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Abstract

Ridden horses are commonly used to manage cattle in feedlots in a range of countries, including Australia. While there is
public concern about the welfare of cattle in feedlots, research into feedlot working horses and their welfare is lacking to
date. Accordingly, an online survey was initially developed to ascertain the views of Australian animal and equine com-
munities concerning this cohort of horses and the work they perform. In addition, respondents were asked about their
views on animal welfare in general. The survey comprised a mixture of Likert scale questions consisting of six options,
multiple-choice responses, and open-ended responses, and was completed by a total of 440 participants. The majority of
participants were involved in the equine industry (95.87%), and therefore the findings reflect an equine industry viewpoint.
Animal welfare in general was considered to be at a minimum important (x> =20.1, df =5, P=0.001), and animal well-being
was considered extremely important (x> =10.59, df =4, P=0.032). Animal agency was considered important or very import-
ant by a majority (354) of participants (x> = 10.6, df = 5, P = 0.06). Participants strongly agreed that cattle welfare has the
potential to be improved by the use of horses on feedlots (x> = 6.17, df = 2, P=0.046). Participants clearly believe that animal
and horse welfare is important both generally and in the feedlot industry. This aligns with wider community concerns
about the welfare of animals used for, and in association with, food production.
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1. Introduction

There is ongoing community concern about the treatment
of animals used for food production, including the welfare
of cattle housed in feedlots [1]. However, what is less com-
monly known is that horses are widely used to manage cattle
in feedlots in many countries, including the United States
of America and Australia. In feedlot work, horses are used
by 'pen riders' to assist with the monitoring and assessment
of cattle health/welfare, as well as to move cattle around
the feedlot. The working conditions of these horses may
include long periods of ridden work spanning a full day in
varying weather conditions such as heat, rain, and cold, with
minimal access to rest or feed during work. In comparison

to other types of working horses such as police [2], riding
school [3], equine-assisted therapy [4], ranch [5], carriage
[6], and tourism [7] horses, there are no scientific data on
the working lives or welfare of feedlot horses or the impact
of the horses on cattle welfare. These horses are also sub-
ject to higher workloads compared to most other horses [8].
When not working, feedlot horse time budgets mimic those
of semi-feral horses over a 24-hour period [8]. Since feedlot
working horses often spend more time working and less
time being able to perform natural behaviors, the investiga-
tion of their welfare during both working and rest periods
is of major importance, as only with increased knowledge
can their welfare be assessed/managed, and if necessary,
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improved. This knowledge is also fundamental in maintain-
ing a social license to operate for working horses in general,
as community opinion may disapprove of the use of working
horses with limited agency if their welfare is not provided
for and information is not readily and publicly available.

In the Australian feedlot industry, horses used for feedlot
work are generally owned by their rider (feedlot employee)
rather than the feedlot and are considered an essential tool
in the work of managing feedlot cattle. In addition, the use
of horses in this system means that the wider equine indus-
try can be viewed as a stakeholder in the feedlot industry.
This horse-human working relationship, where not only
are the horses ridden by humans for work, but they are also
owned by them, poses some distinct barriers to welfare,
such as individual horse welfare being in competition with
the needs of the rider/owner and industry [9,10]. Not only
does this horse-human working relationship give rise to
questions about how this relationship affects equine wel-
fare, but it may also mean that the equine industry is held by
the general public to a higher standard, as more often than
not, having horses is seen as a luxury and not a necessity,
and horses are often viewed in a similar light to companion
species (e.g., dogs) rather than as production animals [11].

The welfare of working horses around the world is the
subject of increasing scrutiny [7,12], and it is likely that
Australian working horses will, at some stage, also be subject
to this scrutiny in common with other Australian livestock
industries, such as the Australian dairy industry and the
Australian live export industry [13]. This scrutiny will likely
be due to two factors: first, the role of a working horse in an
already scrutinized livestock production industry and sec-
ond, the general public's scrutiny of the Australian equine
industry as a whole, as already evident in the pressures on
public-facing sectors such as racing [13-15].

These public concerns about topics such as animal welfare
can lead to pressure on an industry's social license to oper-
ate (SLO). The SLO refers to the social or public acceptance
of an industry, despite the harms it may cause to the envi-
ronment, people, or animals, because overall, the industry is
believed to benefit society as a whole [14]. Public approval for
these types of activities can only be maintained if the partic-
ular industry is considered legitimate, consent from indus-
try and community stakeholders is gained, and there is trust
between the industry and the wider community in which it
operates [16]. Public acceptance is supported by the applica-
tion and presentation of scientific research that addresses
the gaps in industry, but also the perceived gaps that come
to light when SLO is addressed [17].

In the case of the use of animals for food production, pro-
tection of the welfare of those animals is critical in the
maintenance of SLO, and there is extensive literature on the
welfare of production animals, including feedlot cattle [1].
Important in the protection of production animals is the as-
sessment of welfare, which has undergone considerable de-
velopment, from the Five Freedoms [18] to the Five Domains
Model [10], which, unlike the former, flexibly incorporates
ongoing developments in modern animal welfare science,
including animal behavior, animal affective state, and indi-
vidual animal mental well-being. The Five Domains Model
provides a comprehensive, animal-focused framework for

animal welfare assessment. However, as is common in the
interaction between welfare assessment and the practical-
ities of animal production systems, how assessment find-
ings are implemented may not align with current science
or community expectations [19]. This tension is likely to be
evidenced in the case of feedlot horses on whose work their
riders rely to earn an income, but whose working conditions
and the operational characteristics of the feedlot environ-
ment may not align with or enable changes to improve their
welfare. Gaps between best practices, informed by science,
and the realities of industry practices may undermine the
feedlot and associated equine industries' SLO [13].

The feedlot industry's SLO is not solely based on evidence
generated by scientific enquiry but also encompasses the
ethical and moral concerns a community may hold [11].
Within the community, the concerns that individual stake-
holder groups (e.g., animal and equine communities) may
hold about the feedlot industry and the use of horses in that
industry, as well as the importance they attach to the various
welfare domains, are a valuable subject for research. This is
due to the fact that these stakeholder groups may hold ei-
ther specialized knowledge about the industry or, as a re-
sult of their being directly involved in the industry as horse
owners, for example, their views may in fact diverge from
the general public, as identified in a range of recent public
surveys [20,21]. Understanding how welfare and well-be-
ing are understood by this cohort of industry stakeholders
is crucial due to the lack of definitions and often negative
connotations the word welfare holds [22]. This increased
understanding will help facilitate future research and wel-
fare improvements that address industry concerns, public
concerns, and knowledge gaps [23]. As such, an online sur-
vey was initially developed to identify industry stakeholders'
(animal and equine community members) understand-
ing/knowledge of animal welfare and the role of horses in
Australian cattle feedlots.

2. Material and Methods

An online survey was constructed to gauge industry percep-
tions about the understanding of animal welfare, equine
welfare in general, and the welfare of horses working in
feedlots in particular. While the initial survey was aimed at
the broader community and industries, after analysis, the
focus was changed to the equine community due to the par-
ticipant industry demographics. The survey was designed
with questions specifically relating to feedlot working hors-
es. It also asked participants to rate their general opinion of
animal welfare-based words, where these words were based
on the Five Domains Model framework [10], but by design
the framework was not mentioned to participants.

The survey was created using Survey Monkey (Survey
Monkey®, San Mateo, CA, USA) with five iterations. The final
version was released after pilot testing with five experienced
industry participants. It comprised a mixture of 20 open and
closed questions, where skip logic was used to ensure only
relevant questions were asked. Participants were recruited
via Facebook® and internal university email distribution
lists aimed at the School of Agricultural, Environmental
and Veterinary Sciences (Charles Sturt University) employ-
ees (including academics, professional/technical staff, and
students), as they were thought to be representative of the
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animal and equine industry/community. The survey was
also distributed by individuals through online platforms
(e.g., Facebook®).

The term animal community refers broadly to anyone in-
volved with animals, encompassing all individuals and
groups, including those engaged with livestock, companion
animals, and other species. This includes, but is not limited
to, stakeholders such as animal owners, caretakers, indus-
try professionals, policymakers, and welfare advocates. The
term equine community broadly refers to anyone involved
with horses, whether on an individual or group level. This
includes, but is not limited to, stakeholders such as horse
owners, caretakers, industry professionals, policymakers,
and welfare advocates. To be eligible, participants had to be
an Australian permanent resident or citizen over the age of
18 years. The survey was available between August 2021 and
December 2021.

The survey comprised a mixture of Likert scale ques-
tions consisting of six options: 1. Not at all important, 2.
Somewhat important, 3. Important, 4. Very important, 5.
Extremely important, and 6. Don't know/unsure; multi-
ple-choice responses for demographic information where
participants could choose from predefined response cate-
gories with a selected number of options (such as age range
or gender), and open-ended responses where participants
could provide free-text answers with no restrictions (see
Supplementary Materials).

2.1. Data Analysis

Survey data were downloaded from Survey Monkey (Survey
Monkey®, San Mateo, CA, USA) and imported into Microsoft
Excel (Microsoft Office 365). Once imported into Excel, these
were saved as a CSV file and imported into JASP STATS o.15
Version (Amsterdam, Netherlands). Descriptive data anal-
ysis was conducted to determine frequencies and percent-
ages of participant demographic data before conducting a
series of Chi-squared tests of association (goodness of fit) to
investigate the significance of relationships between quan-
titative responses. Analyses were performed in relation to
participant roles in the equine industry (whether they were
involved in the industry or not) and their understanding
and perception of animal/equine/feedlot working horses'
welfare. A probability of P < 0.05 was used for significance.
Qualitative content provided in open-text responses was
manually collated into an Excel spreadsheet in preparation
for analysis. Thematic analysis of the free-text responses
to open questions was conducted using tags (open codes)
to create topics (focused codes), resulting in a number of
emerging themes [24].

3. Results

The online survey was completed by 492 participants. Of
these, 17 were not over the age of 18 years, two did not reside
in Australia, and one participant met both exclusion criteria,
so these participants were excluded, resulting in 472 usable
surveys. Of these participants, 440 (93.2%) completed the
survey fully; however, n =52 did not answer all the questions,
with questions being skipped randomly. This resulted in dif-
fering numbers of people answering all survey questions, but
due to the exploratory nature of the study, all answers were
retained. As 492 participants began the survey, there was a

margin of error of +4% at a 95% confidence interval, based
on an estimated Australian equine industry community of
400,000 horse owners [1]. Most survey participants were fe-
male (n = 410), with a wide range of ages represented: 18-25
years (n = 128), 26-33 (n = 94), 34—41 (n = 67), 4249 (n = 52),
50-57 (n =54), 58-65 (n = 34), and over 65 (n =11). Inspection
of postcodes provided by 433 participants showed that 282
out of 3333 Australian postcodes were represented, with a
prevalence (n = 51; 11.8%) in the rural city of Wagga Wagga,
Australia (2650), and its surrounding suburbs. Classification
of survey participants according to their involvement in the
equine industry, that is, whether they worked in the equine
industry, just owned horses, or were involved with horses in
another capacity, revealed that 95.87% of participants were
involved with horses in some form (n = 418/436). Just under
half of participants (46.5%; n =200/430) worked in the animal
production and livestock industry. Only 22.14% (n = 93/327)
of participants reported having specifically worked in an an-
imal feedlot setting (not restricted to cattle, i.e., sheep). Only
4.2% (n = 20/472) of survey participants were not involved
in the equine industry, and therefore these responses were
excluded from further analysis.

3.1. Equine Industry Participant Perception of Animal

Welfare

The majority of participants (n =376/379) who were involved
in the equine industry considered animal welfare to be at a
minimum important (x*=20.1, df=5, P=0.001; 373/376), with
only 3/379 being unsure or seeing it as not important. The
consensus from participants was that animal welfare was at
a minimum important (n = 21), with the majority (n = 51) be-
lieving it was either very important or extremely important
(n=296).

Animal well-being was regarded as extremely important (x>
=10.59, df = 4, P = 0.032; 294/378), with none of the partici-
pants being unsure if well-being was regarded as important
or not important. Animal emotion was seen as either being
very important or extremely important (x* = 14.59, df = 5, P
= 0.012; 280/378). Similarly, participants identified animal
mental health as very important or extremely important (x?
=20.00, df =5, P =0.001; 311/379).

While there was acknowledgment of the importance of an
animal's ability to engage in natural behavior, be provided
with an appropriate environment, have good physical health,
and receive appropriate nutrition by equine industry partic-
ipants, these were not significant (x* = 6.9, df = 4, P = 0.144; X
=6.7,df =5, P=0.242; X*=3.9, df =3, P=0.276; x> = 0.5, df = 3,
P=0.922, respectively). However, participants agreed that all
of these factors were either important or very important in
relation to animal welfare. Although 354 of the 379 equine in-
dustry participants considered animal agency important or
to be very important (x> =10.6, df =5, P = 0.06), 7 participants
were unsure, and 18 participants deemed it not important.

3.2. Equine Industry Knowledge of Horses on Cattle

Feedlots

Participants involved in the equine industry were aware that
horses are used on cattle feedlots (x> =46.84, df=1, P < 0.001).
Furthermore, they strongly agreed that cattle welfare has
the potential to be improved by the use of horses on feedlots
(X* = 6.17, df = 2, P = 0.046). Survey participants were invited
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to comment on the use of horses in cattle feedlots and horse
well-being. Comments provided were screened, with n = 27
removed due to not being related to the use of horses in a
cattle feedlot. The remaining responses (n = 85) were sub-
ject to thematic analysis, yielding four main themes. These
themes were: 1. positive horse welfare on feedlots, 2. nega-
tive horse welfare on feedlots, 3. positive impacts on cattle
welfare using horses on feedlots, and 4. the Five Domains
(Figure 1). Although the Five Domains were not explicitly
mentioned in any open-ended responses, these responses
were classified under the theme of the Five Domains as they
aligned with literature on animal welfare, well-being, and
the individual domains.

4. Discussion

Current literature on horses, especially that of performance
horses [9,10], clearly demonstrates the increasing value being
placed on equine well-being and welfare by the equine indus-
try, likely due to increased general public interest in current
practices [15,25,26]. This increased interest has led to greater
exposure to the outcomes of horses being subject to practic-
es that, although traditional, may not prioritize horse wel-
fare. The increasing application of the Five Domains Model
framework to assess horse welfare in a wide range of com-
mon, publicly visible equestrian contexts (or scenarios) has
highlighted deficits in equestrian practice and how horses
are treated, which has threatened the equine industry's SLO
[27]. Although the group of horses under examination in this
study are arguably part of the livestock production industry,
they represent a category of horses who may escape regular
public scrutiny due to not undertaking their work in public
settings [7,12,28]. These horses are also often subject to more
intense workloads than their counterparts, where the lack of

Working Horses (horses
with jobs) are well cared for

Horses enjoy working and
enjoy the work they do at
Positive Horse Welfare feedlots (anthropomorphic)

Feedl
on Feedlots Horses provided with the

correct care (e.g., nutrition,
rest, water) do well and
enjoy a feedlot working
environment

There should be industry horse
welfare monitoring and
standardization

Horses should work in feedlots
provided their well-being comes
first and is looked after
Negative Horse Welfare

on Feedlots Horse welfare is directly related

to horse-human interaction

Horses in feedlots fill vital roles
but need to be better cared for

Horse mental health should be a
higher consideration due to
repetitive tasks

—

data and current knowledge may impact their welfare in the
nonworking hours as well as the working hours.

The term animal well-being is becoming a common expres-
sion for lay people to use in place of welfare due to the less
negative connotations it appears to hold with the general
public [29]. Although there is no commonly accepted defi-
nition of either welfare or well-being, the distinction placed
on these two words by the public is also evident in the equine
industry, because animal well-being was perceived as being
more important by participants when compared with ani-
mal welfare. This highlights the fact that the framing of situ-
ations matters, which is evident in industry but also in how
industry is viewed through SLO by the public [30]. It also
highlights how framing and knowledge are important.

In this study, although participants were not made aware of
or asked about their knowledge of the Five Domains Model
specifically, the survey was designed so that the welfare
terms participants were asked to rate were modeled on the
Five Domains. This was done in an attempt to gauge partici-
pant understanding without altering judgments [31]. A 2021
study of United Kingdom horse owner perceptions of wel-
fare found that 60% of the study participants were unaware
of the Five Domains Model before they participated in the
study [32]. However, after being made aware of the model,
participants' opinions in a second survey were significantly
impacted, as was how they viewed several of the domains.
Once being made aware of the domains, equine emotion-
al state was rated as of higher importance, while behavior,
human interaction, and health were then rated as of lower
importance. However, views on both the environment and
nutrition domains were not impacted by increased aware-
ness of the Five Domains Model [32].

—

Horses provide a low stress option
for stock handling

Horses are a better option than
motor vehicles

Cattle respond better to horses
than lone humans or vehicles

Positive Impacts on
Cattle Welfare using

Horses on Feedlots )
Horses make it safer for both cattle

and humans in a feedlot setting
regarding cattle handling

Horses make cattle easier and
quieter to handle

Working horses should be well cared
for and all aspects of welfare provided
for, including the provisions of
nutrition, space, companionship, and

The Five Domains mental health

Riders should maintain a high
standard of welfare

*not directly mentioned butin =
terms of well-being, welfare,

and individual domains Rest & down time are Important

when horses are not working

Horses should be properly trained for
work not using the feedlot as training

Figure 1: Thematic analysis identified four key themes about cattle feedlot horse welfare from an open-ended survey question.
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While survey participants in this study may not have been
specifically aware of the Five Domains Model, each domain
was clearly seen as important and rated highly in terms of
equine welfare, meaning participants thought that each
domain or domain-related word was important for horse
welfare and animal welfare. The overall importance placed
on all welfare words was unanticipated for the equine com-
munity. Although the equine community is slowly work-
ing toward positive welfare changes, the community can
be slow to implement these changes due to cultural norms
and a lack of scientific understanding [33-35]. Although the
Australian equine community acknowledges the impor-
tance of horse welfare and the factors involved in providing
good welfare, there is often a stark contrast between the
conceptualization of welfare for horses and real-life imple-
mented practices [29,33].

Unsurprisingly, as this study was about horses, it attracted
a high number of equine industry participants compared
to those working in the general animal industry, meaning
there was an increased possibility of bias due to the survey
reflecting an equine industry viewpoint. This may mean
that industry cannot see the current issues as they are too
close to the situation and the situation is filtered through
personal experiences and preferences [36]. This situational
filter may lead animal owners (in this case equine) to rate
their animals’ welfare more highly than they do other ani-
mals’ welfare in similar situations [36,37], and the possibil-
ity of emotional well-being of an animal being perceived as
greater (happier) than it really is [9,36]. Participants for this
survey may have also introduced self-selection bias through
the voluntary nature of participation and the dissemina-
tion techniques through the university email system, where
participants are more likely to respond to surveys that they
have experience with or interest in [38]. This limitation, and
therefore the subsequent research focus on the equine in-
dustry and its views on feedlot working horses, means that
although this survey provides information on an unstudied
population, the results themselves only provide a point-in-
time snapshot for this specific focus group. However, the
broader focus of the open-ended questions opens new ave-
nues of research inquiry, as they give insight into how this
specific group of participants felt about these horses. While
these results cannot be extrapolated in a wider context, they
can be used to inform and create more specific future re-
search questions.

The open-ended responses provided in this survey high-
lighted a generally held view that if feedlot horses are well
cared for in all Five Domains, then the horses would thrive,
enjoy, and be 'happy' to work in a feedlot environment.
Participants stated, "The majority of these horses love what
they do and are happy to do it," and "no problem with horses
being used in feed lots with cattle as long as their needs are
met." In 2004, the Fédération Equestre Internationale (FEI),
which governs international equestrian sports, introduced
the concept of the 'happy athlete' to the equine industry
competition scene [39]. Although this concept was believed
to support the improvement of equine performance and
welfare by its proposers through improving equine emo-
tional well-being, it does not outline any specific attributes
of a 'happy athlete.' Consequently, the term has no clear
definition and is therefore open to interpretation. From a

scientific point of view, while this open interpretation may
be useful in terms of considering a range of understand-
ings, it can lead to confusion and result in the term acquir-
ing several different meanings depending on what is being
discussed and who is discussing it [40]. With no clear defi-
nition, the assessment of whether a horse is indeed a 'happy
athlete' becomes more complex, as positive affective states
remain undeniably difficult to identify and assess, especial-
ly when compared with their negative counterparts. This is
due to negative states likely being easier to observe, but also
being characterized by having a greater range of behaviors
[41]. This industry view, i.e., that horses enjoy their job and
are 'happy' to work, may lead to riders attributing a greater
range of emotional states and experiences to their equine
companion than the animal is capable of [42]. Horses, like
other animals, possess a complex range of emotions and af-
fective states and associated behavioral responses based on
natural motivations which may be different from those of
humans [43,44]. While humans may perceive the horse as be-
ing 'happy' to perform a certain task, the horse may simply be
completing the task as it understands, following trained cues
given by the rider, rather than consciously working with the
rider to complete the task as a team [9]. Contemporary ani-
mal welfare scientists argue that anthropomorphic explana-
tions of animal behavior are unsuitable, particularly during
human-animal interactions [45]. However, the opinions ex-
pressed in this survey reveal that anthropomorphic beliefs
are still widely held and that there is still work to be done to
modify them [25,45].

The majority of participants were aware that horses work in
Australian feedlots. This may well be due to the Australian af-
finity with working horses on farms being part of Australian
heritage/folklore [46]. In terms of Australian feedlot horses
and the work they undertake, no research had been conduct-
ed prior to the research presented in this study. In addition
to the lack of scientific welfare assessment of horses working
in feedlots, industry standards and codes of practice to safe-
guard these horses' welfare are limited. While the Australian
Meat and Livestock Association manual on beef cattle feed-
lot design and construction provides a comprehensive list
for keeping horses and provisions for them on a feedlot site
[47], its use is not regulated, and, as a code of practice, com-
pliance with its codes is not mandatory. This means that
horse care standards may not only vary between feedlots
but also within a single feedlot, as ultimately it is the riders/
owners who are responsible for the horse's care. Despite this
lack of enforceable legislation, several survey participants in
the open-ended responses believed that as long as a horse's
needs are met, which includes nutrition, rest, water, and ad-
equate training, then most feedlot working horses will have
positive welfare. Participants also thought that not only do
the horses experience positive welfare, but their use in feed-
lots directly impacts cattle welfare, with their use improving
cattle welfare.

An animal's previous experiences of being handled will in-
fluence its future reactions to handling, i.e., if previously
having had a negative experience due to being roughly han-
dled, the animal may be fearful, aggressive, or flighty [48].
Thematic analysis of open-ended responses showed that
some participants believed that handling cattle with horses
led to the cattle becoming calmer, therefore improving the
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safety of the staff handling the cattle. Participants stated,
"horses are far more beneficial when working cattle than
bikes," and that "working cattle with horses, the cattle are
calmer and are easier to educate and handle." However, de-
spite this belief being expressed by survey participants, it is
only based on anecdotal evidence, with limited research to
support the claim [49]. If the use of horses to manage cat-
tle in feedlots could be found to lead to calmer cattle, this
may lead to improvements in cattle welfare if horses were
introduced to feedlots in which they are not currently used.
However, calmer cattle could simply be a product of calmer
handlers who feel safer and less overworked on horseback,
or the horse-human relationship may be beneficial to the
human-cattle relationship.

5. Conclusion

This study on Australian cattle feedlot horses found that
study participants believe the use of horses on a cattle feed-
lot to be positive for both horses and cattle, provided that the
horses’ needs are met in terms of the Five Domains Model
framework. More research on the Australian feedlot work-
ing horse is needed so that the industry does not come un-
der threat of losing its SLO while increasing working horse
welfare and perhaps, in doing so, also increasing cattle wel-
fare and the production outputs from a positive horse-hu-
man-cattle relationship. While this study is limited by pos-
sible self-selection bias of participants and only providing
participants’ viewpoints in a single timeframe, the results
will help build and improve future studies. Future studies
could focus on professionals directly involved in feedlots or
the horses themselves.

Supplementary Materials

Supplementary Materials contain all survey questions, an-
swers, and skip logic where it applies.
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