend on humans to care for
them. Care and connection exist within the farmer-animal relationship (Edwards-Callaway et al.,
2022; Schuppli et al., 2023; Buddle et al., 2021), which contribute to livestock farmer well-being
(Chapman & Deplazes-Zemp, 2023). Research suggests that animal welfare and farmer well-
being are related (Hansen & @steras, 2019; King et al., 2021). There is an increasing amount of
technology being utilized on dairy farms across the world with automated milking systems
(AMS) at the forefront (Baur & lles, 2023; Butler et al., 2012; Cogato et al., 2020; Finstad et al.,
2021; Jacobs & Siegford, 2012; John et al., 2016; Kaarlenkaski, 2023; Karttunen et al., 2016;
King & DeVries, 2018; Lage et al., 2024; Neethirajan & Kemp, 2021; Schillings et al., 2021)
which offers potential benefits such as increased efficiency (Baur & lles, 2023; Cogato et al.,
2021; Finstad et al., 2021; Holloway et al., 2014; Jacobs & Siegford, 2012; John et al., 2015;
Neethirajan & Kemp, 2021; von Keyserlingk et al., 2024), improved animal welfare (Butler et
al., 2012; Cogato et al., 2021; Finstad et al., 2021; Jacobs & Siegford, 2012; King & DeVries,
2018; Neethirajan & Kemp, 2021; Tse et al., 2017), and enhanced environmental sustainability
(Cogato et al., 2021; Neethirajan & Kemp, 2021). However, studies have demonstrated that
AMS may have positive and/or negative impacts on farmer health and well-being (Borchers &
Bewley, 2015; Hansen et al., 2020; Hansen & Straete, 2020; Lunner-Kolstrup et al., 2018; Tse et

al., 2018; von Keyserlingk et al., 2024).

Technology may change the farmers role on the farm (Butler et al., 2012; Lunner-Kaolstrup et

al., 2018; von Keyserlingk et al., 2024), consequently altering the farmer-cow relationship
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(Finstad et al., 2021; Holloway & Bear, 2017; Peralta & Haefs, 2023; von Keyserlingk et al.,
2024), which could challenge existing beliefs around what caring for animals entails (Holloway
et al., 2014; Vigors et al., 2023; von Keyserlingk et al., 2024). The ’good farmer’ identity coined
by Burton (2004) goes beyond production and economically-focused definitions, where one’s
identity as a farmer may be intertwined within cultural and symbolic systems that exist within
their social community, possibly holding history for those with generations of farmers in their
family, and at the community level offering a symbol of status. Altering the systems and
processes that identities are rooted in may result in acts of resistance, as this may threaten a
farmer’s identity (Burton, 2004). Building upon this work, Vigors et al. (2023) conducted a
qualitative study with livestock farmers in Scotland and found that participants considered
providing good animal welfare to be integral to the ‘good farmer’ identity. To many farmers,
there is pride and responsibility involved in caring for their animals, where safeguarding animal
welfare is seen as a moral or ethical obligation (Croyle et al., 2019; Enticott & Vanclay, 2011;

Marshall et al., 2023; von Keyserlingk et al., 2024).

There is growing concern from the general public about farm animal welfare (Alonso et al.,
2020; Burton et al., 2012; Mahon et al., 2023; Muhammad et al., 2022; Sirovica & von
Keyserlingk, 2023; Ventura et al., 2015; Ventura et al., 2016; Ventura et al., 2021), holding
potential for livestock farmers to feel targeted or criticized (Ceccato et al., 2021; Ceccato et al.,
2022; Schuppli et al., 2023; Vigors et al., 2023). Multiple constructs of animal welfare exist
(Muhammad et al., 2022), perhaps this relates to the differences in how farmers and the general
public describe animal welfare (Sirovica & von Keyserlingk, 2023; Ventura et al., 2015; Ventura
et al., 2016), neither of which description may be optimal from the stance of the animal (von

Keyserlingk & Weary, 2017). Policy may aim to improve animal welfare, but barriers to
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implementation remain (Belage et al., 2019; Roche et al., 2019; Marshall et al., 2023), perhaps
some disconnect exists between farmers and policy-makers, as well. When farmers are involved
in the process of finding solutions or developing recommendations, there may be a higher
likelihood that they will implement that recommendation (Krobel et al., 2021; Ritter et al., 2019),
however, animal welfare research may at times take an evaluative view of farmers (Vigors et al.,
2023). As suggested by Ventura et al. (2015), with regards to animal welfare in the dairy
industry, there is a need for more effective and meaningful engagement, perhaps through a multi-
stakeholder network. Lastly, there is a perceived disconnect between farmers and society in
Canada (Letourneau & Davidson, 2022; Thompson et al., 2023b) which impacts “farm
credibility” of mental health clinicians (Hagen et al., 2022). Although agricultural communities
can provide a strong sense or support, the perceived lack or misunderstanding from society there

may lead to experiences of cultural loneliness (Wheeler et al., 2023).

Research surrounding empathy of livestock farmers and/or farm workers towards the animals
in their care show mixed findings (Burton et al., 2012; Campler et al., 2018; Albernaz-Gongalves
et al., 2021; Kielland et al., 2010; Schuppli et al., 2023; Spooner et al., 2014; Roman-Mufiiz et
al., 2021). In human caregiving professions, empathy plays a role in the development of
compassion fatigue (Figley, 1995), and is associated with burnout (Wilkinson et al., 2017) and
secondary traumatic stress (STS) (Shi et al., 2022). Existing research regarding compassion
fatigue in human caregiving professions is well-documented, however, there is a growing body
of work that suggests animal care professions are may be at risk for occupational stress and
compassion fatigue (LaFollette et al., 2020; Polachek and Wallace, 2018; Rohlf, 2018;
Monaghan et al., 2020). Literature has started to draw connections between livestock farmers

and/or farm workers and compassion fatigue (Campler et al., 2018; Denis-Robichaud et al.,
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2023; Edwards-Callaway et al., 2022; Wagner et al., 2020; Mullins et al., 2017) or the ‘caring-
killing paradox’ (Roman-Muifiiz et al., 2021; Wagner et al., 2020). Further, compassion fatigue
risk has been identified in veterinarians and government staff involved in mass culling of
livestock (Park et al., 2020). Nonetheless, there remains a lack of evidence to make the
conclusion that livestock farmers and/or farm workers may experience compassion fatigue,
however, there is an established concern for the mental health of farmers in Canada (Hagen et
al., 2021; Jones-Bitton et al., 2019, 2020). Thus, further work exploring livestock farmer well-

being is necessary to ensure that farmers are adequately supported.

The following review will discuss current literature pertaining to livestock farmer well-being
in the context of animal care and technology use. A discussion regarding the well-being of
farmers in Canada will provide the context for the following section which provides a detailed
overview of farm animal welfare, and the role technology may play from a ‘One Welfare’
perspective. Drawing these sections together, a discourse regarding the complexity of caring for

livestock will be provided.

1.2 Well-being of farmers in Canada

1.2.1Defining well-being

Well-being has been approached from two different lines of sight: eudaimonia or hedonia
(Deci & Ryan, 2008; Lambert et al., 2015; Thorsteinsen & Vittersg, 2020; Dodge et al., 2012;
Ryff, 2014). Eudaimonic perspectives take from the philosophy of Aristotle, where a key
element of a life well-lived is through the betterment of oneself offers direction to life, and
allows one to achieve their true potential (Thorsteinsen & Vittersg, 2020; Ryff, 1989; Ryff,

2014; Lambert et al., 2015). Hedonia relates to life satisfaction, positive feelings such as
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happiness, and minimizing negative feelings (Dodge et al., 2012; Mead et al., 2021; Thorsteinsen
& Vittersg, 2020; Lambert et al., 2015). These two concepts have been described as eudaimonia
and hedonia ((Ryff, 1989; Thorsteinsen & Vittersg, 2020; Lambert et al., 2015). A eudaimonic
view looks at psychological well-being which involves autonomy, environmental mastery,
personal growth, positive relationships, purpose in life, and self-acceptance, whereas a hedonic
approach looks at subjective well-being which is described by happiness or life satisfaction
(Ryff, 2014; Lambert et al., 2015). While subjective and psychological well-being can be
considered to stand alone, they each relate to the construct of well-being (Thorsteinsen &
Vittersg, 2020). However, each theory is lacking as emphasizing feeling or functioning

consequently results in compromise of the other (Lambert et al., 2015).

1.2.2 Perceptions of rural and farming communities

A deficit perspective, whereby emphasis is placed on what populations in rural areas are
lacking rather than what they have (Ahmadu et al., 2021; Bourke et al., 2010; Bourke et al.,
2013; Crumb et al., 2022; Malatzky & Bourke, 2016; Malatzky & Couch, 2023), reinforcing the
idea that problems lie within rural areas (Bourke et al., 2010; Bourke et al., 2013; Crumb et al.,
2022). The deficit perspective is often seen in rural health as it can be utilized for the benefit of
the community by drawing attention to negative elements for political gain; however, this often
comes at a cost of ignoring positive elements (Simpson & McDonald, 2017). The dominant
narrative suggests that rural communities are lower and undereducated social strata than urban
communities, and that they are naive, lack sophistication, adhere to traditional norms, and
struggle with poverty (Malatzky & Bourke, 2016). Framing such as this has been identified in
Canada (Ahmadu et al., 2021; Corbett, 2014; Edwards & McKinnon, 1987; Herron et al., 2025;

Kitchen et al., 2012), the United States (Crumb et al., 2022; Cirell & Sweet, 2020; Larson &

17



Dearmont, 2002; McNamee et al., 2025; Strover et al., 2020), and Australia (Bourke et al., 2010;
Bourke et al., 2013). Such narratives have led to the development of the phrase ‘rural place
stigma’ in reference to the systemic inequities that deficit perspectives perpetuate toward rural

communities (Malatzky & Couch, 2023).

Deficit-based thinking has been used to depict a myriad of challenges; health (Ahmadu et al.,
2021; Bourke et al., 2010; Bourke et al., 2013; Kitchen et al., 2012), education (Cirell & Sweet,
2020; Corbett, 2014; Crumb et al., 2022; Edwards & McKinnon, 1987; McNamee et al., 2025;),
child welfare (Larson & Dearmont, 2002), internet and technology (Strover et al., 2020), and
area-based socio-economic inequality (Fu et al., 2015). In comparison to urban populations, rural
populations are described as having lower incomes (Corbett, 2014; Bourke et al., 2010; Bourke
etal., 2013; Crumb et al., 2022; Malatzky & Bourke, 2016; Malatzky & Couch, 2023; McNamee
et al., 2025; Strover et al., 2020) and poor socioeconomic conditions (Caxaj, 2016), a lower level
of education (Bourke et al., 2013; Corbett, 2014; Crumb et al., 2022; Malatzky & Bourke, 2016;
Malatzky & Couch, 2023; McNamee et al., 2025), challenges with technology (Caxaj, 2016;
Strover et al., 2020), live less healthy lifestyles (Bourke et al., 2010), reduced health outcomes
(Ahmadu et al., 2021; Caxaj, 2016; Kitchen et al., 2011; Malatzky & Bourke, 2016; Malatzky &
Couch, 2023), less job opportunities (Herron et al., 2020; Malatzky & Couch, 2023; McNamee et
al., 2025) resulting in higher rates of unemployment (Bourke et al., 2013), Further, this framing
has been seen within the context of child welfare, where farming children are thought to have
limitations that impact development such as a lack of social interaction, and involvement in

activities (Larson & Dearmont, 2002).

A review by Asheber et al. (2024) of the Canadian healthcare system and public health

policies, within both federal and provincial contexts, reported a theme of stigma towards

18



individuals with disabilities and those living in marginalized communities, such as rural areas.
Rural communities experience challenges unique to urban communities such as limited health
services (Allan et al., 2019; Banack et al., 2023; Bourke et al., 2010; Caxaj, 2016; Crumb et al.,
2022), lack of resources (Larson & Dearmont, 2002), and poor internet connectivity (Strover et
al., 2020). Fu et al. (2017) conducted a comparative review of papers from 1975 to 2014 in
Aotearoa/New Zealand, Canada, and the United Kingdom describing deprivation indices, of
which aim to measure geographic socio-economic inequality, they posit that these measures are
created from an ethnocentric viewpoint and call for more critical analyses in socio-economic
inequality work. There are ways in which rural communities are indeed at a disadvantage, which
involves comparison of social groups where imbalances of power and status exist, however, it is
preferable to avoid framing as deficiencies, and to instead approach these as differences
(Edwards & McKinnon, 1987). In particular, misrepresentation and/or lack of understanding of
the culture within farming communities from the general public can lead to individuals feeling
detached or isolated from society which is referred to as ‘cultural loneliness’ (Wheeler et al.,

2023).

Although reports have illustrated reduced health outcomes in rural areas compared urban
counterparts, the resilience and strengths of rural communities have also been noted. There is a
stronger sense of belonging in rural communities which has been linked to better mental health
outcomes (Kitchen et al., 2012). There may be a more robust social capital in rural areas (Bourke
et al., 2010). This is relevant to research in Canada that has highlighted the role of community in
health promotion (Caxaj, 2016; Ahmadu et al., 2021; Herron & Skinner, 2012). For example,
community-led groups such as ‘Men’s sheds’ which have shown to benefit mental health

outcomes, but these are not specific to men from rural communities (Banack et al. 2023).
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The resilience of rural people has been suggested by Caxaj (2016). Qualitative research in
Canada has contextualized resilience of older adults in rural communities in the face of adverse
events, such as the COVID-19 pandemic, highlighting the contributors to well-being such as
resource accessibility and availability (Herron et al., 2022) and social connection (Herron et al.,
2025). A benefit of living in rural communities may be the accessibility to outdoor environments,
as these environments are often used by individuals in rural communities as a means of coping

by promoting positive states of affect in Canada (Admadu et al., 2021; Herron et al., 2025).

Dairy farmers may be perceived by the general public positively (e.g., hard working,
passionate, integral to the rural community, part of the ‘rural idyll’) or negatively (e.g., intensive
production systems, reduced level of animal welfare as farm size increases, economically-driven)
(Ventura et al., 2016; Mahon et al., 2023). A survey conducted by Wolf et al. (2016) in the
United States showed the tendency for respondents in the general public to support the statement,
“dairy farmers face a trade-off between profitability and animal welfare.” Farmers within animal
agriculture are facing increasing pressures from the public regarding the care and treatment of
livestock (Sirovica & von Keyserlingk, 2024; Alonso et al., 2020). Studies have shown that
consumers perceive organic production systems to be more positive in comparison to
conventional for human health and/or for the welfare of livestock (Alonso et al., 2020). Farmers
and agricultural advisors may emphasize biological functioning whereas the general consumer
may focus more on naturalness and affective states within regards to animal welfare (Cardoso et
al., 2019). In a study by Ventura et al. (2016), citizens were surveyed regarding their perceptions
of animal welfare on dairy farms before and after visiting a 500-head dairy farm which

illustrated mixed results, whereby participants may have felt more satisfied in regard to their
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existing concerns of animal welfare following the visit, while possibly bringing other concerns of

significance to their attention.

1.2.3 Culture and identity in farming
Farming is not merely a job but a lifestyle; it is a socio-cultural (Vanclay, 2004) and

relational activity (Darnhofer et al., 2016). Farming is generally part of the identity of an
individual; being a ‘good farmer’ can hold significant meaning and status in the agricultural
community (Burton, 2004). A relational viewpoint considers farming as contextual, built on
relationships that are fluid, and influenced by the social and physical environment (Darnhofer et
al., 2016). Farming culture often upholds traditional masculine norms that associate strength with
self-reliance and providing for one’s family (Hammersley et al., 2023; Holton et al., 2023; Roy
etal., 2017). These ideals can be seen in farmers striving to continue the family farm, which can
bring feelings of pride (Carmicheal et al., 2023) and pressure (Thompson et al., 2023b), as there
may be a strong sense of obligation (Hammersley et al., 2023; Kuehne, 2013) and emotional
attachment to the family farm (Hu & Gill, 2021). Selling the family farm is often perceived as a
failure (Bryant & Garnham, 2018; Kuehne, 2013; Polain et al., 2011) while also posing a threat
to their identity as a farmer (Burton, 2004). The loss of occupational identity may also bring the
risk of social isolation from severing the connections that tied them to the farming community
(Kuehne, 2013; Nye et al., 2023). Related to the focus on this thesis, mental health stigma could
also be related to the cultural norms described in farming communities such as stoicism,
independence, and masculine stereotypes (Berry et al., 2011; Hagen et al., 2021, 2022; Vayro et
al., 2020). These cultural norms in farming are reported as barriers to help-seeking in Canadian
farming communities (Hagen et al., 2022; Pavloff et al., 2023). Farmers are often interdependent,

which can be both a facilitator and a barrier to help-seeking. Community members may help
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support them, which helps with community connectedness; however, this connectedness may

evoke fears related to anonymity (Cole & Bondy, 2020; Collins et al., 2017; Hagen et al., 2022).

1.2.4 Stressors in farming

It is well-documented that farming is a high stress occupation (Bondy & Cole, 2019; Deary et
al., 1997; Hagen et al., 2021; Henning-Smith et al., 2021; Jones et al., 2024; Liang et al., 2021,
Thompson et al., 2023a; Thompson et al., 2023b; Truchot & Andela, 2018; Walker & Walker,
1987; Walker & Walker, 1988; Yazd et al., 2019), characterized by a unique set of stressors
(Gregoire, 2002; Hammersley et al., 2023; Jones-Bitton et al., 2019; Keeney et al., 2022; Walker
& Walker, 1987). Episodic (e.g., yield loss) and chronic stressors (e.g., perceived lack of control)
are both experienced by farmers (Thompson et al., 2023b). Further, many stressors in farming
are ubiquitous, including: climate change (Thompson et al., 2023b; Yazd et al., 2019),
unpredictability (Deary et al., 1997; Gregoire, 2002; Thompson et al., 2023b; Truchot & Andela,
2018; Yazd et al., 2019), regulatory pressures and bureaucracy (Booth & Lloyd, 1999; Deary et
al., 1997; Gregoire, 2002; Thompson et al., 2023b; Truchot & Andela, 2018; Yazd et al., 2019),
financial stress (Deary et al., 1997; Hagen et al., 2021; Gregoire, 2002; Sprung, 2021; Thompson
et al., 2023b; Truchot & Andela, 2018; Yazd et al., 2019), time pressure and/or workload (Deary
et al., 1997; Gregoire, 2002; Thompson et al., 2023b; Truchot & Andela, 2018; Yazd et al.,
2019), geographical and/or social isolation (Deary et al., 1997; Gregoire, 2002; Thompson et al.,
2023Db; Truchot & Andela, 2018; Yazd et al., 2019), pest and/or disease challenges (Deary et al.,
1997; Gregoire, 2002; Kallioniemi et al., 2016; Yazd et al., 2019), work-family conflict (Sprung,
2021; Yazd et al., 2019), criticism in the media (Booth & Lloyd, 1999; Thompson et al., 2023b;
Yazd et al., 2019), future uncertainty (Kallioniemi et al., 2016; Thompson et al., 2023b; Yazd et

al., 2019), and succession planning (Thompson et al., 2023b; Truchot & Andela, 2018).
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Difficulty balancing the demands from work and family domains has been associated with
stress scores for men and women on farms (Walker & Walker, 1987). Further, personal
economic stress can have direct impacts (family distress) and can have indirect impacts (work-
family conflict in farming couples) (Sprung, 2022). Living and working with family can make it
difficult to disconnect from the farm (Thompson et al., 2023b) and the demanding nature of
farming may leave farmers feeling that they cannot take a break (Proctor & Hopkins, 2023;
Thompson et al., 2023b; Wheeler et al., 2023). Despite working with family, farmers can
experience ‘social loneliness’, which is the perceived lack of connections, as well as ‘emotional
loneliness’ which is more related to the perceived lack of depth in relationships (Wheeler et al.,

2023).

1.2.5 Mental health outcomes of farmers

Farming populations in Canada have demonstrated higher than normative levels of perceived
stress (Hagen et al., 2021; Jones-Bitton et al., 2020; Thompson et al., 2022) and self-reported
stress (Walker & Walker, 1988). Farmers have been reported to experience high levels of
occupational stress in England (Booth & Lloyd, 1999) and the United Kingdom (UK) (Deary et
al., 1997). In the UK, farming couples may have elevated psychological morbidity in comparison
to non-farming couples (Hounsome et al., 2011). Researchers have also reported that farmers
may experience heightened levels of anxiety and depression in England (Booth & Lloyd, 1999)
and Canada (Jones-Bitton et al., 2020; Thompson et al., 2022). Depression has also been noted in
farmers and farmworkers in the United States (Keeney et al., 2022); however, the paper did not
mention how these levels compare to norms. Hawes et al. (2019) suggested that there may be a
positive association between poor sleep quality and depressive symptoms for American farmers.

Further, there have been reports of increased suicidal ideation, as well as suicide rates of farmers
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in Canada (Thompson et al., 2023a), Australia (Arnautovska et al., 2014; Vayro et al., 2020;
Vayro et al., 2021), Ireland (Hammersley et al., 2022), the United States (Hawes et al., 2019;
Henning-Smith et al., 2021; Keeney et al., 2022; Liang et al., 2021), the UK (Gregoire, 2002;

Hounsome et al., 2006; Hounsome et al., 2011).

Burnout involves three components: low professional efficacy, high exhaustion, and high
cynicism (Thompson et al., 2022; Jones-Bitton et al., 2019). Jones-Bitton et al. (2019) found that
12% of Canadian farmers met the criteria for burnout and 44% met the criteria for at least one of
the following: low professional efficacy, high exhaustion, or high cynicism. When comparing
samples of farming populations from surveys conducted in 2016 and 2021, Thompson et al.
(2022) found that there was a reduced mean professional efficacy in 2021; although there was
little difference in total burnout scores, their results suggested that participants were headed
towards burnout. In comparison to scale norms, Canadian farmers have demonstrated lower
resilience scores (Jones-Bitton et al., 2020; Thompson et al., 2022). Hagen et al. (2021) observed
an inverse relationship between resilience and perceived stress in Canadian farmers, as well as
positive relationships between perceived stress scores and the following factors: financial stress,
identifying as a woman, farming pigs, and feeling as though family and/or industry support is
lacking, as well as an interaction between anxiety and depression scores, which illustrated an

additive effect.

Numerous researchers have also identified sex and gender differences of mental health
outcomes; the following statements use the exact terminology used in each study. Being a
woman has been positively associated with perceived stress of farmers in Canada (Hagen et al.,
2021). Higher stress has been reported with females involved in farming in Canada (Jones-Bitton

et al., 2020; Walker & Walker, 1988), England (Booth & Lloyd, 1999), and the UK (Deary et al.,
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1997). Female farmers have demonstrated higher anxiety scores than males in Canada (Jones-
Bitton et al., 2020). Depression scores have been reported to be higher in female farmers in the
United States (Hawes et al., 2019) and Canada (Jones-Bitton et al., 2020). Suicide rates are
reported to be higher in young farming men than women in Australia (Arnautovska et al., 2014).
Women farmers have also reported to utilize more coping mechanisms, both positive and
negative, in Canada (Thompson et al., 2023a). Resilience has also been shown to be lower

amongst female farmers in Canada (Jones-Bitton et al., 2020)

1.2.6 Qualitative mental health research with farmers

The quantitative evidence is well-documented and is of great benefit to monitor populations
and inform future research. However, it should be noted that qualitative methods may be better
suited to capture the nuances that exist under the subject of farmer mental health. Hagen et al.’s
(2019) review of existing literature regarding mental health in farming populations illustrates that
a disproportionate number of studies used quantitative methods (72.1%) in comparison to
qualitative methods (14.4%) and mixed methods (7.0%). For example, participating farmers in a
mixed methods study by Thompson et al. (2023a) in Canada revealed the overwhelming nature
of their experiences with stressors in farming, oftentimes with stressors having an additive effect,
while also being complex and interconnected. For some farmers, increased stress and/or mental
health challenges may result in personal consequences such as a lack of motivation, implications
on physical health such as sleep, avoidant coping strategies (e.g., self-medicating), isolating
themselves from others, and suicidal ideation (Jones et al., 2024). When considered in
conjunction, a quantitative approach allows for breadth, while qualitative research allows for a

more in-depth understanding of farmer mental health.
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Purpose and meaning have been described to aid in farmers resilience (Hagen et al., 2021).
Darnhofer et al., (2016) identified two approaches to how farm resilience dynamics are
described: biophysical (e.g., farm type, agroecosystems) and social actors (e.g., agency, power
relations); however, the authors suggest an approach that is built upon a relational framework,
acknowledging and integrating both social and biophysical elements. Hammersley et al. (2023)
highlighted how agricultural policy may be perceived to threaten the ‘good farmer’ identity and
entrenched masculinities of farming men in Ireland. The resilient nature of farmers may stem
from these traditional masculinities (Bryant & Garnham, 2018). Although, women in farming
may experience stress related to challenges specific to working in a traditionally male-dominated
industry (Hagen et al., 2021; Wheeler et al., 2022) and may be less inclined to become involved

in the industry or events (Hagen et al., 2022).

In a study with small-scale farmers in Ontario, Bondy & Cole (2019) described how
participants experience an increasing amount of paperwork required and also perceive limited
support from government for young farmers, as well as small farms, including those of which
may incorporate practices that promote ecological resilience, specifically mentioning that the
existing system is perceived by some to support larger farm operations. Although agricultural
communities tend to be closely connected, which can have positive aspects such as social
support, farmers may also experience fear of judgement that comes with community
connectedness (Hagen et al., 2021). In an Australian case study, Bryant & Garnham (2014)
described situations where winegrape producers perceived themselves and/or are perceived by
the community as blameworthy, or not blameworthy, for the lack of viability of their farm
depending on the context and conditions that may or may not be within their control. Briefly, the

term ‘moral economy’ describes the economic conditions of which relate to social aspects built
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upon ethics and standards (Bryant & Garnham, 2014). Circumstances hold potential to influence
farmer well-being (Bryant & Garnham, 2018). They also drew attention to the relationships
between corporations, states, and farmers, and described the moral and political economies that
exist within the context of farmer distress, whereby the economic system has a fundamental set

of ethics that guide social relations, known as the moral economy.

The advantages of conducting both qualitative and quantitative research can also be observed
when studying financial stress. Canadian farmers may feel constant financial stress on the farm,
this may be experienced with routine tasks such as veterinary costs with livestock farming, or
with the stress of decision making as the result may compromise financial viability of the farm
(Hagen et al., 2021). Participating farmers in a study by Jones et al. (2024) in Canada described
how excess stress and/or mental health challenges can result in reduced personal productivity
(e.q., less efficient at tasks), reduced animal welfare (e.g., less patience with animals), financial
implications (e.g., reduced value of milk as a result of quality concerns and animal welfare), and
some farmers shared that they contemplated ending their farming career. Financial crises and
uncertainty have been highlighted in 13/14 (93%) and 8/14 (57%) of qualitative studies
regarding farmer suicide, respectively, spanning Australia, India, Canada, the US, and the UK
(Purc-Stephenson et al., 2023). These findings are alarming and illustrate a need for further depth

in understanding to prevent irreversible outcomes.

1.2.7 Research gaps

Current literature regarding farmers has breadth through quantitative research, however there
is significantly less qualitative research and thus a lack of depth (Hagen et al., 2019), which may
provide more context behind results as suggested by Purc-Stephenson et al. (2023) regarding

farmer suicide. Further, there has been an emphasis on negative mental health outcomes such as
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stress, suicide, and depression, rather than positive outcomes such as resilience and life
satisfaction in the existing literature on farming populations (Hagen et al., 2019). This emphasis
on negative outcomes perpetuates the deficit perspective (Simpson & McDonald, 2017). Future
understanding of farmer mental health and well-being may benefit from taking a qualitative or

mixed methods approach to ensure the breadth and depth of knowledge.

Farmers experience many of the same stressors, but they also experience different stressors.
As farmers compare themselves to larger farms, other generations, other commodity groups (e.g.,
supply managed and non-supply managed), and even to non-farmers, this comparison may leave
them envious of others, which results in stress (Thompson et al., 2023b). Thus, it would be

beneficial for future work to take a commodity-specific approach to gain a deeper understanding.

1.3 The relationships between humans, animals, and their environment

There has been interest surrounding the relationships between humans, animals, and the
environment for centuries (Capua & Cattoli, 2018; Pettan-Brewer et al., 2024; Zinsstag et al.,
2011). The link between human and animal disease and the environment was illustrated in the
1700s by Vicq d’Azyr in France (Capua & Cattoli, 2018). In the mid-late 1700s, the first
veterinary school was formed in Lyon by Claude Bourgelat (Capua & Cattoli, 2018; Zinsstag et
al., 2011). Rudolph Virchow made advancements in comparative medicine, specifically with
models of disease in humans and animals, these concepts were brought back to North America
by William Osler (Capua & Cattoli, 2018; Zinsstag et al., 2011). In the 20" century Calvin
Schwabe defined ‘One Medicine’ as the way in which humans and animals formed a tight-knit
relationship where they relied on each other for food, purpose, and health (Zinsstag et al., 2011).

This term later evolved into ‘One Health’ in the early 21% century as there was realization that
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‘One Medicine’ overshadowed factors beyond that of medical, such as societal and

environmental influences (Zinsstag et al., 2011).

Interestingly, a similar realization took place over the past decade. The term ‘One Welfare’
has been developed recently to help address aspects such as psycho-social-economic elements
which may be overlooked by the ‘One Health’ approach as a result of the emphasis on clinical
aspects (Pinillos et al., 2016) such as disease (Pinillos, 2018). However, humans who are
described to be healthy may still experience a reduced level of well-being (Pinillos, 2018). The
concept of health’ can be considered as just one of the many factors that contribute to the overall
welfare of human and non-human animals (Broom & Johnson, 2019). However, there are many
strong initiatives built upon the ‘One Health’ approach and thus, the intention of ‘One Welfare’

is to complement rather than replace the current framework (Pinillos, 2018).

The ‘One Welfare’ approach recognizes the interconnections between animal welfare, human
well-being, and the social and physical environment (Pinillos, 2018). Some of the key outcomes
that a ‘One Welfare’ has potential to improve include enhancing farm productivity through
recognizing the link between farmer well-being and animal welfare, as well as the positive
influence of enhancing animal welfare on food safety, food security, and sustainability (Pinillos
et al., 2016). Emphasizing only one component of ‘One Welfare’ could negatively influence
another dimension (Pinillos, 2018). Consider the 1960s’ movement to enhance production
efficiency to feed the population, when modernization and the ‘green revolution’ with
technological advancements in agriculture began (van der Ploeg, 2023). Alongside the increased
cost, capital investment, and requirement for extension services was the promise of enhanced
production efficiency with technology (van der Ploeg, 2023), which was incentivizing for

farmers who had to reduce the cost of production for the farm to survive (Rotz et al., 2019).
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Consequently, modernization contributed to a reduced number of lower-level jobs, which lead to

increased marginalization of labourers who were less technologically inclined (Rotz et al., 2019).

Researchers have described how the role of farmers may be altered with incorporation of
technology (Butler et al., 2012; Lunner-Kolstrup et al., 2018; von Keyserlingk et al., 2024). As
mentioned previously, many farmers feel pride when managing their animals and farms; the
‘good farmer’ identity (Burton, 2004) could be threatened by factors such as the negative
influence of increased regulations on farmer autonomy (Ida et al., 2023), public pressures
economic and environmental challenges (Schuppli et al., 2023). The effects of climate change
pose threat to the livestock sector, as feed is challenging to produce as a result of weather events
such as droughts and flooding, which holds implications to production, environmental
sustainability, and economic viability (Cordeiro et al., 2022; Godde et al., 2021; Tourangeau et

al., 2019).

Technology may also pose risk to the ‘good farmer’ identity, as the farmer-cow relationship
may change (Finstad et al., 2021; Holloway & Bear, 2017; Peralta & Haefs, 2023; von
Keyserlingk et al., 2024), and caring for animals through technology may not align with how
farmers view animal care (Holloway et al., 2014; Vigors et al., 2023; von Keyserlingk et al.,
2024). As noted by Ritter et al. (2020), there may be topics farmers discuss in focus groups that
are seemingly unrelated to animal welfare, but interconnections may exist, which aligns with the
‘One Welfare’ framework (Pinillos, 2018). The following section will discuss the narratives
surrounding animal welfare and provide more detailed context about economic, research and
policy, and consumer perception discourses. As noted by Ritter et al. (2020), there may be topics
farmers discuss in focus groups that are seemingly unrelated to animal welfare, but

interconnections may exist, which aligns with the ‘One Welfare’ framework (Pinillos, 2018).
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The following section will discuss the narratives surrounding animal welfare and provide more

detailed context about economic, research and policy, and consumer perception discourses.

1.3.1 Economics

While there is pressure on farmers to incorporate practices that increase environmental
sustainability (Carmichael et al., 2023) and animal welfare (Barkema et al., 2015), there are also
economic constraints that influence their decision-making power (Rotz et al., 2019). For
example, there are economic barriers to implementing practices such as: pain management
(Moggy et al., 2017), lameness (Knauss et al., 2022), and to reduce antimicrobial use (Cobo-
Angel et al., 2021). There are numerous factors that dairy farmers use to justify outdoor access,
or lack thereof, such as environment, animal welfare, finances, infrastructure, and management
(Smid et al., 2021). Ultimately, farmers are individuals, each with their own unique set of values

and context that influence farm animal welfare (Vigors et al., 2023).

Some farmers may consider certain factors prior to purchase, such as herd size (Gargiulo et
al., 2018), benefit-to-cost ratio, initial investment, and usability (Bianchi et al., 2022; Borchers &
Bewley, 2015), alignment with personal beliefs and values, ability to test the technology before
purchase, and observations of how the implementation goes for others (Stone, 2020). Findings
from Rotz et al. (2019) draw attention to the fact that farmers must be able to afford to
implement technology to reap the expected benefits, which creates an exclusionary dynamic of
increased marginalization for farmers and labourers who are either unable to afford the

investment cost, or lack the skills needed to utilize the technology.

1.3.2 Regulations & requirements
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There may also be real and perceived disconnects between policy-makers and farmers.
Recommended practices are typically identified by groups of stakeholders including farmers,
commodity groups, government specialists, veterinarians, and academics. However, studies in
Canada with dairy farmers have highlighted negative perceptions of some recommended
practices (Marshall et al., 2023; Roche et al., 2019) and oversight from government or industry
(Wilson et al., 2024), as well as notable frustration from dairy farmers towards “one size fits all”
approaches (Knauss et al., 2022) that lack consideration of farm-specific context (Ida et al.,
2023; Marshall et al., 2023). A study with Canadian dairy farmers and veterinarians by Wilson et
al. (2024) suggests that tailored recommendations, such as considering farm-specific context
may be of value to improving calf care. Farmers value autonomy (lda et al., 2023; Schuppli et
al., 2023), which can be negatively influenced by regulations as autonomy involves
independence, self-congruence, and power to self-govern (Stock & Forney, 2014). Although,
these findings may suggest that some farmers may not feel represented or supported by existing
groups and processes, which has been described by small-scale farmers in Canada (Bondy &
Cole, 2019). Further, implementation of recommended practices may come with a monetary cost
while also requiring additional time, both of which have been identified as a perceived barrier by
dairy farmers in Canada within the context of milking practices (Belage et al., 2019), Johne’s
disease control (Roche et al., 2019), lameness (Knauss et al., 2022), reduce antimicrobial use

(Ida et al., 2023), and cull cow management (Marshall et al., 2023).

Two separate review articles have criticized the evaluative approach towards farmers beliefs,
attitudes, and/or perceptions within research relating to animal welfare (Vigors et al., 2023) and
climate change (Soubry et al., 2020). This reinforces the idea that there is a ‘right’ way of

farming, but the relational nature in the reality of farming is local and rooted in uncertainty,
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which opposes traditional scientific ways of valuing objectivity and universality (van der Ploeg,
2023). Oftentimes, traditional science creates knowledge within the scientific community and
then shares the knowledge with the public (Vanclay, 2004). This is increasingly problematic as
research can influence policy development (Muhammad et al., 2022; Vigors et al., 2023), and
regulations have been noted as a factor that may influence farmer mental health (Yazd et al.,
2019). Research that involves farmers in the solution, may have a positive impact when it comes
to implementation (Krébel et al., 2021). A study in Alberta by Ritter et al. (2019) investigated
the satisfaction and preparedness of dairy farmers to implement recommendations from
veterinarians following a herd health visit on-farm; their findings suggest that an approach where
farmers are more involved may increase their preparedness to implement recommendations from

the veterinarian.

1.3.3 Consumer perceptions

An idyllic painting of rural and agricultural communities is often seen as problematic as this
informs consumers’ expectations and it does not always align with existing animal production
systems which may be more intensive than the traditional tranquil image of rural life (Mahon et
al., 2023). Ventura et al. (2016) conducted surveys with lay consumers in Canada regarding
perceptions and concerns about dairy cattle welfare before and after a farm visit; the findings
illustrate that the farm visit helped to put some concerns at ease while also solidifying and giving
rise to other concerns, for example, pasture access. This may be related to why farm animal
welfare is a particularly contentious subject in terms of public trust and the support farmers feel
from society (Alonso et al., 2020; Burton et al., 2012; Mahon et al., 2023; Muhammad et al.,
2022; Sirovica & von Keyserlingk, 2023; Ventura et al., 2015; Ventura et al., 2016). For

example, livestock farmers in Sweden fear victimization due to animal rights activism (Ceccato
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et al., 2021), and some report that they have been targeted by crime for being a livestock farmer
(Ceccato et al., 2022). There may be differences in how animal welfare is perceived; consumers
and the general public generally emphasize naturalness and the feelings of animals whereas
farmers and veterinarians may focus on animal health and production (Sirovica & von
Keyserlingk, 2023). Although consumers may not be willing to pay for welfare-friendly
products, they may relate farm animal welfare to product quality, environmental sustainability,

human health benefits, tradition, safety and hygiene (Alonso et al., 2020).

According to Muhammad et al. (2022), animal welfare in agriculture can be seen as a social
construct with five main narratives: (1) ‘farming as a business,” which is observed in the
commodification of animals; (2) the ‘religion-based’ narrative where humans have a moral
obligation to animals; (3) the animal welfare research and policy-based narrative, which is rooted
in animal sentience and the promotion of enhanced welfare; (4) the ‘higher welfare’ narrative in
which animal products may be priced at a premium due to different production systems used to
enhance welfare; and (5) animal rights/power-based, which draws on multiple forms of
knowledge to argue against animal commodification using emotionally-charged tactics. Further,
an individuals’ reaction towards media regarding agriculture has been found to be less negative
for those familiar with agriculture (Mahon et al., 2023). With that in mind, animal rights
organizations use emotionally charged tactics to raise awareness of perceived welfare concerns
in animal agriculture (Jarvis et al., 2019). The utilization of a “blame mentality” that is used in
anti-meat narratives can threaten the moral character of those who eat meat, which leads to
defensive behaviour of meat-eating consumers (Shulman et al., 2021). This may hold potential to

negatively impact farmers, for example, Ceccato et al. (2022) described the occupational hazards
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that Swedish livestock farmers can encounter such as being the target of crime from animal

activists, which can evoke feelings of fear surrounding safety on the farm.

Consumer perceptions of on-farm technology are unclear; there is some indication of concern
towards a more technology-driven animal production system, but at the same time consumers
acknowledge the potential benefits to animal health and welfare and environmental sustainability
(Kleen & Guatteo, 2023). A perceived lack of support by consumers can be a source of
frustration for dairy farmers as they feel their ability to care for their animals is being questioned
(Schuppli et al., 2023). Considering these findings, it is no surprise that farmers perceive a
disconnect between themselves and society in Canada (Letourneau & Davidson, 2022;
Thompson et al., 2023b), the US (Proctor & Hopkins, 2023), the UK (Nye et al., 2023), and
Australia (Polain et al., 2011; Vayro et al., 2021). There are multiple narratives related to animal
welfare (Muhammad et al., 2022). The increased social and environmental sustainability may be
of value but there is a monetary cost to implementation which may limit adaptive capacity of

farmers (Barkema et al., 2015; Carmichael et al., 2023; de Boon et al., 2024).

Given the increasing concern from the general public in terms of animal welfare, some
nations have developed policy in response to this (Alonso et al., 2020; Balzani & Hanlon, 2020),
perhaps this relates to some farmers describing the need to be seen positively by consumers
(Vigors et al., 2023). There has been suggestion that policy attends to the general public, while
often requiring a financial investment from farmers (Vanclay, 2004). As scientific research often
aids in policy development (Balzani & Hanlon, 2020), where institutional knowledge tends to
favor objectivity (Darnhofer, 2020). It is important to consider the importance of social, cultural,
and/or historical factors that may influence understandings of animal welfare (Alonso et al.,

2020; Balzani & Hanlon, 2020), of which may not be captured by using traditional scientific
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methods alone; this may be problematic as traditional science may neglect the socio-cultural and
relational aspects of farming (Soubry et al., 2020; Vanclay, 2004; Vigors et al., 2023), oftentimes
prioritizing quantitative methods (Soubry et al., 2020; Vigors et al., 2023). Taking such an
approach may risk failing to capture the nuances that lie within farming, as practices are not
always based on scientific ways of knowing, but frequently incorporate cultural and social
elements (Vanclay, 2004). Although, acknowledging farmers points of view does not guarantee
that farmers interests will be addressed, and thus more work may be needed to involve farmers in
order to find solutions to the specific challenges they may face (Gray et al., 1997). Future
research may consider the value in farmers experience (Soubry et al., 2020) which could offer
insight for solutions (Krobel et al., 2021; Vanclay, 2004) while also helping to ensure transfer

from theoretical to practical application (Muhammad et al., 2022; Krobel et al., 2021).

1.4 The emotional cost of caring for livestock

Caring for livestock, both the action and the emotion, have been described in research with
farmers (Albernaz-Gongalves et al., 2021; Buddle et al., 2021; Denis-Robichaud et al., 2023;
Mills et al., 2023; Schuppli et al., 2023; Wagner et al., 2020; Chapman & Deplazes-Zemp, 2022;
Wilson et al., 2021; MacKay, 2023) and/or farm workers (Campler et al., 2019; Edwards-
Callaway et al., 2022; Mullins et al., 2017; Simpson et al., 2020). Research has also described
empathy (Roméan-Muiiiz et al., 2021; Kielland et al., 2010; Simpson et al., 2020; Campler et al.,
2018; Schuppli et al., 2023; Rault et al., 2017), compassion (Edwards-Callaway et al., 2022), and
sympathy (Albernaz-Gongalves et al., 2021) of livestock farmers and/or farm workers towards
animals under their care. Qualitative studies with livestock farmers and/or farm workers have
described the importance of empathy when working with animals (Burton et al., 2012; Spooner

et al., 2014). Previous literature describes cross-species empathy from the standpoint of
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evolution, whereby the mechanism is protective, particularly within regards to pain (Kielland et
al., 2010). Rault et al. (2017) conducted a study on attitudes towards euthanasia with swine
caretakers and identified the components of empathy to include: (1) the caretakers emotional
response or “empathy affect”; and (2) the perceived impact on the animal or “empathy

attribution”.

In the medical sense, empathy can be described as the capacity of an individual to appreciate
the feelings of others and feel the spectrum of emotions that come with experiences throughout
life (Harrison, 2021). Empathy is central to compassion and distress; compassion can be
described as empathetic concern whereas personal distress is described as empathetic distress
(Harrison, 2021). There is a heightened risk of stress-related conditions for individuals who work
in animal caretaking roles (Andrukonis & Protopopova, 2020; Monaghan et al., 2020). Livestock
farmers encounter emotional, ethical, and economic challenges in raising animals (MacKay,
2023). Research with livestock farmers and/or farm workers have described guilt (Denis-
Robichaud et al., 2023; Edwards-Callaway et al., 2022), and feelings of failure (Wagner et al.,
2020; Mullins et al., 2017; Roman-Mufiz et al., 2021) in regard to euthanasia. Burton et al.
(2012) and Gray (1998) posit that there is an intuitive sense or empathy in the disposition of
those who work with livestock where the idea of being a farmer is ‘bred into’ an individual. The
following section will discuss the emotional cost of caring for production animals from the

farmer’s viewpoint.

1.4.1 Empathy and Stress
Many different, related concepts may be of relevance within consideration to the role of

empathy and stress on caregivers. Although some of these concepts have been used more so in

human caregiving professions, there may also be parallels in animal caregiving professions.
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Briefly, there are distinct conceptual differences between vicarious trauma, secondary traumatic
stress, and compassion fatigue: vicarious trauma is characterized by a shift in outlook over time
which is usually related to repeated experiences with trauma, and involves concerns of safety,
trust, esteem, intimacy, and control; secondary traumatic stress does not need to occur more than
once to manifest, and shares similarities with post-traumatic stress disorder such as intrusion
(e.g., flashbacks, reminders that could lead to a reaction of a psychological or physiological
nature, nightmares), avoidance of cognitive and/or physical reminders, negative impacts on
mood and cognitive function (e.g., feeling detached, negative affect, forgetfulness), and
increased arousal and reactivity (e.g., easily irritated, hypervigilance, difficulties in focusing,
impacts on sleep); compassion fatigue is also a condition that develops over time, shares
characteristics of professional burnout which is further implicated by secondary traumatic stress
and vicarious trauma, and can manifest as a lack or absence of empathy towards others which is
seen in their reactions to others (Holland et al., 2022, p. 3-6). Figley (1995, p. 8) described
secondary traumatic stress as “the natural consequent behaviors and emotions resulting from
knowing about a traumatizing event experienced or suffered by a person” and discussed the
terms compassion fatigue, secondary traumatic stress, and secondary traumatic stress disorder
interchangeably. Burnout is when individuals experience chronic stress from the interpersonal
demands of their occupation resulting in exhaustion, cynicism, and reduced professional efficacy

(Maslach et al., 2001; Schaufeli et al., 2009; Holland et al., 2022, p. 3).

There are associations between occupational stress and professional burnout, whereas
compassion fatigue, vicarious trauma, and secondary traumatic stress (STS) have been associated
specifically with empathic stress within human and animal caregiving professions (Holland et al.,

2022, p. 1-12). Two key elements of compassion fatigue are exposure to trauma and empathy,
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specifically in human caregiving professions (Figley, 1995). In human healthcare, empathy was
found to be negatively associated with burnout which may have implications on quality of care
(Wilkinson et al., 2017), meaning that those who are at higher risk of burnout are less likely to
show empathy as they may be tired, cynical, and less confident in their skills. Research with
oncology nurses has identified a positive correlation between empathy and STS which is
positively influenced by grief (Shi et al., 2022). Existing research regarding compassion fatigue
in human caregiving professions is well-documented, however, there is a growing body of work
that suggests animal care professions (e.g., veterinarians, animal health technologists, laboratory
research technicians, paid staff and volunteers at animal shelters) are also at risk for occupational
stress (Andrukonis & Protopopova, 2020; LaFollette et al., 2020; Polachek and Wallace, 2018;
Ronhlf, 2018; Monaghan et al., 2020; Scotney et al., 2015). These occupations may also be
vulnerable to experiencing compassion fatigue, although this is difficult to discern due to
inconsistent terminology (Monaghan et al., 2020; Rohlf et al., 2018; Scotney et al., 2015).
Interchangeable use of the terms compassion fatigue, occupational stress, secondary trauma,
vicarious trauma (Scotney et al., 2015; Rohlf et al., 2018). Further, findings from Polachek &
Wallace (2018) suggest that there are marked differences between the concepts of compassion

satisfaction and compassion fatigue.

While there is not enough evidence to make the conclusion that livestock farmers and/or farm
workers experience compassion fatigue, several researchers have investigated concepts of
empathy, sympathy, and stress associated with caring for and/or culling livestock. An association
may exist between empathy and attitudes toward livestock which has been reported with swine
farm workers (Campler et al., 2018; Rault et al., 2017) and dairy farmers (Kielland et al., 2010).

All participating dairy caretakers in a study by Roman-Mufiz et al. (2021) demonstrated
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empathy toward livestock. Empathy and animal welfare were briefly noted by Schuppli et al.
(2023) in a qualitative study with dairy farmers in Canada. In contrast, a study conducted in
Brazil by Albernaz-Gongalves et al. (2021) reported that farmers also showed a lack of empathy
towards pain management and stereotypic behaviors of animals, however, sympathy from
farmers towards pigs during potentially painful procedures to animals. Researchers have started
to note connections between livestock farmers and/or farm workers and compassion fatigue
(Campler et al., 2018; Denis-Robichaud et al., 2023; Edwards-Callaway et al., 2022; Wagner et
al., 2020; Mullins et al., 2017; Simpson et al., 2020) and/or the ‘caring-killing paradox’ (Roman-
Mufiz et al., 2021; Wagner et al., 2020). Findings from a study in South Korea with
veterinarians and government staff involved in mass culling of livestock during disease events
such as avian influenza and foot and mouth disease, approximately 74.5% of participants had
scores that were over the threshold for post-traumatic stress disorder (Park et al., 2020).
However, there still remains a lack of evidence to draw the conclusion that livestock farmers

and/or farm workers may experience compassion fatigue.

1.4.2 Farmer-animal relationship

The farmer-animal relationship is influenced by the species, purpose, herd/flock size, time on
the farm, and the characteristics of the interactions between farmers and their animals such as
frequency, intensity, and intimacy (Bock et al., 2007). This description resonated with Balzani &
Hanlon (2020) who found that farm animal welfare is influenced by the farmer’s views, external
factors, and internal factors such as the farmer-animal relationship, empathy, and experience.
The empathy that farmers have for their animals is also associated with animal welfare (Kielland
et al., 2010). Livestock farmers describe a sense of gratification in relation to raising animals

(Crimes & Enticott, 2019). A qualitative study by Chapman & Deplazes-Zemp (2023) explored
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the relational values of livestock farmers in Sweden and found two sets of relational values: (1)
eudaimonic elements where caring for animals was perceived to have a positive influence on
farmer well-being, and (2) respect for the animals in their care, which included a humane death.
In a study by Saraceni et al. (2022) dairy farmers suggest that other dairy farmers who do not
value animal welfare over economic factors may not prioritize pain mitigation when disbudding
or dehorning due to the cost of medication. These findings illustrate the aspect of financial well-
being of farmers and the way it may implicate decision-making on their farm. Caretaker well-
being and farm animal welfare are illustrated to be symbiotic; the welfare of one is dependent on

the welfare of the other (Kauppinen et al., 2010).

1.4.3 Moral obligation

To farmers, maintaining good animal welfare is a moral obligation that comes with caring for
animals (Croyle et al., 2019; Enticott & Vanclay, 2011; Marshall et al., 2023). The sense of
obligation to their animals can be a source of satisfaction for farmers as they are doing what is
deemed necessary to be a ‘good farmer’ (Burton, 2004) in the context of animal welfare (Vigors
et al., 2023). Animal welfare is a priority for dairy farmers (Marshall et al., 2023), they take
pride in providing a high level of animal care (Croyle et al., 2019), which is perceived as their
responsibility (Cobo-Angel et al., 2021; Schuppli et al., 2023). As such, autonomy is an
important value for farmers (Ida et al., 2023; Schuppli et al., 2023); some dairy farmers have
expressed concern that increased legislation on antimicrobial use may reduce their autonomy and

threaten animal welfare on their farm (Cobo-Angel et al., 2021; Ida et al., 2023).

There are also other factors that influence the farmers decision making process of
administering antimicrobial treatment such as how old an animal is, symptoms, severity, and

lived experience of the farmer (Cobo-Angel et al., 2021). These animal-level factors have been
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described as “common sense” by beef farmers when discussing what influences use of pain
management (Moggy et al., 2017). Utilization of pain mitigation may be motivated by a sense of
relatability to their livestock; dairy farmers may equate disbudding or dehorning to a dental
procedure (Saraceni et al., 2022), and beef farmers may compare branding to burning themselves

(Moggy et al., 2017).

1.4.4 Tough decisions
The responsibility to alleviate animal suffering through euthanasia, when necessary, may

come with risk of compassion fatigue or moral stress (Wagner et al., 2020). Veterinarians’
ethical boundaries of “good” killing may be challenged in companion animal medicine by
emphasizing emotional aspects, and in farm animal medicine by focusing on cost (Bubeck,
2023). In a quantitative study in Canada, Denis-Robichaud et al. (2023) found that dairy farmers
experience complex emotions relating to euthanasia, and that there is limited utilization of
decision trees and veterinary consultations during the euthanasia decision-making process;

however, the reasoning behind this needs further investigation.

A sense of guilt has also been described by participating dairy farmers in a study by Wilson
et al. (2021) regarding calf care. Euthanasia can leave farmers feeling as though they failed the
animal, while they may also experience moral stress, and additional symptoms consistent with
compassion fatigue (Wagner et al., 2020). The welfare of the animal plays a large role in a
farmer’s decision to euthanize (Wagner et al., 2020), and farmers deeply care for their animals,
which can make these decisions emotionally challenging (Edwards-Callaway et al., 2022;
Schuppli et al., 2023). Similarly, livestock farmers experience moral stress with animal disease
and death (Thompson et al., 2023b). The complex emotions regarding euthanasia (Denis-

Robichaud et al., 2023; Wilson et al., 2021) and moral stress experienced by livestock farmers
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(Thompson et al., 2023b) may relate to emotional attachment between farmers and their animals

(Schuppli et al., 2023).

1.45 Coping mechanisms

Some farmers may experience with cognitive dissonance and must cope with the malignment
between the farmer-animal bond and the utilitarian purpose of livestock (Balzani & Hanlon,
2020). For example, farmers may struggle with raising animals for production while also
forming a connection with the animals. Further, economic influences, practicality, tradition, or
best interest of the animal are often reasons used to help cope with the moral stress of practices
that may be seen as negative for the animal, this form of coping is referred to as rationalization
(Taylor & Fraser, 2019). There could perhaps be a reduced level of empathy in farmers with
coping mechanisms such as normalization or becoming desensitized over time to stereotypic
behaviours in their herd, for example with sows sitting like dogs or tail biting in piglets
(Albernaz-Gongcalves et al., 2021). Furthermore, researchers who have investigated the reasons
for "barn blindness” or discrepancies in lameness identification from researchers have reported
that producers often see a cow’s gait slowly change over time and become “a new normal” for
her, which is perhaps another form of normalization (Croyle et al., 2019; Knauss et al., 2022).
These findings are of interest to the well-being of livestock farmers as compassion fatigue

manifests as a lack of empathy (Holland et al., 2022).

Farmers in Canada have described consideration of suicide, or suicidal ideation as a means to
cope (Jones et al., 2024; Roy et al., 2017). Avoidant coping strategies such as substance use has
also been reported from farmers in Canada (Jones et al., 2024; Roy et al., 2017; Thompson et al.,
2022), the United States (Henning-Smith et al., 2021). However, farmers may also use positive

coping strategies of a cognitive basis such as taking a long-term outlook, positive reframing,
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being solution-focused rather than problem-focused, turning to faith, and maintaining optimism
(Roy et al., 2017; Thompson et al., 2022). In the United States, farmers have shared coping
strategies such as self-care techniques, and support seeking (Henning-Smith et al., 2021; Keeney
et al., 2022). Setting clear boundaries may also be used to cope, positively impacting resilience
(Hagen et al., 2022). Some farmers who participated in a study by Thompson et al. (2023b)
shared one of their coping mechanisms was to spend time with their animals. The passion
farmers have to farm may also be a way of coping with stress (Bondy & Cole, 2019; Roy et al.,

2017)

1.4.6 Farmer-animal-technology relationships

There is a growing amount of technology employed to enhance animal welfare and
environmental sustainability in livestock production systems (Bianchi et al., 2022; Neethirajan &
Kemp, 2021; Schillings et al., 2021). Often increased production efficiency is thought to be an
advantage of AMS (Baur & lles, 2023; Finstad et al., 2021; Holloway et al., 2014; von
Keyserlingk et al., 2024) and precision livestock technologies (Bianchi et al., 2022; Neethirajan
& Kemp, 2021) which is a possibility as shown in research studies (Cogato et al., 2021),
although there may be farm-level factors that influence efficiency (Jacobs & Siegford, 2012;
John et al., 2015). Increased production efficiency can also enhance environmental sustainability
(Neethirajan & Kemp, 2021; Schillings et al., 2021). Additionally, there is potential to enhance
animal welfare with AMS (Butler et al., 2012; Cogato et al., 2021; Finstad et al., 2021; Jacobs &
Siegford, 2012; King & DeVries, 2018; Tse et al., 2017), as farmers have reported easier
detection of cow health concerns with AMS compared to CMS (Tse et al., 2017) which is
achievable from collecting cow-level data, holding potential for early detection of health

disorders (King & DeVries, 2018). However, the benefits AMS offers are dependent on
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management (Butler et al., 2012; Jacobs & Siegford, 2012; John et al., 2015; Karttunen et al.,
2016; King & DeVries, 2018; Lage et al., 2024) and utilization of technology by farmers
(Finstad et al., 2021; King & DeVries, 2018; Schillings et al., 2021; von Keyserlingk et al.,

2024).

Farmers who have changed from CMS to AMS experience a higher mental workload (Butler
et al., 2012; Lunner-Kolstrup et al., 2018), alarm stress (Lundstrom & Lindblom, 2021; Lunner-
Kolstrup et al., 2018) or frustration (Finstad et al., 2021), feeling like they are on call (Butler et
al., 2012), and information overload (Butler et al., 2012; Finstad et al., 2021; Lundstrom &
Lindblom, 2021; Lunner-Kolstrup et al., 2018; Tse et al., 2017). The everyday tasks of dairy
farmers undergoes significant alteration when shifting from CMS to AMS, with less physical
labor and more flexibility to their day-to-day schedule (Butler et al., 2012; Finstad et al., 2021,
Lunner-Kolstrup et al., 2018; Tse et al., 2018; von Keyserlingk et al., 2024). There is evidence to
suggest that there are associations between farmer well-being and animal welfare on farms with
AMS. Farmers using a manual feed system had higher stress, anxiety, depression, and lower
resilience in comparison to those using an automated feed system (King et al., 2021). A positive
association has been identified between animal welfare and farmers with high occupational
wellbeing, and low stress, additionally, determination to continue farming and level of optimism
are indirectly related to farm expansion, both of which were positively linked to animal welfare
(Hansen & @steras, 2019). Findings from Norway by Hansen & Streete (2020) reported a higher

level of job satisfaction with farmers using AMS than those using CMS.

The utilization of technology has resulted in a decreased amount of time that must be spent
interacting with livestock, which poses a threat to the farmer-animal relationship (Peralta &

Haefs, 2023). The domestication triangle” was coined by Finstad et al. (2021) suggesting that
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farmers, cows, and technology take part in a relational learning process leading to co-evolution
of their triangular relationship. Technology changes the farmer’s role in livestock farming and
the previously established farmer-cow relationship (Holloway & Bear, 2017; von Keyserlingk et
al., 2024). Farm animal welfare and technology are contextual in nature, as farmers must be able
to utilize the technology appropriately (Schillings et al., 2021). Reducing the number of farmer-
cow interactions could come with a risk to cow welfare if the farmer-animal relationship is a
positive contributor, such as helping to reduce fear associated with handling or visual
identification of health disorders (Weary & von Keyserlingk, 2023). Marketing differs across
AMS brands, where some focus on animal welfare and others on technology, but similarly
discuss efficiency (Finstad et al., 2021). Although, the promotion of AMS as a form of liberation
for both cows and farmers has received criticism (Baur & lles, 2023; Holloway et al., 2014).
Baur & lles (2023) suggest such messaging infers suggests there is a lack of desire to be on the
farm, whereas Holloway et al. (2014) problematizes the assumption that AMS offers cows

freedom and autonomy.

1.4.7 Research gaps
Current research has often been focused on a specific topic within animal welfare, such as

antimicrobial use (Cobo-Angel et al., 2021; Ida et al., 2023), pain mitigation (Moggy et al., 2017,
Saraceni et al., 2022), lameness (Knauss et al., 2022), or cull cow management (Marshall et al.,
2023). However, this may not build an understanding of the entire decision-making process that
producers mentally juggle when it comes to animal care. Further research is needed to explore
the experience of Canadian livestock farmers within the broader context of animal welfare more

holistically.
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This review has illustrated the cultural, socio-political, and economic influences that may
facilitate or impede farmer well-being which is associated with farm animal welfare. Considering
the reviewed literature, there are likely concerns in regards to livestock farmer mental health
which have not yet been discussed in detail in the Canadian context. Farmers play a key role
within agricultural systems, thus, there is potential to impact food security which has public
health implications. Therefore, the animal agriculture sector must work together to foster

meaningful, transformative change to better support farmers and their animals.

1.5 Methodology

There is a growing body of literature using qualitative methods in the dairy industry;
however, only a limited number of these adequately discuss the philosophical underpinnings of
the methodology used (Ritter et al., 2023). The existing quantitative research in farm animal
welfare tends to assess farmer attitudes and perceptions towards recommended practices, which
fails to capture the nuance that lies within farmers experiences (Vigors et al., 2023).
Consequently, there appears to be a lack of literature within dairy science that centres the farmer
experience of farm animal welfare. To help bridge this gap, this thesis uses qualitative methods
rooted in a constructivist paradigm to explore dairy farmer well-being in the context of animal

health and welfare (Chapter 2) and technology (Chapter 3).

1.5.1 Constructivist paradigm

The ontological standpoint within constructivism believes there is more than one experience
of reality (Spencer et al., 2014) and that how an individual perceives reality is subjective
(Fleuret, 2018). Constructivist epistemology holds that knowledge is co-created between the
researcher and the participant, emphasizing the importance of the researcher's role throughout the

research process (Spencer et al., 2014).
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With the co-creation of knowledge, researcher reflexivity is integral to qualitative approaches
as one must reflect on how their past experiences, social position, and values may influence data
generation (Creswell & Creswell, 2018). As individuals and their perspectives are fluid,
reflexivity is a continual process (Braun & Clarke, 2022a). Steps to ensure reflexivity include a
research journal (e.g., memo-ing), which helped to intentionally reflect and question how the
researcher’s position, and experience may be influencing their interpretation through the research
process (Braun & Clarke, 2022a). Validity strategies were used such as reflexivity, peer
debriefing, thick description of findings, and member checking (Creswell & Creswell, 2018, p.
198-202). The lead author maintained a research journal throughout the research process which
helped with reflexivity by providing insight to how her experiences may have influenced
interpretation. Debriefing took place throughout the research process, most often between ALH
and MK. A detailed description of findings was sent to participants whom gave consent,
allowing for member checking, participants provided positive feedback and confirmed the
findings. Lastly, themes are described with a rich, thick description which aims to enhance
readers understanding of each theme and the experiences associated (Creswell & Creswell, 2018,
p. 198-202). This information was then used to reflect introspectively, ensuring to acknowledge
how the researcher may be actively influencing the interpretation. Similarly, the author’s
positionality statement can be found further on in this chapter in an effort to encourage
transparency. The main authors’ research team also aided in the reflexive process as they offered

support, meaningful feedback, and discourse throughout.

1.5.2 Thematic analysis

The approach taken to analysis was originally thematic analysis (TA) informed by the six

steps by Braun & Clarke (2006). Upon further reading, it became clear that TA is more of an
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umbrella of approaches (Braun et al., 2019) and thus, refinement had to take place. Blending
types of TA holds the potential to undermine elements of each method; however, it is acceptable
as long as there is logical reasoning and justification behind the choice to blend methods (Braun
& Clarke, 2021). The reason to use elements of codebook TA was due to flexibility in regards to
timeline and research experience with thematic analysis. Characteristics of reflexive TA
enhanced the research as it provided researchers with the capacity to preserve the nuance of each
farmers’ experience within the context of animal health and welfare, and technology; it offered a
more iterative coding process in terms of code development; and it allowed for emphasis and
value on a deeper reflexive process that offered a complementary effect to knowledge generation
due to the researchers’ agricultural experience (Braun & Clarke, 2022b). Thus, the approach |
used was developed by Braun & Clarke (2006) and was informed by reflexive (Braun & Clarke,

2022b) and codebook TA (King & Brooks, 2018).

Firstly, the researcher increased data familiarization (Braun & Clarke, 2006, 2022b; King &
Brooks, 2018). The second step was to conduct initial coding (Braun & Clarke, 2006), each
qualitative research team member using three transcripts to establish a preliminary codebook
which was used to help guide coding (King & Brooks, 2018). For the third step, all transcripts
were coded by the lead author, then VFC conducted secondary coding to enhance the analysis in
a collaborative approach (Braun & Clarke, 2022b). Code generation continued throughout the
coding process as more semantic and latent codes were noted (Braun & Clarke, 2022b). These
codes were added to the codebook and left highlighted to ensure that previous transcripts were
returned to, so that these new codes were considered as well. After all data were reviewed, initial
theme development was conducted (Braun & Clarke, 2022b), whereby themes were created to

form a basis, allowing for adaptation for themes to evolve as coding continued. Then themes
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were reviewed and refined to ensure the coded data aligned (Braun & Clarke, 2022b). Finally,
researchers developed a thorough definition of each theme and situated themes in relation to

other themes in a thematic map and reported the final analysis in detail (Braun & Clarke, 2022b).

1.5.3 Positionality statement

Arielle Le Heiget is a White, cisgender, straight woman in her mid-twenties living with a
disability in rural Manitoba with her husband, dog, and cat. She was raised in a middle-class
neighbourhood in Winnipeg, Manitoba but her love for animal agriculture is rooted in southern
Saskatchewan where her great, great grandfather established the family farm in 1909. She
completed a Bachelor of Science in Agriculture with specialization in Animal Systems in 2022
and then began her Master of Science in Animal Science at the University of Manitoba. She has
worked with various species and has had first-hand experience of the traumatic stress associated
with disease outbreaks in animal agriculture. Losing loved ones to their battles with mental

health, and the effects of stigma in rural communities played an important role in her story.

1.5.3.1 Reflexivity statement — in my own voice

| grew up in a household where religion and politics were common conversations at the table,
with representation of Christian, Catholic, Buddhist, Atheist religions, as well as every major
political party. Our house was dominated by feminists, it goes without saying that the power and
privilege upheld by existing systems was frequently problematized. This upbringing taught me
that respect and moral values always take precedence. | also developed a thick skin, and an

ability to have tough conversations.

| was very young when | first learned that I would never meet my second cousin. As we left

the farm, my family would always stop at the century-old church and take a moment to
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acknowledge and honor those who are no longer with us. | was in my teenage years when |
learned that it was suicide, early twenties when | realized the stigma remained, and history
repeated during my graduate studies. The churchyard visits continue to this day and often end in
tears, the generational trauma bringing resilience, and the deep-rooted meaning that lies within
the land and the connections | have to it. These experiences made the topic of stigma, suicide,
and mental health-related loss an indescribably emotional and extremely difficult element of this

research.

I was six years old when | was diagnosed with Type 1 Diabetes. | was forced to grow up
quickly and I learned how to cope with the lack of control | had and the chronic stress that my
diagnosis brought. | am fully reliant on technology as a lifeline. During my graduate studies, |
was at the mercy of the technology manufacturer to fast-track a replacement to me —on a
farmyard in rural Manitoba. This experience allowed me to draw connections to the challenges in
rural healthcare systems, as well as the challenges dairy farmers face with the technology that

they rely upon to milk their cows. Although the purpose is very different, similarities exist.

Furthermore, | conducted one of the first qualitative studies in a department that favours
quantitative research with animals — about mental health with farmers, as a woman. It has been
challenging to be the first student to learn and use qualitative methods in this specific
environment. As it was new for me, it was also necessary to sit in the discomfort, and | am
slowly learning to lean into curiosity. | believe these experiences can be seen throughout my
writing, especially through discourse surrounding traditional ways of knowing and valuing

farmer experience.
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1.6 Thesis Rationale

The proposed research project aimed to provide insight into dairy farmer well-being in the

context of animal health and welfare, and technology.

1.6.1 Thesis objectives

1. To explore dairy farmer well-being in the context of animal health and welfare.

2. To explore dairy farmer well-being in the context of technology.
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2 CHAPTER 2| “My heart says keep trying, my head says
otherwise”. A qualitative study of dairy farmer well-being and

the responsibility to care for livestock

2.1 Abstract

As society faces challenges related to food security and sustainability, the relationship between
farmer well-being and animal welfare is critical to consider. Livestock farmers may face
decisions that blur ethical, emotional, and economical components. Caring for livestock
entangles two occupational categories associated with an increased prevalence of psychological
distress: farming and animal care-related careers, where farming pertains to agriculture generally
to include crop and livestock sectors, and animal care professions include veterinarians, animal
health technologist, animal shelter staff, laboratory animal staff, volunteer animal caretakers,
and/or trainers. Growing public concern regarding farm animal welfare has led to the
development of policy and/or recommended practices to address concerns. As barriers to
implementation exist, solutions may be more successful by enhancing farmer engagement
throughout development, perhaps by acknowledging farmers lived experience and integrating
this within scientific knowledge. Using a ‘One Welfare’ approach, the objective of this study was
to explore dairy farmer well-being in the context of animal health and welfare. Semi-structured
interviews were conducted from June to October 2023 with 30 dairy farmers in Ontario and
Western Canada. The interview guide included topics such as: technology, well-being, stress,
relationships and labour, and health resources. Collaborative coding and thematic analysis were
conducted by 2 authors with inductive and deductive methods. Through thematic analysis, 5

main themes were generated from thematic analysis: 1) positive aspects of caring for cows; 2)
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farmer-cow interdependency; 3) pressure and responsibility to care for cows; 4) the costs of
caring for cows; and 5) threats to quality and provision of care. The results describe how caring
for cows may be both a risk and reward to the well-being of dairy farmers, and may provide
insight to future strategies to enhance sustainability by promoting dairy farmer well-being and

animal welfare in a more holistic approach.

2.2 Introduction

While caring for dairy cattle is a desire and necessity for production, economic, and ethical
reasons, some livestock farmers deeply care about their animals (Schuppli et al., 2023), which
provides eudaimonic benefits to farmer well-being (Chapman & Deplazes-Zemp, 2023; Crimes
& Enticott, 2019), such as pride (Croyle et al., 2019) and satisfaction (Vigors et al., 2023).
Research has also suggested there may be concern for compassion fatigue with livestock farmers
and/or farm workers (Campler et al., 2018; Denis-Robichaud et al., 2023; Edwards-Callaway et
al., 2022; Wagner et al., 2020; Mullins et al., 2017; Simpson et al., 2020) and have highlighted
the ‘caring-killing paradox’ (Roman-Mufiiz et al., 2021; Wagner et al., 2020). There is research
surrounding the risk of occupational stress and compassion fatigue in animal care professions
(e.g., veterinarians, animal health technicians, animal shelter staff and/or volunteers)
(Andrukonis & Protopopova, 2020; LaFollette et al., 2020; Polachek and Wallace, 2018; Rohlf,
2018; Monaghan et al., 2020). Unsurprisingly, on-farm euthanasia of dairy cattle can be an
emotional experience for caretakers (Denis-Robichaud et al., 2023; Edwards-Callaway et al.,
2022; Wagner et al., 2020). Culling may be influenced by animal welfare and finances as
described by a study with dairy farmers in Canada (Marshall et al., 2023) and the United States

(Wagner et al., 2020).
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In human caregiving professions there can be a ‘cost to caring’ (Figley, 1995, p. 1), in
medicine, empathy is central to compassion (empathic concern) and personal (or empathic)
distress (Harrison, 2021). As the empathy that farmers and/or farm workers have for their
animals is also associated with animal welfare (Campler et al., 2018; Kielland et al., 2010; Rault
et al., 2017), there may be interest into exploring the potential risk for compassion fatigue (CF)
as empathy and exposure to trauma are two key elements of CF within human caregiving
professions (Figley, 1995). Briefly, trauma can be summarized as the result that occurs if a stress
response does not successfully alleviate an individual’s stress level and return to previously
established levels (Figley, 1995, p. 28). CF may be viewed as a blend of burnout and secondary
traumatic stress (STS) (Holland et al., 2022, p. 2; Monaghan et al., 2020) and can manifest as a
lack of empathy towards others, notably through interactions with others, whereas STS can

develop into a condition similar to post-traumatic stress disorder (Holland et al., 2022).

Over the past decade, there has been an increase in literature regarding farmer mental health.
Farmers experience a myriad of stressors, which can be both episodic (e.g., machinery
breakdown or yield loss) and chronic stressors (e.g., lack of control) (Thompson et al., 2023b). A
survey of Canadian farmers by Jones-Bitton et al. (2020) found higher levels of perceived stress,
anxiety and depression, and lower levels of resilience compared to the general population. Hagen
et al. (2021) found that higher perceived stress scores in Canadian farmers were associated with
the following factors: financial stress, identifying as a woman, farming pigs, and feeling as

though family and/or industry support is lacking.

These findings resonate with the complexities within livestock farming where emotional,
ethical, and economical challenges take place (MacKay, 2023); maintaining a high level of

animal welfare is perceived as a moral obligation (Croyle et al., 2019; Enticott & Vanclay, 2011;
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Marshall et al., 2023), as such, livestock farmers may experience moral stress (Thompson et al.,
2023b; Wagner et al., 2020). Chronic stress from interpersonal demands related to work may
lead to exhaustion, cynicism, and reduced professional efficacy, collectively constituting the
syndrome of burnout (Maslach et al., 2001; Schaufeli et al., 2009). Researchers have shown an
increased prevalence of burnout amongst Canadian veterinarians (Jones-Bitton et al., 2023), and,
in comparison to global norms, farmers have demonstrated elevated scores for two of three

components of burnout, exhaustion and cynicism (Jones-Bitton et al., 2019).

There is growing concern from the public regarding farm animal health and welfare (Alonso
et al., 2020; Buddle et al., 2021; Burton et al., 2012; Mahon et al., 2023; Muhammad et al., 2022;
Schuppli et al., 2023; Sirovica & von Keyserlingk, 2023; Spooner et al., 2014; Ventura et al.,
2015; Ventura et al., 2016). Consequently, livestock farmers have described a perceived
disconnect between consumers and farming in Australia (Buddle et al., 2021), Brazil (Albernaz-
Gongcalves et al., 2021; Cardoso et al., 2018), and Canada (Schuppli et al., 2023). Some farmers
may feel that their livelihood is threatened by consumers, as identified from research in Australia
(Buddle et al., 2021), Brazil (Albernaz-Gongalves et al., 2021), England and Wales (Enticott &
Vanclay, 2011). Reports from Sweden have described livestock farmers being targeted by crime,
specifically due to their involvement in animal agriculture (Ceccato et al., 2021; Ceccato et al.,
2022). Furthermore, farming communities may experience cultural loneliness and social isolation
which has consequences for well-being (Wheeler et al., 2023), and could be of concern with

increased scrutiny of animal agriculture.

Nevertheless, public concern has led to policy development in some nations (Alonso et al.,
2020; Balzani & Hanlon, 2020; Burton et al., 2012; Sirovica & von Keyserlingk, 2023; Spooner

et al., 2014). Such recommendations often require farmers to make a financial investment for
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implementation (Vanclay, 2004), as evidenced by qualitative studies with dairy farmers in
Canada that report time and cost as perceived barriers to implementation of recommended
milking practices (Belage et al., 2019), Johne’s disease control (Roche et al., 2019), lameness
(Knauss et al., 2022), antimicrobial use (Ida et al., 2023), pain mitigation for disbudding and
dehorning (Saraceni et al., 2022), and cull cow management (Marshall et al., 2023). Some dairy
farmers may perceive recommendations negatively (Marshall et al., 2023; Roche et al., 2019;
Saraceni et al., 2022; Shock et al., 2020) and this may lead to frustration, especially if there is not
consideration of farm-specific context (Ida et al., 2023; Marshall et al., 2023) as evidenced in
“one size fits all” approaches (Knauss et al., 2022). One of the reasons for this may be due to the
socio-cultural and relational aspects of farming, often rooted in local history (Darnhofer et al.,
2016; Darnhofer et al., 2020; Soubry et al., 2020; Vanclay, 2004) which may impact one’s
understanding of animal welfare (Alonso et al., 2020; Balzani & Hanlon, 2020; Vigors et al.,

2023).

Briefly, the ‘good farmer’ identity was first described by Burton (2004) how an individuals’
identity as a farmer is entangled within systems that hold cultural and symbolic value within
their social community, which extends beyond definitions that centre around production and
economical aspects of farming. While animal welfare research may attempt to ‘prescribe’
recommendations for farmers and their farms (Vigors et al., 2023), being a ‘good farmer’ or
‘good stockperson’ (Burton et al., 2012) may involve aspects of animal welfare (Burton et al.,
2012; Enticott & Vanclay, 2011; Vigors et al., 2023). Thus, those who develop recommendations
must not assume implementation will occur solely based on what experts believe makes “logical
sense” (Ida et al., 2023). Additional challenges in regards to animal welfare recommendations

exist, as livestock farmers may not always be sufficiently included in related public debates — if
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at all (Schuppli et al., 2023; Spooner et al., 2014). As a result, there have been calls to enhance
engagement specifically within the context of animal welfare research and/or related policy,
between farmers, institutions (e.g. government, research), and the general public in Australia
(Buddle et al., 2021; Enticott & Vanclay, 2011), Canada (Ida et al., 2023; Spooner et al., 2014;

Schuppli et al., 2023), New Zealand (Burton et al., 2012), and Scotland (Vigors et al., 2023).

Balzani & Hanlon (2020) reviewed the past three decades of literature regarding farmers
views of animal welfare and found only 15% of studies approached the topic generally (e.g.,
farmers perceptions and attitude toward animal welfare). Embracing farmers lived experience
could offer benefits (Soubry et al., 2020), as their insight could help ensure feasibility of
solutions extends beyond theoretical application (Muhammad et al., 2022; Krébel et al., 2021;
Vanclay, 2004). Findings from Ritter et al. (2019) with dairy farmers in Alberta suggest that
taking an approach with more farmer involvement during herd health may hold potential to
increase preparedness to implement recommendations from the veterinarian. Although it could
be argued that these recommendations are the duty of professionals in veterinary and/or animal
welfare science, it is also reasonable to consider the value in deepening current understanding of
animal welfare through the farmer lens, and the potential benefits that a collaborative approach

may offer.

The ‘One Welfare” approach is central to this study, which recognizes the interconnections
between humans, animals, and the environment, particularly by acknowledging the psycho-
social-economic elements that may not be within the scope of a ‘One Health’ approach (Pinillos
et al., 2016; Pinillos et al., 2018). Health is only one of several factors that contributes to the
overall welfare of humans and animals (Broom & Johnson, 2019); a person may be deemed

healthy, although their well-being could still be suffering (Pinillos, 2018). An example of a
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relevant outcome that the ‘One Welfare’ framework holds potential to improve is farm
productivity, through recognition of the relationship between farmer well-being and animal
welfare (Pinillos et al., 2016). Thus, the objective of this study was to explore dairy farmer well-

being in the context of animal health and welfare.

2.3 Materials and Methods

2.3.1 Ethical considerations

This study protocol was approved by the University of Manitoba Research Ethics Board
(REB # HE2023-0014). Before the interview, all participants provided informed consent, both
written and verbal. To be included in the study, informed consent and consent of audio recording
was required, which participants were able to revoke before the given deadline. Participants were
able to withdraw their interview consent until the data de-identification deadline approximately 8
to 12 months later. Upon the deadline, all potentially identifying data were removed from

interview transcripts. Participants were offered an honorarium of $20 in the form of a gift card.

2.3.2 Epistemology and Positionality
This study was conducted from a constructivist paradigm with a phenomenological approach

(Creswell & Creswell, 2018). The lead author (ALH) has a combination of practical and
academic knowledge in animal agriculture working with various species in commercial and
research settings. In reflecting on the research, ALH believes this was an asset to the research as
the ability to see the farm from both viewpoints, allowing her to gain respect from participating
farmers and build rapport with them. She has first-hand experience of the challenges that come
with caring for animals, from calving and processing cattle to mass culling during disease

outbreaks. ALH deeply resonated with this research, as she has also lost loved ones to battles
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with mental health. While these experiences allowed her to relate to participating farmers’
experiences, they also came with personal challenges that forced her to grow such as coping with

frequent reminders of her own trauma.

ALH previously completed courses in Psychology as electives for a Bachelor of Science in
Animal Systems and has lived experience with mental health from a personal and community
stance. At the beginning of her graduate studies, ALH completed a course on qualitative
methodologies in Community Health Sciences, as the majority of her previous research
experience took positivist approaches. With awareness that qualitative methodologies would be
her new to her, ALH delved into the theoretical underpinnings and leaned on authors with
extensive qualitative research experience to enhance her understanding. This experience has
given ALH a deep appreciation, not only for qualitative research, but for the complexity of

individual experience.

2.3.3 Recruitment

Recruitment was conducted through a network of organizations and individuals involved in
the Canadian Dairy industry as part of a larger project. The recruitment material was distributed
by the network via social media and email. Prospective farmers completed a screening survey
which was then used to purposively sample to ensure a variety of perspectives. Qualitative
researchers have conducted semi-structured interviews with individual livestock farmers
regarding animal health and welfare with sample size ranging; in Canadian studies, researchers
have interviewed 22 (MacKay, 2023), 29 (Saraceni et al., 2022), 20 (Spooner et al., 2014), and
22 participants (Schuppli et al., 2023). In Scotland and Switzerland, respectively, researchers
have interviewed 26 (Vigors et al., 2023), and 32 farmers (Chapman & Deplazes-Zemp, 2022).

Qualitative research with dairy farmers regarding technology in Norway, Canada, and the United
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Kingdom, respectively, have interviewed 19 (Hansen, 2015), 11 (von Keyserlingk et al., 2024)
and 20 farmers (Holloway & Bear, 2017). Based on these previous studies, a sample size of 30
was estimated to be sufficient to meet the objectives of this study while also being achievable
within the existing constraints (e.g., time to interview and code transcripts within a MSc
program). Saturation is a concept that is not without challenges within qualitative research, as
described in detail by Braun & Clarke (2021). However, my study was conducted within a field
dominated by positivist research. Thus, the sample size was re-evaluated throughout data
collection to ensure data saturation was achieved, as defined in some qualitative research, once
there are no new insights that come out of further data collection (Creswell & Creswell, 2018, p.
186). In total, 31 dairy farmers across Western Canada and Ontario participated, 1 interview was
removed due to ethical concerns (e.g., inappropriate participant behaviour towards researchers),

thus 30 interviews were included in the analysis. Participant demographics can be found in

Table 1.

2.3.4 Interviews and interview guide

A network of individuals and organizations involved in the Canadian Dairy industry helped
to create a semi-structured interview guide (Appendix A), which was used by the lead author
(ALH) to explore dairy farmer emotional well-being in the context of animal health and welfare.
Interviews took place between June 2023 and October 2023 by the lead author (ALH).
Participating farmers were asked to choose an interview location with the option of virtual
(phone, Zoom, Microsoft Teams) or in-person at their farm, whichever was the most comfortable
for them. The majority of participating farmers chose the virtual option (n = 28) instead of the in-
person option (n=2). The interviews were an average of 78 minutes ranging from 44 to 143 mins.

The interview guide used consisted of 5 topics, 2 of which will be discussed within this paper:
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well-being, and animal health (Appendix A: Semi-structured interview guide). The following

sections will outline each topic in detail.

2.3.4.1 Well-being questions

To ensure a consistent understanding across interviews, participating farmers were provided
with the definition of well-being used in this study prior to discussing questions. Specifically, we
defined as an individual’s overall feeling and functioning which can fluctuate based on
experiences one has (Huppert & So, 2013). When | would begin discussing well-being, | first
asked: how would you describe the well-being of farmers, generally? Then, what kind of
challenges may farmers face, as opposed to the general population? How do you think the
sources of stress differ between livestock and crop farmers? This allowed for dialogue and
establishing trust with farmers before asking about their individual well-being. After these
questions, | asked questions that were more specific to the individual (e.g., how would you
describe your physical and emotional well-being? What aspects of dairy farming do you find
fulfilling? How do you feel when things are going well on your farm? What aspects of dairy
farming do you find stressful? How do you feel when things aren’t going so well on your farm?
Please tell me about any of your worries you have related to your well-being. When, if at all, do
you find yourself worrying about your livestock or your farm? Can you describe a time as a

farmer when you experienced excessive stress?)

2.3.4.2 Animal health questions

To learn more about participating farmers experience with animal health and welfare, | asked
questions about health challenges (e.g., how do you feel when/if a cow is experiencing health
issues?), and asked them about hypothetical outcomes (e.g., how do you feel if the cow gets

better? How do you feel when things get worse?). Additionally, | asked about treatment
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decisions (e.g., please tell me about the decision-making process associated with treatment plans
for animals), emotional well-being (e.g. ,how do you feel during this time/process?), and coping
with animal health challenges (e.g., how do you cope during this time?). Participating farmers
were also asked about culling and euthanasia (e.g. how are culling decisions made? How are
euthanasia decisions made? Would you describe the feelings after euthanasia or culling

differently, or similarly? Please tell me more about that.)

2.3.5 Analysis

Validity strategies were used such as reflexivity, peer debriefing, thick description of
findings, and member checking (Creswell & Creswell, 2018, p. 198-202). The first author
maintained a research journal throughout the research process which helped with reflexivity by
providing insight to how her experiences may have influenced interpretation. Debriefing took
place throughout the research process, most often between ALH and MK. A detailed description
of findings was sent to participants who gave consent, allowing for member checking,
participants provided positive feedback and confirmed the findings. Lastly, themes are described
with a rich, thick description which aims to enhance readers understanding of each theme and the

experiences associated (Creswell & Creswell, 2018, p. 198-202).

Data analysis was informed by reflexive and codebook thematic analysis (Braun & Clarke,
2022a). Analysis of data involved the following stages, which are indicated in one or both
reflexive TA and codebook TA. Firstly, the researcher increased data familiarization (Braun &
Clarke, 2006) by listening to the interview audio recordings and reading transcripts. The research
team (ALH, AJ, BH, MK, VFC) then came together to collaborate and engage in an initial
coding process to establish a preliminary codebook (King & Brooks, 2018). Next, the codebook

was used to help guide analysis, as the codes were organized into categories to provide structure
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to the analysis (King & Brooks, 2018). ALH conducted primary coding of the transcripts and
VFC conducted secondary coding of the dataset to enhance rigor (King & Brooks, 2018). It
should be noted, the reasoning for multiple coders was not to reach a consensus but offered

advantages in terms of reflexivity as there may be multiple ways to interpret an excerpt of data.

Code generation continued throughout the coding process as more semantic and latent codes
were noted (Braun & Clarke, 2021a) and as such, these codes were added to the codebook and
left highlighted to ensure that previous transcripts were returned to so that these new codes were
considered, as well. After all data were reviewed, theme development took place as informed by
Braun & Clarke (2021a), followed by revision of themes to ensure the coded data fits and refined
if needed (Braun & Clarke, 2006, 2021a). Finally, a definition of each theme was created and
then the final analysis reported each theme within the context of other themes (Braun & Clarke,

2006).

2.3.6 A note on language

The participants in this study most often referred to themselves as “farmers,” and their
livestock using the term “cows” which often encompassed calves and heifers, as well. We will
proceed to refer to use the same terminology throughout the remainder of this paper to preserve

participants’ VOICeS.

2.4 Results

Overall, 5 main themes were generated from thematic analysis: 1) positive aspects of caring
for cows; 2) farmer-cow interdependency; 3) pressure and responsibility to cows; 4) the costs of
caring for cows; and 5) threats to quality and provision of care. Theme 1, compassion for cows,

is a single theme intertwined within themes 2-4 which is illustrated in Error! Reference source
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not found.. A summary of themes can be found in Table 2. Themes will be discussed in detail in

the following section.

2.4.1 Positive aspects of caring for cows

Several participating farmers expressed they “love the cows” and have a “passion” for
working with cows, which may positively contribute to their well-being. One participant said,
“...when you work with your cows every day, then they become part of you, right?” Frequently,
participating farmers shared sentiments such as, “[they’re] not just doing it for a paycheck™ and
consistently mentioned they “want the best for them [cows].” This was not only discussed in
terms of biological functioning, but in terms of behaviour and agency, as one participant said
they “want cows to go be cows, do what they want to do.” One participating farmer mentioned,
“I love taking care of the animals and seeing them from, you know, birth all the way through is,
is really cool.” These sentiments highlight positive influences of intrinsic rewards on emotional

well-being such as a sense of satisfaction related to caring for their cows.

There was not necessarily a specific aspect that participating farmers described when asked
about fulfilment, rather many described the “little things” and some emphasized how important it
was to “soak those in and appreciate them.” Not only could this possibly be used as a means to
cope, but it also relates to the care that participating farmers held for their animals, and to the
next theme of how participating farmers’ emotional well-being may relate to caretaking. One
participating farmer shared, “...when you're back in the barn even on cold winter days milking
cows, it's just nice to be around a barn, warm with animals, so.” Another participating farmer

described:
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“To see a new calf born, to see it grow up, to see—see the sun come up in the morning, |
really love that sunrise. To get good production out of a cow, to— I don 't know— to see— the—

see the barley come up in the spring. Just to live out in— in the open.”

2.4.2 Farmer-cow interdependency

There appeared to be a bidirectional relationship between participating farmers and cows
depending on one another. Participating farmers described how their cows depend on farmers to
care for them, and farmers depend on cows for their income, while their cows may also impact

farmers emotional well-being. One participating farmer shared:

“...it’s [dairy farming] our income, right. But we also really, really care about these
animals, right? We're not just out to, like milk them for all they're worth literally and

figuratively.”

2.4.2.1 Influence on farmers’ emotional well-being “...for my mental health, or my
well-being, I enjoy seeing healthy cows.”

Cow health and welfare was described by some participating farmers to depend on the farmer’s
well-being, as one participant explained, “...when [they’re] struggling, it's harder to manage the
farm which definitely can have an impact on the cattle.” Several participants shared how their
emotional well-being depends on their cows’ health and welfare, one participating farmer
mentioned, “we have less sick cows, less lame cows. So it's just less stress.” Some participants
described the reward “to see cows do well” while there was also reassurance and validation for

the farmer when they are able to “save” them. One participant explained:
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“When they start feeling better then there's a little extra pep in your step, | guess. Makes you
feel, not just that you've got a cow feeling better, which is usually a good feeling anyway but then

you've got your favourite cow is now feeling better, too.”

In some cases, it is “worth the extra time and energy and love and whatever else to help this cow
come ahead.” There are also cases where the exhaustion could be detrimental to participating
farmers’ well-being, as one participating farmer explained, “if we see either no improvement or
she's definitely going down, then we make an end to it [by euthanasia] because you're running
yourself ragged otherwise.” Some participating farmers described how “it [euthanasia] can be a
relief, because [they] see the animal is suffering and [they’ll] see her not making progress and

[they’re] spending and wasting a lot of time.”

Caring, as described in the previous section, appeared to be a pivotal element of farmer-cow
interdependency. There may be risks and rewards associated with caring and/or caretaking, the

risks associated with caring will be further discussed in 2.4.4.

2.4.2.2 Influence of animal health and welfare on financial well-being

Similar sentiments were shared by several participants relating to financial well-being, as one
participating farmer described being “stretched very thin right now” in reference to the state of
the economy, however, veterinary costs were “the one bill that [they] have no issue paying every
month.” Another participating farmer shared, “our philosophy is to do the best for the cows and

know they'll pay the bills.”

Cow health and welfare were frequently described by participants to directly influence

production which reflects that “there's a business component to this, you know, but there's also
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an animal care component to it.” Several participants described the compounding effect if cows

are not provided sufficient care, as one participating farmer explained:

“...your animals, your business units, if they're not well taken care of, they're not happy if
they're not healthy. You're just going down a dark spiral hole. That's... yeah, you're not saving

money by doing that.”

Some participating farmers also discussed the influence of quality and consistency of feed on
health and production, as one said, “cows are so fine tuned.” Another participant explained how
they “have to feed [the cows], give [the cows] the right conditions, and that's when [cows]
produce.” There was also pressure to “make the best feed quality” due to the influence on
“production for the whole entire year.” These factors could hold direct influence on financial

success of the farm, and thus, the financial well-being of the farmer.

2.4.3 Pressure and responsibility to care for cows

Consistently, participating farmers mentioned the “responsibility” or “moral obligation” to
their animals and the pressure of having “lives depending on [them].” Participating farmers often
discussed “doing what’s right for the cows.” One participating farmer provided the following

analogy:

“...there is hundreds, if not 1000s, of living beings, that completely and 100% depend on
you, it's a lot, and it can really— yeah, it can be draining, you know, knowing that you-- it's like,
it's like running an orphanage, it, you know, you've got all these mouths to feed, and they need to

be cared for.”
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2.4.3.1 Constant and unpredictable - “...we have livestock, so our mind is always
occupied with that.”

The “constant” nature of caring for livestock was often mentioned. Another participating
farmer explained, “there's so many things that you have to continuously think about when you
raise livestock.” Some were able to get away from the farm, but that sense of responsibility and
worry remains because “...even if you do leave, you're stressing about your cows.” Several
participating farmers described that they were “basically on call all the time,” as things can

change instantaneously. As one participating farmer explained:

“...a calf was born and a mom lays on top of it, like you know, you have a moment that

’

things are fantastic and the next hour something disastrous happens.’

2.4.3.2 Cows take priority — “we're always talking about animals, not, well...not really
talking about ourselves.”

Many participating farmers tended to “prioritize [the cows’] care over [their] own, all the
time.” To begin their day, most participating farmers would wake up early, care for their
animals, and then have breakfast. For example, one participating farmer mentioned, “I get up at
3:45AM. And then | go milk. I milk the cows. I treat all the cows. So usually, I'm inside for
breakfast at 7:30AM.” Another participating farmer shared, “...you structure your entire life

around when you're harvesting or when you're going to have a calving bump.”

A few participating farmers described “sacrifices” in their personal lives to provide care to
their cows “that maybe other people don't see, or even your kids don't understand, right?”” One
participating farmer mentioned they “don't go very far in the evening” because they want to be
near the farm, in the event of an emergency. Another participating farmer shared, “...the reality

is, it could, if there's a calving and help is needed at eight at night, I mean, my son, myself, my
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brother, like, one or two of us just have to leave whatever were at and go to it.” This has
potential to impact work-life balance and relationships, ultimately posing concern to

participating farmers’ emotional and social well-being.

Several participating farmers discussed both acute and chronic, physical and mental health
challenges. One participating farmer shared “...you probably push yourself, and don't let
yourself heal all the way either because you know that the work has to get done, right?”” Another

participating farmer explained:

“That's where we place all our energy, is caring about them [cows]. Rightly or wrongly. So,
| don't feel worried about them. Like, | always feel like they're gonna get what they need. But
then, the consequence of that, is that oftentimes, people's wives or kids or whatever, are not

getting what they need.”

When cow health and welfare were compromised, participating farmers’ emotional well-
being suffered. Oftentimes participating farmers would “push stuff down and bottle it up,” and
one participating farmer shared, “I felt like I had to be strong for like everybody. And I just...
there was no room for me to crash.” Another participant shared the experience of their

neighbour:

“...he was so stressed out and mentally, just drained every day, like, he's the kind of guy that
would stay up, you know, all night watching sick cows or sick calves. And it's just, /.../ to know

that there was no other option for him than to just give up. /...J It's so heartbreaking. ”
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2.4.4 The costs of caring for cows

2.4.4.1 Worries and stress — “...livestock is stress year-round.”

Cow health and welfare depends on a “whole bunch of things” which was evident as nearly
every participating farmer described worries related to their cows, many of which participating
farmers “don't have influence over, that we simply have to accept.” Another participating farmer
explained, “there's so many things that you have to continuously think about when you raise
livestock.” Some described worries pertaining to the domino-effect of incomplete tasks, as one
participating farmer explained, “if I don't do this thing, then these 40 things are going to happen,
and ultimately, then I am not going to have the money that | need to support my family, or my
animal is gonna die.” Some participants were able to get away from the farm, but that sense of
responsibility and worry remains because “...even if you do leave, you're stressing about your
cows.” One participating farmer described the inability to take a break when caring for livestock
and shared that “every day we walk out and we look at that [dairy farming], and we realize that
stress.” Another participating farmer shared, ... if we didn't make the best quality feed then I
worry about how it might impact them. Things like... if | see diarrhea in our barn, always
stresses me out because I'm like, you know, is that feed related? Or is that sickness going

around? What's happening?”

One participating farmer explained:

“every part of dairy farming at times can be stressful— whether it's pregnancy rates,
retained placentas, twisted stomachs, poor milk production, loose manure. Every — | think every
aspect of dairy farming can be stressful, you just have to determine what level of stress you're
going to allow that to add to your life and so, you kind of— I think you kind of try to mitigate

some of the things that cause stress and put them on the back burner. And, and the major ones |
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think can be extremely stressful such as the pneumonia case or the Salmonella Dublin, they've
become extremely stressful. So, probably disease is one of the —disease or sickness- is probably

one of the biggest ones..”

A few participating farmers shared their experiences with extreme weather through their
farming career such as drought, atmospheric rivers, and hailstorms. Extreme weather can have a
lasting impact, as one participating farmer mentioned, “I still think about— not often, not nearly
as often as I did initially, but it's, it doesn't go away. It probably never will.” Another
participating farmer shared that their “big boogeyman is drought,” as a result of their experience

during the 1980’s and explained:

“In theory, | don't even have to go haying this year. That's because | learnt in those years
from an old neighbour. He bailed hay, and he built it [hay shed]. He never had to buy hay
through the 80s. He had it. People all said he was nuts, ‘well, why would you build a hay shed
and fill it with hay? You'll never use it.” He was ready for what was to come. And, that, that stays

with you. *voice shaking*”

2.4.4.2 Guilt & grief — “It's a feeling of failure in one way... of not being able to, you
know, do more for the animals”

With both individual animal disease and disease outbreak contexts, many participating
farmers describing the “feeling of failure” if they were unable to “save them.” Several
participating farmers shared that losing animals made them feel like they “let her down” and
“didn't do my job.” One participating farmer said, “I just feel like I've let her down.” Another
participating farmer said “...losing cows and postpartum problems, that makes you feel pretty

garbage as a caregiver.” Numerous participating farmers mentioned that loss after unsuccessful
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intervention was “discouraging, demoralizing” and made them feel “depressed,” “upset,” or

“emotional.” One participating farmer explained:

“I've worked at farms where they had lots of cows that you wonder, why are they even here?
And that just puts more stress on you. Because you're dealing with those poor animals. Because
you see these sick animals, or you see these animals that have chronic illness, or chronic issues.
And you're like, why are they here? Because they just make you more depressed. Or make you
feel like, well, you failed them. And yeah, it does. You do have that, where you feel like you failed

’

them.’

2.4.4.3 Internal conflict — “you see that animal as a living thing, and you also see it as
that as the lost revenue”

The decision to treat or euthanize an animal blurred ethical and emotional aspects for some
participating farmers, caring may “cause you some stress, some anxiety because you want to, to
make it better.” In reference to euthanasia decisions, one participating farmer said, “my heart
says, ‘keep trying’, my head says otherwise.” Several participating farmers discussed current
recommendations as very “cut and dry,” especially as “it's a difficult decision always to make,
like if you simply go by the guidelines.” One participating farmer explained, “they [the
guidelines] will tell you we should probably put them down sooner. But | always want to give
them that chance.” The regulations they discussed often take a binary approach to situations that

are arguably contextual, the tension surrounding this will be further described in 2.4.5.3.

There is also the boundary between ethical and economical was frequently mentioned by
participating farmers. One participating farmer described, “you see the animals suffering and
you'll see her not making progress and you're spending and wasting a lot of time.” In contrast,

some participating farmers placed emphasis on ethical dimensions and described situations

104



where caring for animals meant that euthanasia would be the “responsible choice” to relieve the

“animal’s suffering.” Numerous participating farmers mentioned, “if they're in pain, and there's

absolutely nothing you can do, you have no choice” other than euthanasia. Another participating
farmer explained, “I'm doing the best I can do to care for this animal, and sometimes that means
putting them down.” While some participating farmers acknowledged it was “probably the

hardest part of the job is to say, you know, I need to end that suffering right now.”

Participating farmers were asked about their experiences with culling and/or euthanasia, but
often they would discuss these outcomes separately. Euthanasia was often described to be in
“their [the cows] best interest.” There appeared to be nuance within regards to culling. One
participant shared they “just hope that it [the cow] goes to a good home.” Another participant
described how they coped with culling for slaughter, sharing that “an animal you've had for a
long time, you kind of just have to let go.” Another participant shared: “...they're going to
greener pastures, maybe, in my mind. But they’re actually going to the slaughterhouse. It's
abstract, loading on the trailer, sending them to auction, maybe they don’t end up at the packing
house.” One participating farmer also shared the emotional impact: “a lot of my cows are very
friendly, so, like they lead — so I'm leading them onto a trailer [to go to slaughter] so that's hard,
there's usually tears.” Culling cows was often influenced by economic considerations regarding
performance and the amount of quota the participating farmer had available, as one participating

farmer explained:

“I have too much milk, like so I have more than—| produce more than what my quota
holding is. And so | have to sell cows and then to figure out which cows to sell. | think that's like

right now, at this period, like probably my most stressful time because you're— you're picking
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between, you know, which —which animal you want to keep and which you see the most potential

in, but then you're still selling.”

2.4.5 Threats to quality and provision of care

2.4.5.1 Disease — “you try your best to keep them healthy. And then shit hits the fan
one day and you've got weeks where it's just sickness.”

Some participants described the unpredictability of “stressful illness” and disease outbreaks
because “sometimes it hits, sometimes it doesn't.” When referring to a disease outbreak, a
participating farmer mentioned that, “I guess it definitely affects you physically, mentally,
emotionally, in all ways.” One participating farmer shared, ...we had a bug in there last fall and
the cows, it just kicked the snot out of them, it took them forever to recover and you never know

when something like that can happen.”

Disease outbreaks could take a toll on participating farmers’ well-being as it can be
“stressful” while “trying to figure it out, you end up treating calves, treating cows.” One
participating farmer mentioned “that kind of stuff, you take home at night,” and another felt
“extremely depressed.” A participating farmer mentioned that “scours is hard on any farmer”
because “sometimes it just hits too hard, too fast.” When there is “nothing you can do,” some
participating farmers described feeling as though they “hit that mental brick wall.” One

participating farmer shared:

“...1t's extremely tough because when it goes through that rampant, and you wonder what
you've done wrong, how you can— how you can even see a light at the other side when you've

got so many treated cows. ”
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2.4.5.2 Feed sovereignty - “you got to feed the cows, but like, you can barely grow a
first cut.”

Many participating farmers grew their own crops to feed their animals, but due to
environmental factors, such as changing weather patterns, one participant said that “it's [farming]
getting harder every year.” The difficulties with growing crops for feed contributed to “worries
about having enough feed,” especially if the “weather doesn’t cooperate.” This was described to
contribute to financial stress because “there's only so much feed you can buy” and “feed prices
are extremely expensive.” Some participating farmers described not having control over the cost
of feed, as one farmer mentioned they have to feed their animals, but they “can’t go from name
brand to no name to save some money.” This financial and ethical stress may compound due to

the “domino effect” of feed shortages, as one participating farmer explained:

“Our crops get hail, we don't have feed to feed our cows that have to milk and make money

and grow babies and do all those things, right.”

2.4.5.3 Sociopolitical influences

Most participating farmers shared a wide variety of “pressures from government, there's
pressure from consumers, there's even pressure from like, neighbours.” Frequently, participating
farmers discussed regulatory pressures. One participating farmer shared: “there's just more and
more paperwork. They [producer organization] say it's to add value, but it doesn't go to the
consumer. The consumer has no clue I do workbooks and crap.” The “disconnect” from
institutions and dissatisfaction with new regulations was often noted by participants. For
example, one participant mentioned “somebody in an office in Toronto thinks that this should be
a new rule, which for 90% of the farmers or 98% of the farmers make no sense at all.”

Ultimately, the “new rules” that participating farmers “have to abide by may result in a
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perceived loss of autonomy, as some participating farmers mentioned they “don’t have a choice.”
Some participants directly related this to their emotional well-being, as one participating farmer
mentioned: “applying for government grants is a ridiculously intense process that has caused so

many tears and so many headaches.”

Some participants drew attention to perceived power struggles, which were related to various
institutions or systems such as provincial dairy boards, the quota system, proAction, and
government. As one participating farmer shared: ...if you piss them [the milk inspector] off,
they have the power [...] So, as a farmer, you [...] had to adopt the policy, like be quiet and, and
comply.” One participating farmer experienced stress in relation to a government warning that
the “water for our cattle and stuff can be shut off” due to “very low water flows in our watershed
through the summertime” which is a result of “trying to protect [...] the salmon.” One
participating farmer brought to light how the existing penalty system for herds with high somatic

cell counts could be detrimental to emotional and financial well-being:

“S0, you put a $15/hectoliter penalty on this guy, and it'll go up to 25. So, the guy’s in a hole.
And instead of bringing him a ladder to get out of the hole, we just dug 10 feet deeper, and all

looked in and said, ""So, how's it going now? Can you get out yet?”

Although policy must exist to protect animal health and welfare, but there may be issues with
the current system as one participating farmer shared: “I think it's kind of a joke that we have all
these rules, but like, I know of a farm up the road from me that probably shouldn't pass and
always does.” Another participating farmer mentioned, “...you can bullshit your way through a
lot of it [the proAction requirements].” One participating farmer connected organizations to

emotional well-being and explained:
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“...part of why people struggle with mental health is because they're not heard. And when
the politicians and when the large organizations, farm organizations included, are more worried
about the political standing with the politicians than what the grassroots people are telling them,

’

1 think that will remain a barrier.’

Several participating farmers mentioned “the feeling from the general public about farmers is
something that really eats away at a farmer, as well.” One participating farmer explained further,
“farmers want to do good and try our best for animals and stuff, sometimes | feel like, it's like
you're looked down upon.” This also may impact help-seeking, as another participating farmer

explained:

“Farmers are so scared to talk to anybody just because they're going to be judged. They're

going to be judged with a perspective that doesn't give them grace for doing what they do.”

Several participating farmers had been personally “targeted” by animal activist groups and
numerous participants knew of others who had been. A few participants described a sense of
“intrusion” or “invasion.” Numerous participants described fear surrounding animal activism,
one participant had “a constant worry that somebody comes onto this yard” and another
participant shared that it “scares the shit out of me.” There was one affected participant who
described “feeling like you had been attacked by them personally.” This was described by
another participating farmer, as an activist group was planning to target a farm nearby, the
participating farmer worried that the group was going to “invade or come onto our property and
like wanting to hurt us or like, let our cows out, or steal things from us, or Lord knows what
else.” One participating farmer mentioned that “I don't want them [animal activists] to know that

| exist” and another said, “you're always on edge, too. You don't know who you can trust or not.”
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2.5 Discussion

The objective of this study was to explore dairy farmer well-being in the context of animal
health and welfare. These findings can provide insight to help guide future efforts to better
support farmer well-being and farm animal welfare holistically using the One Welfare
framework. The themes generated in this study illustrate a relationship between farmers, their
animals, and their farm. This complex relationship may involve economic and ethical

considerations, external influences, and emotional elements such as caring.

2.5.1 Caring for dairy cattle
The care, connection, and concern that participating farmers had for their animals, and the

way it influences their emotional, physical, social, and financial well-being was a key finding of
this study. Empathy, the root of compassion, relates to compassion and personal distress for
individuals in human caring professions (Harrison, 2021). Although we cannot assume
participating farmers were describing empathy, the emotional aspects of caring for animals was
evident with all participants. The salient piece being that caring for animals, may be both a risk
and reward for dairy farmer well-being. Other studies have described associations between
animal welfare and empathy of farmers and/or farmworkers (Campler et al., 2018; Kielland et

al., 2010; Rault et al., 2017) which is of particular relevance to our findings.

The rewarding aspects of dairy farming in terms of emotional and/or financial well-being
align with qualitative research with livestock farmers in Canada (Schuppli et al., 2023) and
Switzerland (Chapman & Deplazes-Zemp, 2023), as well as mixed methods research in New
Zealand (Crimes & Enticott, 2019). Chapman & Deplazes-Zemp (2023) conducted a study in
Switzerland with farmers, participants described ‘relational’ (e.g., farmer-cow) or context-

specific values, which had both intrinsic and instrumental elements; intrinsic elements included
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the farmer-animal relationship, and respect and care for their animals, while instrumental
elements involved the positive influences on farmer well-being such as the emotional reward of
working with their animals, as well as the economic reward. Findings from a study with
Canadian dairy farmers by Schuppli et al. (2023) described various aspects of animal welfare,
and the identity of being a dairy farmer. A study in New Zealand by Crimes & Enticott (2019)
with dairy and beef farmers highlighted the positive influence that the farmer-animal relationship

and satisfaction from their work had on farmer well-being.

2.5.2 Risks and rewards related to caring for, and depending on, dairy cattle

Prioritizing animal health and welfare by caring for their animals was both a risk and reward to
participating farmers emotional, physical, social, and/or financial well-being. Our study
contributes added context to findings by Jones-Bitton et al. (2019) reporting elevated scores in 2
of 3 components of burnout in Canadian farmers. Participants here would prioritize the health of
their animals over their own well-being during animal health challenges which included
individual animal illness, disease outbreaks, flooding, stray voltage, and water quality issues. It is
reasonable to consider that, when farmers place their animals’ needs above their own, they may

be at risk of developing occupational stress conditions which may lead well-being to suffer.

We asked participants about a hypothetical situation they might face such as a cow with a
non-infectious illness. There can be two outcomes at the cow-level; the cow improves or
worsens. For the farmer themselves, numerous participants reported their emotional well-being
being positively influenced through a sense of gratification, but the cow may have also improved
as a result of the farmer prioritizing the cow’s health while compromising their own emotional,
physical, and social well-being. Moreover, there must be consideration to the cost of treatment

and the economic implications for the farm. Although, there are positive impacts such as the
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sense of gratification when farmers could help their animals, the potential implications to

physical, emotional, social, and financial well-being must be considered.

Our findings align with current literature that describes the perceived moral obligation to
ensure high standards of animal welfare (Cobo-Angel et al., 2021; Croyle et al., 2019; Schuppli
et al., 2023). Similarly, researchers have shown that farm animal veterinarians experience moral
challenges (Durnburger, 2020). While we recognize this is still a great challenge for the
veterinary community, many farmers do not have the opportunity to shut off “farm mode” as
they provide direct care to their own animals, rather than providing care to clients’ animals. The
ability to disengage or detach from occupational stressors can contribute to compassion fatigue
resilience and buffer against compassion fatigue in human caregiving professions (Ludick &

Figley, 2017).

The guilt described in the current study by participating farmers “feeling like a failure” in the
event of an unsuccessful intervention resulting in death or euthanasia aligns with findings
reported in the US, both in dairy producers (Wagner et al., 2020) and swine caretakers (Mullins
etal., 2017). This also relates to moral stress, described briefly in a qualitative study of farmers
in Canada, specifically surrounding animal disease and loss (Thompson et al., 2023b). A survey
of dairy farmers in Canada by Denis-Robichaud et al. (2023) found that half of the participants
reported that the individual who performs euthanasia on-farm has discomfort and/or anxiety
surrounding it. A review by Scotney et al. (2015) consistently found animal care professionals
were at risk of trauma exposure due to occupational demands which can have deleterious effects
on an individual’s well-being. Having to perform euthanasia, or even being exposed to
euthanasia, can put animal shelter and laboratory staff at a greater risk of burnout and

compassion fatigue, termed ‘The Caring-Killing Paradox’ (Andrukonis & Protopopova, 2020;
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LaFollette et al., 2020). However, the literature exploring animal care professionals often fails to
include livestock farmers. Some studies have explored farmers’ attitudes and perceptions
regarding euthanasia, but farmers do more than euthanize their animals, they also care for them.
Poor mental health and high stress pose a risk to animal welfare, productivity, financial
consequences, and may culminate in farm attrition (Jones et al., 2024). To our knowledge, this
study is one of, if not, the first study in Canada to highlight both the risks and rewards that come

with caring for livestock from the lived experience of dairy farmers.

2.5.3 Threats to the quality of care for dairy cattle

Three key threats to the quality and provision of care were highlighted: feed sovereignty,
disease, and sociopolitical influences. Thompson et al. (2023b) conducted a mixed method
analysis of farming stressors in Canada and articulated how the context of stressors is an
important consideration; an episodic stressor can be a tipping point for farmers as they face one
chronic stressor, a lack of control. As such, the compounding effect of stressors illustrated in our
study is of concern. If a farmer does not produce enough crop yield to feed their animals, they
will need to purchase feed — now, consideration must be given to the contextual nature of
environmental challenges. A crop failure as a result of drought has potential to also affect the
surrounding area which may result in more farmers in need of purchasing feed, feed shortages,
and an increased cost of feed. Reduced feed quality and/or quantity can also threaten a farmer’s
perceived moral obligation, possibly leading to moral stress. Similarly, disease can impact an

entire herd, leaving the farmer to cope with the emotional and financial implications.

Participating farmers in our study mentioned regulatory pressures and frustrations with
public perceptions which is consistent with other interviews with Canadian farmers (Thompson

et al., 2023b). Dairy farmers in Canada value autonomy (lda et al., 2023; Schuppli et al., 2023)
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while an increasing number of regulations can hold implications for farmers’ autonomy (Stock &
Forney, 2014). The ‘good farmer’ identity (Burton, 2004) has been further described in
qualitative research with livestock farmers, with findings illustrating how animal welfare may
influence the ‘good farmer’ identity in Scotland (Vigors et al., 2023), Australia (Enticott &
Vanclay, 2011), and the ‘good stockperson’ in New Zealand (Burton et al., 2012). These studies
further highlight the need to consider the impact of sociopolitical factors such as regulations on
farmers, which is in alignment with our findings. A review by Balzani & Hanlon (2020)
regarding farmers views on animal welfare highlights the need for more farmer involvement
during policy development, as well as more education for consumers about animal care on farms.
Our study only scraped the surface in further understanding the influence that existing power
structures (government, producer organizations, academia) may have on farmers in relation to
animal care. More work is needed for a comprehensive understanding; however, there appears to
be room for improvement to communication, and current policies to ensure farmers are

adequately considered.

2.6 Strengths and limitations

Strengths of this study include the participation of men and women from provinces across
Ontario and Western Canada, spanning a broad age range. Participants represented both tie stall
and free stall housing systems, and conventional and robotic milking systems. Limitations
include conducting interviews in English only, not including Quebec or Atlantic Canada, not
collecting ethnicity data to determine degree of representation, and there was no representation
from individuals who identify as 2SLGBTQIA+. We know there is a higher proportion of tie-
stall barns in Quebec and Ontario than in Western Canada, as well as more smaller farms in

Quebec and Atlantic Canada (Statistics Canada, 2023). It is quite possible that if more

114



participants were involved from Quebec and the Atlantic region, there may be a greater emphasis
on other aspects of well-being such as physical (e.g., demanding physical labour with tie stall
systems) and/or financial well-being (lack of scale to spread out costs). Further, the lack of
representation from ethnic groups and individuals who identify as 2SLGBTQIA+ is regrettable,

as incorporating diverse perspectives may bring different topics to light and offer further insight.

An additional limitation was that our interview guide initially asked about euthanasia and
culling together but evolved to ask these questions separately to better understand farmers
experience and the influence on their emotional well-being; from additional conversations with
producers after interviews were conducted, it may be the culling decisions are even more
difficult because they are even more complex and there is extra time to mull over the decision.
Due to the qualitative nature of this study, these findings cannot infer temporality of association
nor extrapolate to a wider population, however, the results may provide insights into dairy farmer

well-being in the context of animal health and welfare.

2.7 Conclusion

This study begins to fill a gap in the farmer mental health literature: caring for livestock.
Caring for livestock has an intricate role within animal agriculture, and the well-being of dairy
farmers. Our results suggest that caring for their animals may play an integral role in dairy
farmer emotional, physical, social, and financial well-being. Participating farmers described care
for their animals which ultimately may be a risk and reward to their well-being. Further,
participating farmers are facing compounding stressors — unpredictable weather impacting feed
sovereignty and the looming threat of disease transmission while also navigating a system where
power structures may exist. At both the farmer and cow level, it may be that care is at the heart

of supporting future sustainability of the dairy industry.
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Table 1. Demographic variables of participants (n=30)

Variable n %
Ontario 13 43.3
Manitoba 4 13.3
Province Saskatchewan 2 6.67
Alberta 4 13.3
British Columbia 7 23.3
18-34 10 33.3
Age 35-44 12 40.0
45+ 8 26.7
o Conventional 19 63.3
Milking system Robot 11 367
. Tie stall 8 26.7
Housing type Free stall 22 733
Man 18 60.0
Gender Woman 12 40.0

Table 2. Themes and sub-themes generated through thematic analysis of dairy farmer well-

being in the context of animal health and welfare.

Main Themes

Sub-themes

1. Positive aspects of caring for cows

Gratitude
Satisfaction

2. Farmer-cow interdependency

Emotional well-being
Financial well-being

3. Pressure and responsibility to care for cows

Constant & unpredictable
Cows take priority

4. The costs of caring for cows

Worries & stress
Guilt & grief
Internal conflict

5. Threats to quality and provision of care

Disease
Feed sovereignty
Sociopolitical influences
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3 CHAPTER 3| Efficiency as a “double-edged sword”: A
qualitative study of dairy farmer well-being in the context of

on-farm technology

3.1 Abstract

The use of technology on-farm continues to increase as animal welfare and sustainability are
of growing concern to the general public. Dairy farmers are also intrigued by the benefits
technology has to offer, from cow-level benefits to better work-life balance and enhancing the
well-being of farmers. However, there may also be negative aspects of technology. The farmer-
cow relationship becomes the farmer-cow-technology relationship, and the influence of this
change is highly dependent on the farmer and their farm. The objective of this study was to
explore dairy farmer well-being in the context of technology. Semi-structured interviews were
conducted with 30 dairy farmers in Ontario and Western Canada using an interview guide from
June to October 2023. Collaborative coding and thematic analysis were conducted by 2 authors
with inductive and deductive methods. Through thematic analysis, 3 main themes were
identified: 1) benefits for cows; 2) no two farms or farmers are identical; and 3) pressures
“pushing everybody toward robots”. These findings provide more context to farmers lived

experience with technology, offering insights as to how we can better support farmers.

3.2 Introduction

The benefits technology offers to farmer well-being have been quantitatively demonstrated to
include lower stress, anxiety, depression, and higher resilience (King et al., 2021), increased job
satisfaction (Hansen & Streete, 2020), reduced physical labor, more flexibility to their day-to-day

schedule (Butler et al., 2012; Finstad et al., 2021; Lunner-Kolstrup et al., 2018; Tse et al., 2018;
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von Keyserlingk et al., 2024). However, there are also negative aspects that may lead well-being
to suffer; dairy farmers who have shifted from conventional milking systems (CMS) to
automated milking systems (AMS) have reported stress and/or frustration from alarms (Finstad
etal., 2021; Lundstrém & Lindblom, 2021; Lunner-Kolstrup et al., 2018), increased mental
workload (Butler et al., 2012; Lunner-Kaolstrup et al., 2018), feeling like they are on call (Butler
et al., 2012), and information overload (Butler et al., 2012; Finstad et al., 2021; Lundstrom &

Lindblom, 2021; Lunner-Kolstrup et al., 2018; Tse et al., 2017).

Utilization of technology to enhance animal welfare and environmental sustainability in
livestock production systems continues to grow (Neethirajan & Kemp, 2021; Schillings et al.,
2021). Technology such as automated milking systems (AMS) may help enhance production
efficiency (Baur & lles, 2023; Finstad et al., 2021; Holloway et al., 2014; von Keyserlingk et al.,
2024) and animal welfare (Butler et al., 2012; Cogato et al., 2021; Finstad et al., 2021; Jacobs &
Siegford, 2012; King & DeVries, 2018; Tse et al., 2017) through easier detection of cow health
concerns compared to conventional milking systems (CMS) (Tse et al., 2017). Although
management (Bianchi et al., 2022; Butler et al., 2012; Jacobs & Siegford, 2012; John et al.,
2015; Karttunen et al., 2016; King & DeVries, 2018; Lage et al., 2024) and the utilization of
technology (Finstad et al., 2021; King & DeVries, 2018; Schillings et al., 2021; von Keyserlingk

et al., 2024) are important factors that may be required to reap the benefits.

The pre-purchase considerations must be acknowledged in this discussion, including the
benefit-to-cost ratio, initial investment, and usability, these findings are consistent across studies
conducted with dairy farmers located in Italy (Bianchi et al., 2022) and in the United States
(Borchers & Bewley, 2015). Oftentimes, there is relatively little representation of farmers who

have not implemented technology. This creates a gap in understanding where farmers and on-
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farm technology meet, which is the crux of implementing technology. There is also limited
consideration in the literature of dairy farmers’ experience with on-farm technology and how this

may influence their well-being.

The ‘One Welfare’ approach integrates animal welfare, human well-being, and the social and
physical environment (Pinillos, 2018). Awarding more attention to one dimension (e.g., human
well-being) may impact another dimension (e.g., animal welfare or environment) (Pinillos,
2018). This was observed during the ‘green revolution’ when technology began to be marketed
to help increase production efficiency, but this shift required a capital investment and more
technical support by extension services (van der Ploeg, 2023). Farmers who needed to increase
efficiency to avoid farm attrition were incentivized by the promise of technology (Rotz et al.,
2019). To date, scientific literature has emphasized the potential benefits to animals rather than

approaching on-farm technology with a holistic approach.

The socio-cultural and relational aspects of farming cannot be ignored, as the effects of
power and policy have played a role in the devaluation of farming, resulting in a shift away from
sustenance farming to farming for economic gain (van der Ploeg, 2023). The influx of pressure
to enhance efficiencies portrays capitalistic ideals where it is difficult for sustenance farming to
coexist (Bronson et al., 2019). The ‘good farmer’ identity holds significant meaning to one’s
identity and status in the agricultural community (Burton, 2004). The touting of technology as a
solution for animal welfare, the environment, and/or farmer well-being is concerning as this
idealization of technology shares similarities to the ‘green revolution’ which preceded a
historically significant marginalization of farmers and skilled labourers who were no longer

valued to the same extent post-technology.
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For example, dairy farmers’ role on the farm is significantly different with AMS than CMS
(Butler et al., 2012; Lunner-Kolstrup et al., 2018). The evolving relationship between farmers,
cows, and technology was coined by Finstad et al. (2021) as ‘the domestication triangle’. It is
necessary for farmers to be able to use the technology as a tool at their disposal to benefit farm
animal welfare, which requires a certain level of knowledge and understanding of technology
(Schillings et al., 2021). Technology has potential to alter the farmer-cow relationship, and the
farmers’ lifestyle (Holloway & Bear, 2017; Schillings et al., 2021; von Keyserlingk et al., 2024)
as there is less time spent interacting with livestock (Peralta & Haefs, 2023; Schillings et al.,
2021). In the event that farmer-cow interactions are a positive contributor to cow welfare, there
may be a risk if the frequency of interactions are reduced (Weary & von Keyserlingk, 2023).

However, if the majority of interactions are neutral to negative, it may be best to leave cows be.

After shifting to AMS, participants in a study by Tse et al. (2018) in Canada perceived
positive influences on their work-life balance, workload, and farm and herd management.
Approximately 68% of farmers altered how they approached herd health by utilizing the
information offered by AMS reports, while 82% reported detection of health concerns to be
easier with AMS (Tse et al. 2017). For farmers using AMS, farmers using a conventional feeding
system had increased levels of stress, anxiety, depression, and lower resilience compared with
those who also had an automated feeding system (King et al., 2021). There has also been a
positive relationship identified between animal welfare and farmers with high occupational well-
being and low stress, as well as a positive association between farm expansion and animal

welfare (Hansen & @steras, 2019).

The factors that affect a farmer’s decision to adopt technology have been reported to include:

herd size, investment cost, benefit-to-cost ratio, alignment with personal beliefs and values, ease

132



of use, ability to test out the technology before purchase, and observations of how the
implementation goes for others (Bianchi et al., 2022; Borchers & Bewley, 2015; Gargiulo et al.,
2018; Stone, 2020). In order to consider adopting technology, a farmer must be able to afford to
invest in implementation to reap the benefits of technology, but this creates marginalization of
farmers and labourers for whom investment is not financially feasible, or if they do not possess

the skills necessary to utilize technology (Rotz et al., 2019).

Farmers face regulatory stress (Thompson et al., 2023; Truchot & Andela, 2018; Yazd et al.,
2019) while also experiencing pressure to ensure they are using practices that favor
environmental sustainability (Balasundram et al., 2023; Carmichael et al., 2023) and animal
welfare (Barkema et al., 2015). But, again, affordability constrains their decisions (Rotz et al.,
2019). Unsurprisingly, farmers in Canada have been found to experience constant financial stress
on the farm which is linked to a variety of other factors (Hagen et al., 2021). There is also
frustration from farmers towards ‘one-size fits all” approaches that fail to consider the context
on-farm (Knauss et al., 2021). It appears as though this has been the dominant discourse in

relation to on-farm technology in the dairy industry.

This study utilized the ‘One Welfare’ framework, which recognizes the interconnections
between humans, animals, and the environment (Pinillos et al., 2016; Pinillos et al., 2018). A
‘One Welfare’ framework may hold potential for improving farm productivity, for example, by
recognizing the link between farmer well-being and animal welfare (Pinillos et al., 2016).
Therefore, the objective of this study was to explore dairy farmer well-being in the context of

technology.
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3.3 Materials and Methods

3.3.1 Ethical considerations

This study protocol was approved by the University of Manitoba Research Ethics Board
(REB # HE2023-0014).). All participants provided informed consent before the interview in
written and verbal format. To be included in the study, informed consent and consent of audio
recording was required, which participants were able to revoke before the given deadline.
Participants were able to withdraw their interview consent until the data de-identification
deadline approximately 8 to 12 months later. Upon the deadline, all potentially identifying data
were removed from interview transcripts. Participants were offered an honorarium of $50 in the

form of a gift card.

3.3.2 Recruitment

Recruitment was conducted through a network of organizations and individuals involved in
the Canadian dairy industry as part of a larger project. The recruitment material was distributed
by the network via social media and email. Prospective farmers completed a screening survey
which was then used to purposively sample to ensure a variety of perspectives. Qualitative
researchers have conducted semi-structured interviews with individual livestock farmers
regarding animal health and welfare with sample size ranging; in Canadian studies, researchers
have interviewed 22 (MacKay, 2023), 29 (Saraceni et al., 2022), 20 (Spooner et al., 2014), and
22 participants (Schuppli et al., 2023). In Scotland and Switzerland, respectively, researchers
have interviewed 26 (Vigors et al., 2023), 32 farmers (Chapman & Deplazes-Zemp, 2022).
Qualitative research with dairy farmers regarding technology in Norway, Canada, and the United
Kingdom, respectively, have interviewed 19 (Hansen, 2015), 11 (von Keyserlingk et al., 2024)

and 20 farmers (Holloway & Bear, 2017). Based on these previous studies, a sample size of 30
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was estimated to be sufficient and achievable within the constraints (e.g. time and duration of
MSc program). The concept of saturation in qualitative research has been problematized in detail
by Braun & Clarke (2021), however, this study was conducted in a field dominated by positivist
research. As a result, the sample size was re-evaluated throughout data collection to ensure data
saturation, which is defined in some qualitative research, to be achieved once there are no new
insights that come out of further data collection (Creswell & Creswell, 2018, p. 186). In total, 31
dairy farmers across Western Canada and Ontario participated, 1 interview was removed due to
ethical concerns (e.g. inappropriate participant behaviour towards researchers), Participant

demographics can be found in

Table 1.

3.3.3 Epistemology and Positionality

This study was conducted from a constructivist paradigm with a phenomenological approach
(Creswell & Creswell, 2018). The lead author (ALH) has a combination of practical and
academic knowledge in animal agriculture working with various species in commercial and
research settings. In reflecting on the research, ALH believes this was an asset as the ability to
see the farm from both viewpoints, from researcher and farm worker, and allowed her to gain
respect and build rapport with farmers. She has first-hand experience of the blood, sweat, and
tears that come with caring for animals, from calving and processing cattle to mass culling of
pigs during disease outbreaks. ALH has utilized a variety of on-farm technologies which was
invaluable in her research as it offered her added context to the challenges farmers faced with
technology. Further, the sense of dependency on technology is something that ALH is well-
versed in, as she relies on an insulin pump everyday to manage Type 1 Diabetes. Although there

is a marked difference between an insulin pump as a life-saving device and on-farm technology
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as part of one’s livelihood, there are similarities that she noted throughout this research, namely

when farmers depend on an AMS to milk cows.

ALH previously completed courses in Psychology as electives for a Bachelor of Science in
Animal Systems and has lived experience with mental health from a personal and community
stance. At the beginning of her graduate studies, ALH completed a course on qualitative
methodologies in Community Health Sciences, as the majority of her previous research
experience has taken positivist approaches. With awareness that qualitative methodologies would
be new to her, ALH delved into the theoretical underpinnings and leaned on authors with
extensive qualitative research experience to enhance her understanding. This experience has
given ALH a deep appreciation, not only for qualitative research, but for the complexity of

individual experience.

3.3.4 Interviews and Interview Guide

A network of individuals and organizations involved in the Canadian dairy industry helped to
create a semi-structured interview guide (Appendix A), which was used by the lead author
(ALH) to explore dairy farmer well-being within the context of technology. Interviews took
place between June 2023 and October 2023 by the lead author (ALH). Participating farmers were
asked to choose an interview location with the option of virtual (phone, Zoom, Microsoft Teams)
or in-person at their farm, whichever was the most comfortable for them. The majority of
participating farmers chose the virtual option (n = 28) instead of the in-person option (n=2). The

interviews were an average of 78 minutes ranging from 44 to 143 min.

The interview guide used consisted of 5 topics, 1 of which will be discussed within this

paper: technology. Before asking questions about technology, | shared the definition used in this
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study, “any type of technology on the farm such as computers in the office, AMS, automated
feed mixing or delivery systems, automated calf feeders, rumination monitors, pedometers, or
any other technology.” Questions included: “please tell me about the technology that you use on
your farm. How has that technology positively influenced your life? How has that technology
negatively influenced your life? What kind of barriers are there to implementing technology on

your farm?”

3.3.5 Analysis

Validity strategies were used such as reflexivity, peer debriefing, thick description of
findings, and member checking (Creswell & Creswell, 2018, p. 198-202). The lead author
maintained a research journal throughout the research process which helped with reflexivity by
providing insight to how her experiences may have influenced interpretation. Debriefing took
place throughout the research process, most often between ALH and MK. A detailed description
of findings was sent to participants whom gave consent, allowing for member checking,
participants provided positive feedback and confirmed the findings. Lastly, themes are described
with a rich, thick description which aims to enhance readers understanding of each theme and the

experiences associated (Creswell & Creswell, 2018, p. 198-202).

Data analysis was informed by reflexive and codebook thematic analysis (TA) (Braun &
Clarke, 2022a). Analysis of data involved the following stages, which are indicated in one or
both reflexive TA and codebook TA. Firstly, the researcher increased data familiarization (Braun
& Clarke, 2006) by listening to audio recordings and reading transcripts, while simultaneously
correcting any errors in transcripts generated using Otter.ai. The research team (ALH, AJ, BH,
MK, VFC) then came together to collaborate and engage in an initial coding process to establish

a preliminary codebook (King & Brooks, 2018). Next, the codebook was used to help guide
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analysis, as the codes were organized into categories to provide structure to the analysis (King &
Brooks, 2018). ALH conducted primary coding of the transcripts and VFC conducted secondary
coding of the dataset to enhance rigor (King & Brooks, 2018). It should be noted, the reasoning
for multiple coders was not to reach a consensus but rather, it offered advantages in terms of

reflexivity as there may be multiple ways to interpret an excerpt of data (Braun & Clarke, 2021).

Code generation continued throughout the coding process as more semantic and latent codes
were noted (Braun & Clarke, 2021) and, as such, these codes were added to the codebook and
left highlighted to ensure that previous transcripts were returned to such that these new codes
were considered as well. After all data were reviewed, theme development took place (Braun &
Clarke, 2021) and was followed by revision of themes to ensure the coded data fit as well as any
refinement needed (Braun & Clarke, 2006, 2021). Finally, a definition of each theme was created
and the final analysis reported each theme within the context of other themes (Braun & Clarke,

2006).

3.3.6 A note on language

The participating dairy producers in this study most often referred to themselves as
“farmers,” and their livestock using the term “cows” which often encompassed calves and
heifers, as well. Additionally, farmers often refer to AMS as “robots”. We will proceed to refer

to use the same terminology throughout the remainder of this paper to preserve farmers’ voices.

3.4 Results

Overall, three main themes were identified through thematic analysis: 1) benefits for cows; 2)

no two farms or farmers are identical; and 3) pressures “pushing everybody towards robots”.
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Themes are summarized in Error! Reference source not found., and illustrated in Error!

Reference source not found.. The following sections outline each theme in detail.

3.4.1 Benefits for cows

Participating farmers were eager to share the cow-level benefits that technology offers. There
were three subthemes identified in relation to the benefits for cows: a) cow agency; b)

consistency; and c) detection of health concerns.

3.4.1.1 Cow agency — “do what she needs to do.”

Many participants described how free stall and bedded pack barns that utilize AMS allow
cows to “go wherever they want, within the confines of their pen.” There was a shared sense of
value in cows being “completely autonomous” as one participating farmer mentioned, “I like the
idea of the cows being able to be milked when they want to.” Another participating farmer said,
“the cows do what they want to, not what we are forcing them to do.” This may indirectly offer
benefit to farmer well-being which was noted in the way that participants spoke positively about
the agency of their cows, with some participants mentioning “allowing autonomy for the animals

is beneficial to them” as the cows “just seem happy and content.”

There were related benefits that a few participating farmers shared, such as “heat detection is
much easier because cows are free to express themselves.” This may positively impact farmer
well-being with the potential for reduced time spent on heat detection. Not only does this
sentiment relate to cow agency, but it also offered benefits for the participating farmers in terms

of work-life balance which will be discussed in 3.4.2.1
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3.4.1.2 Consistency — “you’re not relying on human error or having human error.”

Several participants mentioned the ability for cows to have “some consistency” in how they
are milked either with automatic takeoffs or with automated milking systems. One participant
provided an example, “the robot never stayed out till 3 in the morning at the family wedding and
came by to milk at 6AM.” A few participants described stress regarding labour, which was often

drawn together as a reason to incorporate technology:

“Like automatic takeoff means that anybody... like most people can milk... like, because you
don't have to monitor the cows to see how close to done they are, like the milker goes out and

takes it off when they're done right.”

Another participant explained:

“Well, the robots milk the cows the same way every day, right? With people it was always
well, this one would milk this way, and then, like I had one employee, she would just talk too

much.”

Participants also discussed automated feed systems. Participating farmers explained how
automated feed mixers held benefits as they “eliminated variability in the feed.” With automated
feed systems, some participants also mentioned the reduced need for labour. One participant
estimated “it [automated feeding system] saves about an hour a day of just standing there
pressing buttons.” Participating farmers discussed having an automated feed cart in a tie stall
barn which “goes around the barn and drops off X amount of kilograms in front of each cow.” In
that situation, the technology was providing that farmer with the re-assurance that their cows are
fed with precision which may help to ease financial stress. Another participating farmer

explained:
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“...records every weight that goes into the mixer wagon, and then sends it to like our phones,
to make sure that all of the quantity of feed is right and the ration is right. From a budget
perspective, it ensures that we are feeding them the right thing every day, and you're not, you

know, dumping a whole bunch of extra grain or something in for fun.”

3.4.1.3 Detection of cow health concerns — “you're getting it before it bakes into the
[cow’s] system.”

Technology provides much more data at the cow-level than CMS. This was described by
several participants to have the potential to help “with cows, as far as their health concerns.” One
participant shared that the technology they installed “...improved udder health, somatic cell
counts, and mastitis rates.” Another participant explained how they utilized technology to help

monitor cow health:

“...the technology allows us to do that [track cow health] really easily, just to see, because it
follows them like through their ear tags, like their movement, like how much they're eating, their

temperature, like all that stuff.”

Another participant mentioned, “...we have a lot of technology to help us monitor that so we

can see if an animal is kind of going downhill before she physically starts to look like it.”

3.4.2 No two farms or farmers are identical

There was a variety of experiences and/or opinions about on-farm technology shared by
participating farmers in this study. Within this theme, binary patterns of participating farmer
preferences appeared which led to development of sub-themes including: a) daily structure
versus flexibility; b) management of cow health using technology versus hands-on; c¢) milking

cows as “pleasurable” versus “mundane.” There were different comfort levels of participating
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farmers regarding implementation of technology; some were early adopters and some would wait
and see how the technology performed for others which is discussed in sub-theme d) adoption of
technology. There were also sub-themes relating to the participating farmers values such as: e)
wanting to disconnect from the farm to various degrees; f) utility of the technology to that
individual; and g) dependency on technology, suppliers, and providers. The following section

will discuss each sub-theme in detail.

3.4.2.1 Structured vs. flexible lifestyle - “we can look at how things are going on our
phones or whatever, like you've never truly disconnected from it.”

Participating farmers with both CMS and AMS incorporated technology, from automated
feed mixers and feeding systems to rumination and activity monitors, which potentially “helps
the overall day to day tasks to become a lot more easy.” Work-life balance was described as
being challenging for some with CMS, as one participant explained: “...dairy specifically
requires the farmer to be in the barn milking cows at specific times, every single day, you cannot
leave the farm when you have to milk cows, you can't.” But, some participating farmers
appreciated this because “your day was kind of choreographed for you.” Although AMS can
“reduce workload,” it does not necessarily translate to the workload becoming “less, but
[instead] more flexible.” Because milking becomes automated, chores related to milking for
“eight hours a day [are] now gone, due to the robots.” This means it is “no big deal if they do
their chores an hour later,” however, some may prefer CMS due to the loss of a daily schedule
because “it’s not like you have an endpoint.” One participant mentioned, “the best thing about a

milking parlor is when you're done milking, you're done.”

Most participating farmers without AMS described their hope to incorporate them in the

future to “reduce labor” and “increase work life balance.” However, a few participating farmers
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appreciated that they had CMS because “when you're done milking, you're done.” Participating
farmers with AMS discussed how the addition of technology could give them “the freedom to be
able to monitor things from afar” but it also “draws you back into your farm, probably more than
you should be.” Numerous participants discussed challenges with AMS and well-being, such as
the “unpredictability” of alarms and the “potential to be woken up all night.” One participant
mentioned, “you get the times that the robot is going to call you three times a night and other
times it's going to leave you alone for three months.” This led to some participants to describe
feeling like they “never get to really turn it off.” The consequences to well-being were

problematized by one participant:

“For cows, robots are ideal. The one thing they never tell you as a farmer, when you invest
in this system is ‘say goodbye to the concept of day and night’. A robot works 24 hours a day. It

)

has no concept of day and night. But you are a biological being. You do.’

3.4.2.2 Technology vs. hands-on — “sometimes the naked human eye is the best
computer you have.”

Technology was described as having the potential to be “good” and “helpful for the cows,”
although some participants believed there are also circumstances where “nothing really beats,
you know, your own two eyes.” Specifically, AMS provided participating farmers with “more
data than any animal scientists could ever dream of having” and can “tell you everything you
need to know, and then some.” There are certainly advantages to obtaining cow-level data, as
previously described in theme 1. Participating farmers mentioned that technology may be limited
to detection of animal health challenges “on a piece of paper but not in person.” Some
participating farmers described that they would “pay attention to details, but through technology,

not necessarily. It's just through hard work and information.” One participant explained,
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“But all the little intangibles, like the health recognition, things that are missed, heats that
are missed in animals... not spending—you know, spending 10 minutes in your breeding age
heifer pen is extremely valuable time, but walking by with a quick glance over your shoulder
saying I’ve done my heat detection. That's so —sometimes trying to stress the importance of
observing and listening is sometimes lost on the next generation that, okay, there's value in heat
detection, there's value in walking through your barn. You can't always be just out with a camera

and a device, you need to be among your animals.”

3.4.2.3 Milking cows - “pleasurable” vs. “mundane”

Some participants mentioned how milking cows in a parlor and/or tie stall may lead physical
well-being to suffer as it can be “very labour intensive” and “wearing on your body” from the
“reaching motion” which “puts strain on your back” to “crouching to milk cows twice a day.”
Oftentimes, the physical toll was mentioned to be “part of the reason we're going to be putting in
robots.” For some participating farmers, AMS removes the “the mundane part of milking cows”
which means “you wouldn't have to milk cows.” However, for others who “love milking,” AMS
could take away parts of a farmer’s job that they find enjoyable from “the actual milking of the
cow because the jar is getting fuller,” or the “daily contact” of “going to the barn every day and
seeing the cows.” With implementation of AMS, participating farmers were required to “change
their whole management style to adapt to that technology” which meant they may lose the
“pleasurable” task of milking. Consequently, for some participating farmers who enjoyed
milking cows and are less technology-adept, “not all technologies will create a stress-free

environment,” and there appears to be potential for well-being to be affected.
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3.4.2.4 Utility of technology — “helpful” vs. “hindrance”

Technology changes dairy farming by using “a different mentality,” as one participant
mentioned the barriers to utilizing technology were “just in our minds.” Participating farmers
shared the importance of accepting that “there is going to be a learning curve” and to “embrace”
and “trust” that the technology will be “helpful as opposed to a hindrance.” However, new
technology can be “a little bit daunting,” especially if the farmer does not find it “intuitive.”
Some participants shared that the time and effort required to learn the system properly was “not
worth it” because ultimately the technology must be “manageable by the people who employ it.”
For some participants “switching to technology is really tough,” there must be consideration
towards the individuals’ capacity to utilize technology as “you have to be a little more computer
savvy.” A few participating farmers mentioned that they may not want to “push ahead and
tackle” the “overwhelming scope” of AMS, especially when utilization of technology is a “weak
spot” for primary or secondary decision makers on multi-generational family farms. For

example, one participant shared:

“...my dad is not good with computers or anything like that. So, it's um, it like, any time we
adopt this technology, usually means that, like I'm taking on whatever labour is associated with
that. Which is, which is fine, | don't, that's not a complaint, but it is a part of the calculus, I

guess, in that.”

3.4.3 Pressures “pushing everybody towards robots”

Participating farmers described many factors that are “pushing everybody towards robots”
and other technologies. While participating farmers would often discuss AMS specifically, there
was also discussion of other on-farm technology such as automated feed systems, manure robots,

and calf feeders. The sub-themes include: a) future uncertainty; b) labour and financial
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considerations; ¢) efficiency as a “double-edged sword”; and d) power structures. Each of these
sub-themes seemed to have potential to influence emotional well-being, whether directly or

indirectly.

3.4.3.1 Future uncertainty — “You don't want to be on this 40-year never never plan.
You don't want to be treading water financially”

Participating farmers mentioned technology provided the ability for “adaptation” on a farm,
“if you want it [technology] to [be incorporated on the farm].” The rapid acceleration and
improvements were often a source of hesitancy for participants without AMS because “in 10
years, that technology, technology is worth nothing, and it's so much better.” Some participating
farmers described themselves as “not early adopters” of technology due to the financial reasons,
but also because this allowed the technology to be “a little bit more tried and tested.” Several
participating farmers mentioned that they “prefer to let somebody else figure it out first” and

work “some of the kinks out.”

There were worries before implementing technology such as “how it's going to work and
how, if it's going to be the right way to go.” This uncertainty was also noted by a few
participating farmers who had implemented technology, as one participating farmer mentioned,
“it's great technology — when it works.” One participating farmer who had implemented AMS
mentioned, “Has it [AMS] been the right step? Most days, yes. Some days, no.” Succession
planning was also mentioned by some participating farmers, as one participant shared “it's hard
to agree on what to do,” especially while concerns about “certainty of the future” are present.
Another participating farmer explained, “one son wants to farm but he cannot do it by himself.
The other one thinks he loves the farm, but you're a bit in a holding pattern, and will you

expand? Will you keep it like that?”” One participating farmer mentioned that they “should build
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robots [for their barn], because that’s the way of the future and you’re not going to be able to get

staff forever.”

3.4.3.2 Labour & financial considerations — “if | had a blank cheque, we'd have all the
fun toys, right?”

Shifting milking systems is usually “quite a financial consideration,” which brought
hesitation to invest in technology because “there’s no sense spending a bunch of money on
something that ends up not really being that useful.” Some participants mentioned that “going
robotic meant building a whole new barn.” For many participants, implementing new technology
was “cost prohibitive” as investing in more technology was “not in the budget.” One participant

explained,

“...at the end of the day, | have to pay bills, | have to pay staff, | have to do a lot of shit | got
to pay for. Its return on investment, to—to bring in technology and there's technology that exists

that would be great for us, but it's not economically feasible. ”

With technology, several participating farmers described how “there are considerable
maintenance costs for robots, and they ain't cheap.” Another participant explained, “you can't
just take it apart and change the lightbulbs. You have to change the entire box, which is like two
grand.” One participant shared, “I had the feed pusher for 10 years. I’ve spent the same amount

on maintenance on it as I did when I bought it.”

The quality of labour is also a challenge because, as one participating farmer mentioned,
“there is great people, and there is not so great people, and there is everything in between.”
Employee challenges were a “headache” and for some participants such challenges would “push

us towards robots.” Before shifting to AMS, one participant shared, “we were just having
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employee nightmares. And so my stress from employees went from above my head down to my
toes.” Finding labour is challenging, as there are more hybrid and remote options for working
nowadays, but “there's not a virtual option for milking cows.” In reference to taking time off, one
participating farmer said, “the most stressful part [of taking the break] is finding someone to— to
do the milking,” another shared, “when you're short of help, then it just seems like the farm

becomes more of a burden.”

For numerous participants, using AMS was a means to alleviate pressure that developed as a
result of the “turnover rates” and “reliability” of hired labour being a challenge for dairy farmers
due to “the hours” and how “labour intensive” the tasks are. Several participating farmers
discussed labour as an influence in their decision to implement AMS, they were having “labour
issues” as hiring because finding local help is “impossible” and “their monetary expectations
were quite high.” Participating farmers also mentioned that “more and more farms are going

robotic ‘cause they just can't find help.”

3.4.3.3 Efficiency as a “double-edged sword”
Efficiency can have a dual-purpose, one participating farmer explained they decided to

“make some changes to make the farm not only more efficient in the way it worked, but
financially more efficient and less risky.” Some participating farmers mentioned that they are
“technically not making any more income but it's on the cost side” where they can “reduce labor”
costs, and fill “quota with less cows.” Some participating farmers noted that the advantages of
technology in regard to efficiency “are all truthful statements,” while also noting the pressure to
enhance efficiency. One participating farmer mentioned, “either grow and get efficient, or you're

gonna have to get out” and further explained, “it’d be nice if we all could make a living milking
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30 cows, but those days are gone.” The emphasis on efficiency also could hold potential for

negative impacts on well-being, as another participating farmer explained:

“Everybody's rah rah rah robots, robots, robots. Oh, we're gonna be so efficient. This and
that and you'll never have to work anymore. Yeah, but every form of refuge has its price.

Physically, what is the long term effect of wiping out day and night?”

The idealization of efficiency was also questioned, as one participating farmer shared:

“...it can allow you to work a lot longer, but in the negative it can allow you to work a lot
longer. That's kind of a double-edged sword there. But it's— it makes—it increases efficiencies to
a great degree and I think that's one thing that as a farmer, we really have to watch is how

efficient we are with things. And it's one way to allow us to become more efficient.”

3.4.3.4 Power relations — “we need to change our whole system, or we need to sell.”

Power can be described as “capacity to effect outcomes” (de Boon et al., 2022), such
outcomes can be affected by factors at the individual level, however, they are also deeply
entrenched within institutional and social structures (Gray et al., 2002). This study highlighted
power relations within the dairy industry, specifically in regards to adoption/non-adoption of on-

farm technology.

Participating farmers with older systems often described limitations, such as technology and
equipment companies “don't even make anything better anymore” for tie stall systems. However,
the lack of technical support was not exclusive to tie stalls. CMS systems were frequently
described by participants as “old fashioned,” and “aging technology.” For participating farmers

with CMS, this meant that “you're forced to upgrade, eventually, otherwise you will be obsolete”
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which was a sentiment shared across most participants with CMS. Although, several participants
explained that technology can be “too expensive to justify” due to “cost benefit,” or herd “size”
because AMS may be “geared more towards like the 80 plus cow herd.” To qualify for a loan,
farmers need to hold a certain amount of quota. Farmers need to buy more quota to increase
production but a few participating farmers mentioned that “it's not easy to buy quota,” and
oftentimes “nobody would lend us the money.” This then resulted in constrained options for
farms wanting or needing to purchase more quota, even if the “barn isn’t made to fill” the

increased amount of quota.

One participating farmer explained:

“...we've been buying quota for 13 years on this farm, because we are always trying to grow,
we're trying to get big enough that we can fund building a barn. And so basically, all the loaning
companies said you have to own 60 kgs of quota. But because we're only milking 40 cows, they
[their parents] only owned 38 [kilograms of quota]. When my husband came home, so we've

been buying since he came home. So now we own 59.6 [kilograms of quota]. ”

Participating farmers often discussed breakdowns with technology on their farm and how
“those are the days I realize how much I depend on it.” Dependency on technology was also a
deterring factor, one participating farmer explained, “you don't have auto steer on a lot of stuff
because it works for a while and then it doesn't work and then you spend time fixing it and it still
doesn't work.” Technology breakdowns were mentioned by some participating farmers as “a big
problem” for farmer well-being, as well as cow health and welfare. This was explained with a

detailed experience from one participant:
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“We had an issue this past year where even the [robot dealer] techs couldn't figure out what
was wrong with one of our robots. So that was probably the worst case scenario for everybody's
mental health because it was so discouraging that it took about three weeks to find the problem.
And they had so many techs on it. So you felt really helpless like, ‘I can't fix this robot and if the
techs can’t fix the robot, are we left with we need to buy a new $250,000 machine because it's
not being fixed? ’ Like the last day before they found the problem, there was a discussion on like,
‘do we call the bank and see if we can afford to buy a new robot? * And like, that was probably
worst case scenario, right? If it's, if it's really hard to fix or complicated to fix, like you are
helpless, you can fix the main, the main problems, but it's not as easy as a fix as, you know, you
had one broken milker in the other barn, well the rest of your cows are still going to get milked.
But here, it was, it was hard on the cows too, they weren’t getting milked not often enough, they
had mastitis, all kinds of issues, we weren't filling our quota. Like it was really a bad, a bad

couple of months. So, like that was worst case scenario.”

This also draws attention to further discourse regarding power dynamics and technical
support from technology companies, as the technology is often highly specialized, thus issues
arise then the farmer is dependent on the manufacturer to determine a solution. Some
participating farmers mentioned, “the people that have sold you the product aren't sure exactly
what it [the alarm code] means.” Another participating farmer shared that the technical support
was “kind of banging their head against the wall trying to figure out what was wrong. This
resulted in some participating farmers experiencing “frustration of repeat visits for the same fix”
because the technical support team are “supposed to be the people who can fix, and it's not
fixed.” One participating farmer shared that a support technician “was at our farm for 48 hours

straight.” However, some participating farmers mentioned that “the tech support is really great”
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with AMS, they will “walk you through it on the phone, as opposed to being like, ‘yep, I'm

gonna jump in my van, and you're gonna pay for a service call.”

Barn hygiene can be compromised as “it gets so dirty so fast when the scrapers are out.” If the
automated feed system breaks down, “when it doesn't work, it actually creates more work for
us.” Breakdowns can also be “frustrating” as one participating farmer mentioned, “the manure
robot made us pull out our hairs every once in a while.” This dependency could pigeon-hole
participating farmers, as one participating farmer mentioned, “you just can’t wait to get it fixed
because you want it back to how it was.” Not only does this illustrate the negative aspects of
technology breakdowns on cow health and welfare, but it also underscores how this connects to

participating farmers’ emotional well-being.

3.5 Discussion

The findings of this study met the objective which was to explore dairy farmer well-being in
the context of technology, while also demonstrating that it may be important to consider
technology within a ‘One Welfare’ framework to ensure recognition of socioeconomic factors.
To our knowledge, this study is the first in Western Canada and Ontario to use qualitative
methods to explore farmer well-being in the context of technology. The following discussion will
begin by discussing relevant literature to benefits for cows (theme 1), then proceed to farmer-
specific preferences (theme 2), throughout the discussion | will intertwine the pressures “pushing

everyone to robots” (theme 3).

This study illustrates that although there are potential benefits for cows, participating farmers
and their cows may not always reap the benefits as the outcomes of technology are contingent on

the specific context for each farmer and their farm. These findings are in alignment with other
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qualitative research conducted with dairy farmers in Canada (von Keyserlingk et al., 2024),
Finland (Kaarlenkaski, 2023), Norway (Hansen, 2015), Sweden (Lundstrom & Lindblom, 2021),
and the United Kingdom (Holloway et al., 2014; Holloway & Bear, 2017). Our findings are also
consistent with previous quantitative research in Australia (Wildridge et al., 2019), Canada (King
etal., 2016; Tse et al., 2018), the United States (Lage et al., 2024). Lundstrom & Lindblom
(2021) suggest that, in Sweden, AMS can be used as a management tool for the farmer, however,
if AMS is not used alongside interaction and observation of cows then the success level will be

reduced.

Participating farmers described three distinct benefits that technology could offer for their
cows: cow agency, consistency, and detection of cow health concerns. Technology can positively
impact cow health and/or welfare, this has been well-documented within regards to AMS (Butler
et al., 2012; Svennersten-Sjaunja & Pettersson, 2008; Tse et al., 2018). Negative impacts may
also be observed which may depend on farm management (Svennersten-Sjaunja & Pettersson,
2008). For example, cow welfare challenges with AMS may be similar to CMS, including
lameness prevalence which negatively impacts milk yield (King et al., 2016) and behaviour
(King et al., 2017). As cows transition from CMS to AMS, welfare may be impacted as
evidenced by physiological responses (e.g. increased heart rate) and behavioural changes
(Svennersten-Sjaunja & Pettersson, 2008), as well as impacts on udder health such as increased
bulk milk somatic cell count (van den Borne et al., 2021) and mastitis (Tse et al., 2017). Over
time, scientific advancements and farm management (e.g. better understanding of equipment and
perhaps more knowledge of potential issues to watch for) may have helped to reduce the impacts
on cow health and welfare as evidenced by recent observation of lower bulk milk somatic cell

counts (van den Borne et al., 2021).
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Many participating farmers shared the benefits AMS offered in terms of cow agency, for
example, cows can choose when they want to be milked. Other studies with dairy farmers shared
similar sentiments to our findings surrounding cow agency in the United Kingdom (Holloway et
al., 2014; Holloway & Bear, 2017). The narrative regarding cow welfare and/or agency may
stem from AMS manufacturers as the comments reflect existing AMS marketing strategies (Baur
& lles, 2023; Butler et al., 2012; Finstad et al., 2021; Holloway et al., 2014; Holloway & Bear,
2017; Kaarlenkaski, 2023). Although there are potential benefits that agency offers to cow
welfare, it is also worth considering that the findings of our study may, at least partially, suggest

a successful marketing strategy utilized by AMS manufacturers.

Researchers have also described consistency of AMS in Europe (Svennersten-Sjaunja &
Pettersson, 2008), and dairy farmers in Finland have discussed consistency and the positive
experience that cows know what to expect with AMS, which may differ with human labour
(Kaarlenkaski, 2023). Nevertheless, it is worth noting the current socioeconomic backdrop that
could perhaps relate to consistency. There was pressure to increase efficiency noted by many
participating farmers in this study which may also be connected to labour and economic
influences as more efficient systems are more economically viable. Participating farmers in our
study described the uncertainty of finding labour in the future as a reason that technology would
be necessary, aligning with findings of von Keyserlingk et al. (2024). The reduced need for
labour has been highlighted in the decision to implement AMS in the United States (Lage et al.,

2024), Norway (Hansen, 2015), and Canada (Gargiulo et al., 2018; Stone, 2020).

As such, technology is boasted to enhance efficiency and thus, investment is needed for
implementation which makes it necessary to discuss the economic climate of dairy in Canada.

Trade has been a contentious subject recently as the dairy industry has been subject to loss of the
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domestic milk market after Canada signed three separate agreements: the Comprehensive and
Economic Trade Agreement (CETA) in 2016, the Comprehensive and Progressive Agreement
for Trans-Pacific Partnership (CPTPP) in 2018, and the North American Free Trade Agreement
(NAFTA) which resulted in the United States-Mexico-Canada Agreement (USMCA) in 2020
(McLachlan & van Kooten, 2022). Although, supply management also holds benefits for farmers
such as reduced price volatility (Doyon, 2011), there is also a seemingly impossible situation:
farmers need more quota, but this may not be easy or affordable to acquire depending on
provincial quota allocations, and farmers need to hold a certain amount of quota to qualify for a
loan from lenders, unless however, the farm is already large enough that there is no need to

purchase quota to secure funding.

Furthermore, price ceilings for quote were introduced in Quebec and Ontario between 2007-
2009 to mitigate the limitations that new farmers were experiencing with the increasing quota
prices (Larue et al., 2017; Vyn & Rude, 2020), however, limitations in obtaining quota may
make it difficult to expand while increasing profitability (Larue et al., 2017). Doyon (2011)
postulated that limitations in quota increases would limit farmers from implementing strategies
to enhance efficiencies such as technology, my study supports this prediction. Considering this, it
is not surprising that farms in Western Canada tend to be larger, and more technologically
advanced than those in Eastern Canada (Larue et al., 2017). Not only does this illustrate friction
between financial institutions and milk boards, but it also shows the challenges that small- to
medium-sized farms face when it comes to making investments in technology and/or growing
their operation. This structural imbalance must be addressed to provide opportunities in order for

dairy farms of all sizes to be able to achieve long-term sustainability.
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The participating farmers in our study described the advantages in detection of cow health
concerns that technology offers, particularly with AMS. Dairy farmers have described similar
benefits in studies conducted in the United Kingdom (Holloway et al., 2014; Holloway & Bear,
2017). Research has also reported the potential positive impacts that AMS may have for cow
health through cow-level data in reviews (Cogato et al., 2021; Jacobs & Siegford, 2012), and
studies in Norway (Finstad et al., 2021), the United States (Borchers & Bewley, 2015). Further,
an association has been identified between dairy farmer well-being and the utilization of

information from AMS for management in Norway (Hansen et al., 2020).

The changes that technology has on a farmer’s daily routine can promote their well-being, as
farmers have less labour-intensive chores and more flexibility allowing for work-life balance,
however, this is not always the case. Some participating farmers shared that they struggled with
the adaptation to more chores related to interpretation or utilization of the technology, and they
appreciated the structure that twice daily milking provides. These experiences hold potential to
impact job satisfaction, thus, resulting in consequences to farmer well-being. In review papers, it
has been noted that farmers may experience being overwhelmed due to the sheer volume of
information from AMS (King & DeVries et al., 2018) and/or precision livestock technologies
(Hostiou et al., 2017). Other studies have also reported that dairy farmers experience information
overload with AMS which poses implications to farmer well-being in Canada (Tse et al., 2018),
Norway (Hansen et al., 2020), Sweden (Lunner-Kolstrup et al., 2018), and the United States
(Borchers & Bewley, 2015). A study conducted by Karttunen et al. (2016) with dairy farmers in
Finland reported those with AMS experienced mental stress which was attributed to a variety of
reasons such as the constant nature of AMS management and alarms. Further consideration

should be given to the aspects of dairy farming that the farmer values prior to advising a shift
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from CMS to AMS. For example, some may enjoy milking while others may find it physically
taxing. By considering these values, there may be ability to draw attention to aspects of everyday
life that contribute positively to well-being, perhaps supporting farmers to make a more informed

decision which may also help to mitigate negative outcomes on farmer well-being.

The differences in participating farmers’ experiences with technology could be due to
multiple reasons, perhaps relating to their understanding of technology which could be, at least
partially, influenced by technical support and the support and guidance received upon
implementation. An individual may also have more hesitation and a more negative view of
technology if they have experienced issues with the technology and associated supports.
Numerous participating farmers described frustration related to challenges with the technology
with respect to either lack of technical support, or inability for the technical support team to find
a solution within a reasonable time frame. This resulted in significant stress for participating
farmers, and in some cases, their animals. These findings contribute added context to a study by
Hansen et al. (2020) with Norwegian dairy farmers using AMS whereby researchers identified a
positive association between farmer well-being, and training and extension services for AMS.
Technology suppliers must be equipped to support farmers with installation, and more extension
efforts may help farmers to reap the benefits that the technology offers (Hansen et al., 2020; von
Keyserlingk et al., 2024). The results of this current study further stress the importance of
technical support teams but also call for more onus on technology manufacturers to ensure
readily accessible, available, and adequate support systems to find solutions when problems

occur.

As mentioned by a few participating farmers with AMS, there may be consequences to cow

health and welfare in the event of technology breakdowns such as mastitis due to a reduced
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frequency of milking. If AMS malfunctions and this leads to abnormal milkings, there is risk to
udder health and milk quality (Svennersten-Sjaunja & Pettersson, 2008). Further, a negative
association has been identified between the number of cows per AMS units and the daily milking
frequency of cows (King et al., 2016), which also holds implications for milk production and
cow comfort in a multi-AMS barn if even one AMS unit is down. Although there were only a
few participants in our study who shared a specific experience related to technology breakdowns,
it may be of interest to further explore this specifically, and the potential impact on cow welfare

and farmer well-being in future studies.

For promotion of technology to farmers as a tool to benefit animal welfare, which can
indirectly benefit consumer trust, there must be acknowledgement of the invaluable knowledge
that comes with farmers lived experience. Through the implementation of technology, the
farmer-cow relationship may undergo changes (von Keyserlingk et al., 2024; Weary & von
Keyserlingk, 2023), resulting in a newly formed “human-animal-technology relationship” as
described by Holloway et al. (2014). Our findings also align with the discourse from Holloway
& Bear (2017) in which they posit the implementation of AMS does not simply enhance the life
of farmer and cows but changes the lifestyle of each, while also complicating the farmer-cow
relationship. Baur & lles (2023) suggest that the current on-farm technology narrative proposes
that farmers are not needed on the farm, inferring that there is not a desire from farmers to be on
the farm. This narrative may devalue the farmer’s skillset and possibly threaten aspects of their
identity. Here it is important to consider the relational and sociocultural nature of farming, as
part of the ‘good farmer’ identity (Burton, 2004) for livestock farmers relates to providing care
for animals and what farmers envision animal welfare to be (Burton et al., 2012; Vigors et al.,

2023). | posit that management of cow health by technology may not always fall within the
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‘good farmer’ (Burton, 2004) ideals when it comes to animal welfare, as evidenced by
sentiments from some participating farmers in this study because they feel the technology can
distance them from their animals. Although, farmers and cows who have only operated within a
system where technology is incorporated may have a different experience. As incorporation of
technology continues, it may be of interest for future research to explore how this relationship

exists in such a system, and perhaps how the ‘good farmer’ identity may be re-defined.

If provision of animal care is a fundamental part of a farmer’s identity, the pivot from hands-on
to technology and data-driven decisions is a salient change. This change can come at the cost of
losing a core piece of one’s occupational identity by working less with the cows and more with
technology. In terms of work-life balance, this change can cost farmers their structured routine,
or it may offer the benefit of a more flexible schedule. There may also be loss of tasks that
previously offered joy such as the satisfaction of seeing the milk fill up the jar, or the interactions
with cows, however, this may be alternately viewed as a ‘benefit’ because there is less
demanding labour. The value of learned experience and stockmanship skills that farmers earned
and refined to better identify and detect cow health concerns may be lost, as they are replaced by
the ‘benefit’ technology can offer to aid in early detection and data-driven health decisions
without interacting with the cows. Ultimately, the benefits that technology has to offer can only

be fully realized if farmers can and want to use it.

3.6 Strengths and limitations

Strengths of this study include the participation of men and women from provinces across
Ontario and Western Canada, spanning a broad age range. Participants represented both tie stall
and free stall housing systems, and conventional and robotic milking systems. Limitations

include conducting interviews in English only, not including Quebec or Atlantic Canada, not
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collecting ethnicity data to determine degree of representation, and there was no representation
from individuals who identify as 2SLGBTQIA+. Dairy farms in Western Canada tend to be
larger in comparison to Eastern Canada (Larue et al., 2017), which may be related to the price
ceilings on quota (Doyon, 2011). In Western Canada, there are a higher proportion of automated
milking systems than in Ontario, Quebec, and Eastern Canada (Statistics Canada, 2023).
Although we interviewed several participants from Ontario, it is quite possible that if more
participants were involved from Quebec or Eastern Canada, there may be an emphasis on other
aspects of well-being such as physical (e.g. from milking in tie-stalls or parlours) and/or more
discussion on financial well-being, particularly in relation to sociopolitical context (e.g. quota
system) and financial constraints to implement technology. Further, the lack of representation
from ethnic groups and individuals who identify as 2SLGBTQIA+ is regrettable, as

incorporating diverse perspectives may bring different topics to light and offer further insight.

An additional limitation may be a lack of probing about machinery breakdown. In hindsight,
it may have been better to ask participants about challenges with technology rather than about
the negative aspects. When asked about negative aspects, specific experiences may not have
come to mind and thus reframing the question may have been beneficial (e.g. “please tell me
about a challenge you’ve experienced with technology.” Due to the qualitative nature of this
study, these findings cannot infer temporality of association nor extrapolate to a wider
population, however, the results may provide insights into dairy farmer well-being in the context

of technology.

3.7 Conclusion

This study provides a comprehensive, in-depth exploration of on-farm technology through

the lens of dairy farmers. On-farm technology may influence cows and farmers in positive and
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negative ways, and this may be dependent on the farmer and their farm. As such, on-farm
technology should not be promoted as a catch-all, but instead, a tool for those who would like to
incorporate it on their farm. Consideration must also be given to the pressures prompting the
shift to incorporate more on-farm technology such as efficiency, labour and economic reasons,
future uncertainty, and power structures. Where technical support systems fail to address
challenges appropriately, there may be risk of undue stress on farmers and their animals. There
may be a lack of support related to on-farm technology for dairy farms in Canada, which should
be made up of farmers, extension specialists, and on-farm technology manufacturers. The
findings of this study may provide insight to future strategies to safeguard cow welfare and

farmer well-being to enhance the sustainability of the dairy industry.

161



Table 3. Demographic variables of participants (n=30)

Variable n %
Ontario 13 43.3
Manitoba 4 13.3
Province Saskatchewan 2 6.67
Alberta 4 13.3
British Columbia 7 23.3
18-34 10 33.3
Age 35-44 12 40.0
45+ 8 26.7
o Conventional 19 63.3
Milking system Robot 11 367
. Tie stall 8 26.7
Housing type Free stall 22 733
Man 18 60.0
Gender Woman 12 40.0

Table 4. Themes and sub-themes generated through thematic analysis of dairy farmer well-

being in the context of on-farm technology.

Main Themes

Sub-themes

1. Benefits for cows

Cow agency
Consistency
Detection of cow health concerns

2. Farmer-specific preferences

Structured vs. flexible lifestyle

Technology vs. hands-on management of cow health

Utility of technology — “Helpful” vs. “hindrance”
Milking cows — “pleasurable” vs. “mundane”

3. External influences

Future uncertainty

Labour & financial considerations
Efficiency as a “double-edged sword”
Power relations
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4 CHAPTER 4 | General Discussion and Future Directions

4.1 Discussion of Research Findings

This research project involved one study with two separate analyses, situated within a larger
project investigating dairy farmer well-being. A network of organizations and individuals,
including farmers, veterinarians, clinicians, academics, and dairy producer organizations (Dairy
Farmers of Ontario, Dairy Farmers of Manitoba, SaskMilk, Alberta Milk, BC Dairy, and
Lactanet) helped to recruit participants and helped to develop the interview guide. This thesis
aimed to provide insight into dairy farmer well-being in the context of animal health and welfare,
and technology by utilizing qualitative methods to better understand the lived experience and

perceptions of dairy farmers.

This thesis began with a literature review (Chapter 1) of how well-being is defined as a
construct influenced by a multitude of factors, before moving into the current literature
surrounding mental health and well-being in rural and farming communities, and animal care
professions. From there, | discussed perceptions of rural and farming communities, culture and
identity in farming, leading into stressors and farmer mental health in Canada. | then described
the ‘One Welfare’ framework, and the challenges that come with emphasizing one dimension
(e.g., animals) over the other dimensions (e.g., humans or the environment), with examples such
as the green revolution. Within this section, | touched on how livestock farmers and animal
agriculture are affected by multiple narratives, economics, structural inequity, and consumer
perceptions. | then delved into the subject of empathy in caring professions, how it pertains to
stress, the farmer-animal relationship, moral obligations, tough decisions such as euthanasia,

coping mechanisms, and the challenges that may be experienced when technology is inserted

174



into the farmer-animal-technology relationship. I also provided a brief overview of the

methodology used within this thesis.

| conducted semi-structured interviews and then used thematic analysis to explore dairy
farmer well-being in the context of animal health and welfare (Chapter 2) and technology
(Chapter 3). In Chapter 2, there were 5 themes identified: 1) positive aspects of caring for cows;
2) farmer-cow interdependency; 3) pressure and responsibility to cows; 4) the costs of caring for
cows; and 5) threats to quality and provision of care. The findings revealed the profound impact
that caring may have on an individuals’ well-being, specifically as a dairy farmer. Participating
farmers shared how they “love” the cows and appreciated the “little things” about farming and

working with livestock.

Individuals are driven to caring professions by compassion, which can be both a risk and
protective factor to one’s emotional well-being (Ludick & Figley, 2017). It seems to be evident
from our results that participating dairy farmers may also fall into the caring profession as
illustrated by the impact of caring for cows on well-being, as | will explain further. A
relationship was observed between participating farmers and cows; cows depend on farmers to
care for them, and farmers’ emotional and financial well-being depends on how their cows are
doing. An inherent pressure and responsibility to care for their cows undoubtedly affected
participating farmer emotional well-being as they mentioned having “lives depending on you,”
while also holding potential consequences to participating farmers financial well-being as dairy
farming is still a “business.” Being responsible for livestock brought worries and stress that were
seemingly inescapable, which may be detrimental to participating farmers’ work-life balance and
their social and emotional well-being, as they feel they are always “on call.” Not only were there

consequences to emotional well-being but also to their physical well-being, as participating
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farmers said they would prioritize their cows over themselves and/or their family. The costs of
caring livestock were wide-ranging, from worries and stress, guilt and grief, and the internal
conflict when ethical, economical, and emotional factors collide during decision-making
processes. As livestock farmers face increasing pressure from consumers regarding animal
welfare (Alonso et al., 2020; Burton et al., 2012; Mahon et al., 2023; Muhammad et al., 2022;
Sirovica & von Keyserlingk, 2023; Ventura et al., 2015; Ventura et al., 2016), farmers may
perceive a threat to the ‘good farmer’ from public pressures (Schuppli et al., 2023) and resultant
regulations (Ida et al., 2023). Due to these additional factors, it may be possible that the
consequences of caring for animals differ for livestock farmers in comparison to other animal

care professionals such as veterinarians, laboratory animal staff, and animal shelter staff.

| have demonstrated how caring may positively and negatively affect participating farmers
well-being as they care for their livestock. Researchers have described the emotional toll of
euthanasia on farmers and/or farmworkers (Denis-Robichaud et al., 2023; Wagner et al., 2020;
Edwards-Callaway et al., 2022). My findings align and contribute additional context illustrating
that farmer emotional well-being may be affected by more than euthanasia. Culling decisions can
also be challenging as it can be more difficult to accept whereas with euthanasia, numerous
participating farmers shared how they were able to rationalize that, in some situations, euthanasia
was the best choice for the animal to alleviate suffering. For example, most participating farmers
described that when a euthanasia decision was made, it was for the cows “best interest.” Whereas
for some participants, culling decisions were emotionally challenging because of the connection
to their cows from knowing their cows “by name” and the “personalities” of them. | have also
highlighted that more research indeed is necessary to further understand livestock farmer well-

being beyond euthanasia as there appears to be a complex relationship based on these findings.
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In Chapter 2, | demonstrated how participating dairy farmers experience pressure and
responsibility to care for their animals, this relates to moral responsibility which aligns with
current research (Croyle et al., 2019; Marshall et al., 2023; Schuppli et al., 2023; Ida et al.,
2023). 1 also have illustrated an inability to disconnect from the farm, which is consistent with
existing literature (Walker & Walker, 1987; Thompson et al., 2023; Proctor & Hopkins, 2023,
Wheeler et al., 2023). It is important to consider the findings of moral responsibility and work-
life balance in conjunction because there may be a relationship between them that could
highlight areas where coping strategies may be helpful. For example, some participants felt a
“moral obligation” to their animals, overextending themselves to care for their animals. This has
potential to result in detrimental impacts to the well-being of the farmer, but it is also likely to

impact family members and loved ones, as well.

Findings by Thompson et al. (2023) regarding episodic and chronic stressors in farming
are particularly relevant here, as | have illustrated the constant worries and stress participating
dairy farmers face, which may very well be a chronic stressor for livestock farmers, more
broadly. These findings contribute additional context to the influence of stressors present for
livestock farmers. Factors such as disease outbreaks, feed sovereignty, and sociopolitical
influences appeared to threaten participating farmers quality and provision of care. Perhaps more
succinctly, it could be said that this poses risk to their autonomy which aligns with findings in
other research studies with dairy farmers in Canada (Ida et al., 2023; Schuppli et al., 2023). The
‘good farmer’ identity (Burton, 2004) is related to providing a high level of animal welfare
(Burton et al., 2012; Vigors et al., 2023), whereas the threats to quality and provision of care for
livestock that I have outlined may also implicate farmer identity which poses risk for social

isolation and cultural loneliness (Wheeler et al., 2023) and thus, well-being.
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One of the salient findings from Chapter 2 relates to the sociopolitical influences
described by participating farmers. It is my understanding that a shared goal between industry,
government, consumers, and farmers is to promote animal welfare and enhance sustainability.
Based on my findings, there may be a need for more collaborative engagement to take place
between farmers, industry, government, and consumers. By involving farmers in development of
strategies (e.g., recommendations, requirements), there may be potential to increase success and
effectiveness of proposed strategies which has been noted previously (Krdbel et al., 2021; Ritter
et al., 2019). While respect should be non-negotiable throughout meaningful engagement, it
appears that, according to some participating farmers in my study, there could be some
circumstances where respect may have been fractured or at least perceived to be (e.g., “be quiet
[...] and comply” with policy, or “instead of bringing him a ladder to get out of the hole, we just

dug 10 feet deeper”). As one farmer described in Chapter 2:

“«..part of why people struggle with mental health is because they're not heard. And when
the politicians and when the large organizations, farm organizations included, are more worried
about the political standing with the politicians than what the grassroots people are telling them,

1 think that will remain a barrier.”

Although this may be challenging to address, it is worthwhile repairing as a lack of mutual
respect and trust could be burdensome to collaboration. There may be areas for improvement to
existing supports, these findings can help foster positive change to support systems to safeguard

animal welfare and farmer well-being.

The main themes generated through thematic analysis in Chapter 3 include: 1) benefits

for cows; 2) no two farms or farmers are identical; and 3) pressures “pushing everybody towards
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robots”. These findings show the emphasis placed on cow-level benefits that technology offers
such as cow agency, consistency, and detection of cow health concerns. However, | also
illustrate the importance of considering the specific context prior to employing new technology.
Farmers are individuals with their own set of beliefs, preferences, strengths, and weaknesses.
This was clear in four different ways: lifestyle preferences (structured vs. flexible), management
of cow health (using technology vs. hands-on), views about milking cows (pleasurable vs.
mundane), and utility of technology (helpful vs. hindrance). There are external pressures such as
future uncertainty, labour and financial considerations, efficiency as a “double-edged sword”,
and power structures. These influences make it difficult to avoid incorporating technology, while

also making it difficult to incorporate technology.

In retrospect, the findings of Chapter 2 contributed more depth to the analysis and
findings of Chapter 3, as participating farmers would begin by describing how technology
offered benefits to cows. For livestock farmers, their identity of being a ‘good farmer’ (Burton,
2004) involves taking care of and safeguarding the welfare of their livestock, however that may
look in their eyes (Vigors et al., 2023). When asked about technology, participating farmers
would first speak of the benefits for cows and would follow up with the positive impacts on their
own well-being. This underscores the fact that participating farmers, more often than not, put
their animals before themselves, and possibly their families. Considering that participating
farmers also described feelings of guilt when they were unable to help their animals, | posit that
when farmers place cows as their first priority, this may serve as a coping mechanism in an effort
to mitigate such outcomes. Unfortunately, this approach is unlikely to mitigate animal health
challenges because there are numerous factors outside of the farmer’s control. Regardless of the

external threats to cow health and welfare, | posit that farmers oftentimes feel more justified in
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caring for their cows than for themselves, which ultimately can place well-being of the farmer at
risk. A study by Hagen et al. (2020) reported that individuals in farming communities may be
more inclined to help others facing mental health challenges after participating in tailored mental
health literacy training. Perhaps, it may be beneficial to increase extension efforts to farming
communities regarding the relationship between animal welfare and farmer well-being, to
illustrate that if farmer well-being is compromised there are potential consequences to animal

welfare and vice versa.

When caring for living things, sickness and death are unavoidable, but there are also
positive aspects of dairy farming. | have depicted the rewarding aspects of dairy farming such as
the farmer-cow relationship and the satisfaction that participating farmers experience when they
can help animals recover. In some ways, technology can also be a risk, because it can distance
farmers from their animals, perhaps threatening the ‘good farmer’ identity (Burton, 2004).
Further, there is risk with current narratives surrounding technology use stating that farmers do
not want to be in the barn (Baur & lle, 2023) which may de-value farmers’ intentions and
skillsets, which highlights how important it is to consider farmers’ experiences and to conduct
more research like this thesis. Data-driven decision-making can theoretically work, but farmers
have to be willing and able to shift their approach to farming for this to work in a practical sense.
The increase in on-farm technology may be perceived to compromise aspects of farming that are
a fundamental piece of a farmer’s identity. It is clear that ‘one-size-fits-all’ approaches do not
work, unfortunately, the approach taken to animal welfare research favours this method (Vigors
et al., 2023). These findings build upon existing literature regarding alteration of the farmer-cow
relationship through implementation of technology (Holloway et al., 2014; von Keyserlingk et

al., 2024; Weary & von Keyserlingk, 2023).
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In Chapter 2, | also illustrated how participating farmers described a sense of inadequacy
from the perspective of consumers. This finding relates to research that has described criticism
towards livestock farmers (Ceccato et al., 2022, 2021; Schuppli et al., 2023; Ida et al., 2023), and
farmers not feeling understood (Cobo-Angel et al., 2021) or appreciated (Ida et al., 2023;
Letourneau & Davidson, 2022) by consumers. In some cases, they also felt like they had a target
on their back which aligns with findings from Sweden where livestock farmers felt they were
targeted by crime for being a livestock farmer (Ceccato et al., 2022) and experience fear from the
worry that they will be victims of animal activism (Ceccato et al., 2021). The hostility present
here relates to cultural loneliness and social isolation (Wheeler et al., 2023) which has
implications physical, emotional, and social well-being (Mead et al., 2021; Kemp et al., 2017;
Kemp & Fisher, 2022). Future research may help to understand what strategies may be most

appropriate to help find common ground and address feelings of hostility and lack of safety.

| also demonstrated how disease and feed sovereignty threaten the provision of animal
care in Chapter 2. My findings regarding disease are consistent with existing literature as
livestock disease is a risk factor to farmer mental health (Yazd et al., 2019), likely due to the
stress of preventing disease, and the devasting impacts of disease outbreaks (Thompson et al.,
2023; McAloon et al., 2017). Current research has illustrated the challenges livestock farmers
face in regards to feed quality and availability (Cordeiro et al., 2022; Tourangeau et al., 2019;
Godde et al., 2021), however, my findings surrounding feed sovereignty contribute additional
context as to how this may have an additional impact on participating dairy farmers well-being.
For example, difficulties producing feed may require a farmer to purchase feed, which is likely
to be costly in the event of a local shortage thus, contributing financial stress, and ultimately,

threatening a farmers’ capacity to care for their livestock. Although Berry et al. (2011) discussed
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how climate change may hold implications for the well-being of farmers in general, | have
highlighted how this may be more nuanced for livestock farmers. It may be challenging,
however, it could be beneficial to develop an action plan that can provide additional support for

livestock farmers in the face of adverse weather events, such as drought and flooding.

There are similarities related to structural inequity in both Chapter 2 and 3, as each draw
on power structures and sociopolitical factors. In Chapter 2, | described the perceived threats to
provision of animal care, whereas in Chapter 3 | highlighted the external pressures pushing
farmers to incorporate technology. Support from the general public for livestock farmers, and
perhaps animal agriculture as a whole, appears to be lacking, based on the findings of our study,
as well as existing literature (Alonso et al., 2020; Burton et al., 2012; Mahon et al., 2023;
Muhammad et al., 2022; Sirovica & von Keyserlingk, 2023; Ventura et al., 2015; Ventura et al.,
2016). However, it also seems that some participating farmers did not feel they have sufficient
support from the organizations within the dairy industry that exist to support them, particularly
within regards to regulations and requirements. Increasing regulatory and administrative
requirements were a source of frustration in my study, which is consistent with current literature
about dairy farmers in Canada (Knauss et al., 2022; Ida et al., 2023; Marshall et al., 2023) and
farmers generally (Thompson et al., 2023; Truchot & Andela, 2018; Yazd et al., 2019). Although
there may be benefits to consumer trust, the environment, or animal welfare, it is crucial to

consider the monetary cost and practicality of implementing new practices.

In this thesis, | described pressures and conflicting demands that participating farmers were
facing. There is a perceived a disconnect between farmers and the general public (Thompson et
al., 2023; Letourneau & Davidson, 2022) which is consistent with my findings. These conflicting

demands and increasing pressures may place farmer well-being at risk, whether that is
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financially, socially, emotionally, or physically. My findings illustrate that these challenges
continue to exist, while additionally contributing context to how and why these challenges may

influence farmer well-being.

My findings suggest that several participating farmers felt they were not adequately
considered, consulted, or represented in processes from policy to research. These results build on
research that has demonstrated a need to consider the influence of sociopolitical factors on
farmers (Vigors et al., 2023) and to ensure farmers are involved in policy development (Balzani
& Hanlon, 2020). As Gray et al. (1997) explained succinctly, “merely giving farmers’
perspectives recognition by offering them participation in research and extension will not ensure
their interests are addressed.” It is crucial to work together and find solutions and new ways to
mitigate challenges. There is no ‘one-size fits all” when it comes to enhancing farmer well-being,
environmental sustainability, or animal welfare. Before widespread promotion of on-farm
technology and new regulatory schemes, it is crucial to careful consider the impact and practical
application to avoid marginalization of farmers where implementation is not feasible, such as not
having the money or skills to utilize technology (Rotz et al., 2019). The implementation of
required or recommended practices may not be as effective or successful if farmers are not
considered throughout development (Krobel et al., 2021; Ritter et al., 2019). The consequences
that may result from inadequate support systems for farmers have potential to be wide-reaching —
food security, animal health and welfare, the well-being of individual farmers and their families,

well-being of rural communities, and so much more.

In summary, participating farmers demonstrated a great deal of care for their animals. While
there are rewards such as fulfilment and gratification, there are also risks such as worries and

stress, guilt and grief, and internal conflict, which may influence dairy farmer emotional,
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physical, social, and financial well-being. Providing a high-level of animal care is perceived as a
moral obligation; this often resulted in participating farmers prioritizing animals over themselves
which is further compounded by the domino effect of stressors such as feed sovereignty, disease,
consumer and regulatory pressures that threaten the participating farmer’s capacity to provide
care to their animals. There are a number of advantages and disadvantages to on-farm
technology, which are highly contextual to each farm and farmer, and the external pressures that

they may face.

4.2 Study Strengths and Limitations

This thesis contributes added context to dairy farmer well-being in relation to animal health
and welfare, and technology. The findings of this study provide insight to further understanding
the lived experience of dairy farmers. These results can be utilized to provide further insight into
the context that quantitative studies fail to capture. This study included participants across age
groups, with men and women from across Ontario and Western Canada. There was
representation of both tie stall and free stall housing systems, and conventional and robot milking
systems. Previous research with farmer mental health has taken a broad strokes approach to
include all commodity groups, which provided the framework and rationale for further research,
such as this, to deepen current understanding of commodity specific challenges in regards to
well-being. Lastly, this study has provided necessary evidence to conduct more work with

livestock farmers to explore their experience caring for livestock.

A limitation of this study is that the results are not generalizable due to the qualitative nature
of this study. A further limitation was a lack of representation from diverse populations, not
collecting ethnicity data to determine representation within the study, conducting interviews in

English only, and lack of inclusion of farmers in Eastern Canada.
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4.3 Future Directions

4.3.1 Investigate compassion fatigue risk in livestock farmers

Although my research is not generalizable to the entire population of dairy farmers in
Western Canada and Ontario, it provides valuable insight to suggest that participating dairy
farmers may experience challenges related to caring for livestock. I have illustrated the positive
and negative effects that caring for livestock may have on farmer well-being. Existing literature
often approaches specific challenges such as euthanasia, but it is of interest to broaden the scope
to include positive and negative aspects to better understand the influence of caring for livestock
on well-being. Future work could offer more insight into the potential for compassion fatigue
and the role of compassion in other commaodities involved in animal agriculture. More research
is necessary to elucidate the potential risk and protective factors, and the occurrence of

compassion fatigue in livestock farmers.

4.3.2 Implement a ‘not about us, without us’ mentality with industry-wide changes

I have highlighted how regulations, requirements, and power dynamics may negatively affect
participating farmers well-being. It is reasonable to consider that there is likely to be more
changes coming with the revision of Codes from the National Farm Animal Care Council (2024).
While advancing animal welfare is of significant importance, there is a need to ensure adequate
farmer representation in these processes, especially in regard to policy development that directly
affects their livelihood. For example, if tie stall systems are to be phased out, it is crucial to
involve farmers who currently utilize tie stall systems on their farm in policy planning and

development.

| recommend future research to better elucidate the influence of policy and power on farmer

well-being. There are also steps that the dairy industry can take now to minimize further stress
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on farmers, and more than likely, their animals. More efforts could be directed towards
community-based approaches that foster meaningful engagement. For example, informal
sessions with farmers and industry to connect and better understand unique farm-level
challenges. This could help build trust and respect, which will likely be necessary for future
collaboration. It should be noted that a lack of involvement and/or consideration of farmers
throughout policy development may be due to a variety of factors such as time, resources,
willingness to participate, lack of understanding of the success of community-based approaches.
However, as an industry, there may be benefit in increased engagement between farmers,

government, milk boards, researchers.

4.3.3 Establish support systems for on-farm technology

I have illustrated that some farmers who participated in this study perceive a lack of support
to plan for or incorporate on-farm technology. There are significant consequences to animal
welfare and farmer well-being when there are issues with technology which need to be
adequately addressed within a timely fashion. It would be of benefit for the dairy industry and
technology manufacturers to work together and invest in establishing a network of industry
experts to be willing and able to support and solve issues when they arise with on-farm
technology. As it is reasonable to consider that there may be a lack of resources available, a

virtual network could also be developed to help in these situations.

4.3.4 Collaborating with farmers to inform initiatives

As farmer well-being and cow welfare are fundamentally intertwined, one of the best ways to
ensure care for cow welfare is to support farmer well-being. Oftentimes, participants in this study
would place cow welfare ahead of their own, therefore being an ally in efforts to support cow

welfare. Appreciating different perspectives (e.g., lived experience) alongside scientific research
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may strengthen initiatives. By working together with farmers to develop strategies to enhance

cow welfare, there is potential to build trust and respect, and facilitate meaningful collaboration.

4.4 Conclusion

Caring for livestock underpins dairy farming, perhaps livestock farming as a whole. Dairy
farmers may experience both the risks and rewards involved with caring for animals, but they
also face a great deal of threats to the provision of care to their cows. On-farm technology has
the potential to benefit farmer well-being, but it must be considered as part of the solution rather
than the entire solution. Rather, it is a tool for farmers to utilize if they desire. There is also an
ever-increasing pressure to become more efficient and promote animal welfare. The farmer-cow
relationship is important to many farmers, incorporating technology can alter this relationship in
positive and negative ways, while it also alters a fundamental piece of what makes a dairy farmer
who they are. The findings of this thesis reveal numerous ways in which farmers’ social,
emotional, physical, and financial well-being can be influenced by animal health and welfare,

and technology.
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APPENDICES

Appendix A: Semi-structured interview guide

INTRODUCTION

e Please tell me a bit about your farm, and how you began farming.

o Probes: influencing factors, major life events
e For what reasons did you choose to participate in this study?

e Please tell me about an average day on the farm for you.

TECHNOLOGY

e Please tell me about the technology that you use on your farm.
o Probes: positive influences? Negative influences?

e What kind of barriers are there to implementing technology on your farm?

WELL-BEING

e How would you describe your well-being?
o Probes: physical, emotional/mental, social, sleep
e Please tell me about the aspects of dairy farming that influence your well-being.
o Probes: positive/negative influences. Fulfilling/challenging aspects
e Can you think of a time when you or someone on the farm experienced any physical
or occupational injuries?
e Please tell me about any worries you have related to your health and well-being.
o Probes: mental, physical

e When, if at all, do you find yourself worrying about your animals?
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o Probes: Your farm? Please describe some of the worries.

e Can you describe a time as a producer when you experienced excessive stress?

STRESS

e What aspects of dairy farming do you find stressful?
e How do you think that the sources of stresses differ between livestock farmers and
crop farmers?
e How do you feel when things are going well on your farm?
e How do you feel when things aren’t going so well on your farm?
¢ Please tell me about the decision-making process associated with treatment plans for
animals.
o Probes: How do you feel during this process? How do you cope during/after
this?
e How are culling and/or euthanasia decisions made on your farm?
o Probes: How do you feel following the decision-making process? How do you
cope during/after this?
e As a livestock farmer, what worries do you find yourself having regarding animal
activists/protesters and/or trespassers on your farm?
o Probes: Have you ever been targeted by individuals belonging to these groups,

or know of someone who has?

RELATIONSHIPS & LABOUR

e How would you describe your work-life balance?
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o Probes: Family time, ability to enjoy time outside of work
e  Who do you turn to for support when things aren’t going well?
o Probes: emotional support, informational support, helping hand
e Some studies have highlighted different types of labour based on gender. How do you
think gender impacts people’s roles on your farm?
o Probes: Can you think of an example of how gender might play a role on your
farm?

e What kind of challenges have you experienced with labour on the farm?

HEALTH RESOURCES & COPING

e How would you describe the mental well-being of farmers, in general?

e What kind of challenges may farmers face, as opposed to someone in the general
population?

e Has your experience with clinicians (such as doctors, counsellors, or therapists)
provided you with the feeling that your challenges are understood?

o Probes: Please tell me about an experience where you felt/did not feel
understood?
e What type of changes could help improve the mental health resources available for

dairy, or livestock farmers?
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