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PREFACE

Livestock management is an integral part of animal husbandry. Livestock are the domesticated animals raised 
on a farm or an agricultural setting to obtain products like fur, meat, milk, eggs, leather, etc. or for the purpose 
of farm labour. Livestock management encompasses the complete well-being and health of all farm animals. 
This book presents researches and studies performed by experts across the globe. The chapters compiled 
herein also shed light on adoption of new methods and practices as a result of scientific advancement over 
the years. Thus, from theories to research to practical applications, case studies related to all contemporary 
topics of relevance to this field have been included in this book. It will prove to be immensely beneficial to 
students and researchers in this field.

Various studies have approached the subject by analyzing it with a single perspective, but the present 
book provides diverse methodologies and techniques to address this field. This book contains theories and 
applications needed for understanding the subject from different perspectives. The aim is to keep the readers 
informed about the progresses in the field; therefore, the contributions were carefully examined to compile 
novel researches by specialists from across the globe. 

Indeed, the job of the editor is the most crucial and challenging in compiling all chapters into a single book. In 
the end, I would extend my sincere thanks to the chapter authors for their profound work. I am also thankful 
for the support provided by my family and colleagues during the compilation of this book. 

Editor
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Whip Rule Breaches in a Major Australian Racing
Jurisdiction: Welfare and Regulatory Implications
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Simple Summary: An evidence-based analysis of whip rule breaches in horse racing is needed to
address community expectations that racehorses are treated humanely. The study provides the first
peer-reviewed characterisation of whip rule breaches and their regulatory outcomes in horseracing,
and considers the relationship between rules affecting racing integrity and the welfare of racehorses
in a major Australian racing jurisdiction.

Abstract: Whip use in horseracing is increasingly being questioned on ethical, animal welfare, social
sustainability, and legal grounds. Despite this, there is weak evidence for whip use and its regulation
by Stewards in Australia. To help address this, we characterised whip rule breaches recorded by
Stewards using Stewards Reports and Race Diaries from 2013 and 2016 in New South Wales (NSW)
and the Australian Capital Territory (ACT). There were more recorded breaches at Metropolitan (M)
than Country (C) or Provincial (P) locations, and by riders of horses that finished first, second, or third
than by riders of horses that finished in other positions. The most commonly recorded breaches were
forehand whip use on more than five occasions before the 100-metre (m) mark (44%), and whip use
that raises the jockey’s arm above shoulder height (24%). It is recommended that racing compliance
data be analysed annually to inform the evidence-base for policy, education, and regulatory change,
and ensure the welfare of racehorses and racing integrity.

Keywords: animal welfare; horseracing; racing integrity; whip rule breaches; whip use

1. Introduction

The use of whips in horse racing is increasingly being challenged on ethical, welfare [1–11], social
sustainability [10], and legal grounds [8]. Industry proponents argue “acceptable use of the whip . . .
means that the whip is used for safety (of both jockey and horse) or to encourage the horse to perform
to its best when in contention” [12] (p. 5). The ability of the whip to achieve these goals remains
unproven [8], while there is evidence that striking a horse with a padded racing whip would be at least
aversive and at worst, possibly painful [4,13,14]. An Australian study by McGreevy et al. [4] found
83% of whip strikes caused indentations of the skin of the horses whipped, and comparative studies in
mice and humans showed such deformation is likely to be detected by cutaneous nociceptors [13], as
did a recent study in horses [14].

Increasingly, the community is concerned with the humane treatment of animals and, indeed,
there are growing calls for the whip to be banned [15,16]. There has been strong criticism of whip use

1
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by some experienced industry observers [17], and RSPCA Australia “is opposed to the use of whips
on racehorses for the purpose of enhancing performance as they inflict pain and distress” [18].

Self-regulation of the Australian horseracing industry means Stewards enforce the whip rules,
including interpreting and determining penalties. Since 2009, there have been a number of controversial
reforms made to whip rules in Australia. While these have sought to restrict the number and type of
whip strikes allowed, like the whip rules, they are not evidence-based. Indeed, there is a paucity of
published data on whip use in Australia (and worldwide), including regulatory outcomes.

In “Responsible Regulation: A Review of the use of the whip in Horseracing” (UK Review) [19],
a statistical analysis of whip offences was provided. In their critique of this report, Jones et al. [8] argued
the UK Review was not “a “scientific”, peer-reviewed paper” and concluded “further independent
scientific review is needed to reach definitive conclusions about whip use on racehorse welfare”. In its
defence, the UK Review at least provided some useful statistics on whip use in the UK that, up until
the current study, have not been readily available for racing in Australia.

Our study examined data from Racing NSW Stewards Reports (Stewards Reports) [20] and Racing
NSW Race Diary (Race Diary) [21] for 2013 (and for 4 months in 2016) in New South Wales (NSW) and
the Australian Capital Territory (ACT), which is a major horseracing jurisdiction in Australia. To the
authors’ knowledge, this is the first peer-reviewed study to characterise whip use from a regulatory
and welfare perspective.

2. Materials and Methods

2.1. Data Sources

Stewards Reports [20] 1 January 2013–31 December 2013, and 1 January 2016–30 April 2016, were
examined to identify numbers and types of breaches of the Australian Rules of Racing (AR) pertaining
to whip use and their regulatory outcomes, in each race at every Racing NSW race meeting. Other
information, including Racing NSW Breeder Owner Bonus Scheme (BOBS) [22], prize money details,
and lengths of races, was obtained from the Race Diary [21].

2.2. Other Terms Used

BOBS refers to the BOBS in NSW and includes BOBS Extra incentive scheme [22];
breach refers to a breach of the AR whip rules recorded in the Stewards Reports, as distinct from a

breach that may have occurred but was not recorded;
breach code refers to the code we used to denote each whip rule (see Table 1);
first breach refers to the first breach recorded by the Stewards in a start (see below);
location refers to whether the race track was at a Country (C), Metropolitan (M), or Provincial (P)

location as defined in the NSW Local Rules of Racing (LR); C includes races in the ACT (these were
excluded from the BOBS analysis as the BOBS status of races in the ACT is not routinely provided in
the Race Diary);

prize money won refers to the total prize money won by an individual horse in a race;
riders refers to both jockeys and apprentices;
repeat offender refers to a rider who has more than one whip rule breach recorded in 2013, and

includes those with second breaches (see below);
Rules of Racing refers to Racing NSW’s Rules of Racing and includes the AR and the LR [23];
second breach refers to a breach following a first breach in a start;
start refers to a start by an individual horse in a race;
the 100-metre (m) mark refers to the start of the final 100 m before the finishing post;
total prize money on offer refers to the total prize money offered for a race (including all place getters);
whip rules refers to AR 137A. (1)–(9) current in 2013 (see Table 1 for breach codes used);
$ refers to Australian dollars.

2 Raising Farm Animals: Livestock Management
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2.3. Data Analysis

Data were analysed using R Core Team statistical and computing software (R Foundation for
Statistical Computing, Vienna, Austria) [24]. Associations between categorical variables were explored
using χ2 tests for independence with a p value of less than 0.05 as the cut-off for rejecting the null
hypothesis. For some analyses, following the rejection of the null hypothesis, additional pairwise
χ2 tests were employed using a more stringent p value (0.05/m, where m is the number of post-hoc
hypotheses being tested) to ensure that the familywise type 1 error rate remained acceptable. χ2 tests
were undertaken using the “chisq.test” function of r, which includes a Yates Continuity Correction for
2 × 2 tables but not for other i × j tables. When one or more cell in the table of expected frequencies
was <5, a Fisher’s exact test was performed instead, using the function “fisher.test”. Where pertinent,
adjusted standardised residuals were calculated manually.

In addition to categorical variables, three continuous variables (race length, prize money won,
and total prize money on offer) were examined for an association with breach code of the first breach
among starts with breaches. Race length was examined by ANOVA using the r functions “anova” and
“lm”. After detecting an interaction between the breach code and whether the start was C, M, or P, the
dataset was subset into C, M and P datasets and separate ANOVAs were performed, using a p value
cut-off of p < 0.017. The null hypothesis was rejected for M tracks, leading to post-hoc Tukey testing
on this dataset using r’s “TukeyHSD” function with a 98.3333% family-wise confidence level. The
distribution of prize money won and total prize money on offer were positively skewed with outliers,
so a non-parametric Kruskal-Wallis rank sum test was performed using the “kruskal.test” function in r.
Because the C, M, and P datasets were analysed separately, a p value cut-off of p < 0.017 was used.

Descriptive data comparing fines and suspensions imposed in the first four months of 2016 with
those in the similar 2013 period were analysed manually.

3. Results

3.1. Overall Frequency of Breaches in 2013

Between 1 January and 31 December 2013, there were 56,456 starts in 5604 races at 785 race
meetings on 122 different tracks at Country (C), Metropolitan (M) and Provincial (P) locations in NSW
and the ACT. A breach of the whip rules was reported in 348 starts (0.62%) and, of these, 37 included a
second breach (corresponding to 10.63% of starts with breaches and 0.07% of all starts). This equates to
a breach or breaches being reported in 332 of the 5604 races (5.92%).

Of the 348 starts with breaches, 317 (91.09%) represented the only horses in their races with
a breach or breaches; 28 (8.05%) occurred in races in which one other horse had a breach reported
(14 races); and three (0.86%) occurred in one race in which two other horses had a breach reported.
Further details are provided in Supplementary Materials Table S1.

3.2. Locations of Breaches in 2013

The 348 starts resulting in a breach or breaches occurred at 241 of 785 race meetings (30.70%) and
at 64 of the 122 racetracks (52.46%). The 37 starts with second breaches occurred at 37 race meetings at
20 different tracks. Despite hosting 67.34% of starts, C tracks recorded only 57.47% of starts with a
breach or breaches. Conversely, M tracks hosted 14.53% of starts and yet recorded 22.13% of starts
with a breach or breaches. Further details are provided in Supplementary Materials Table S1.

Using a chi-square test, we revealed an association between the frequency of breaches and whether
a track was at a C, M or P location (χ2 = 19.9703, p < 0.01). Post hoc chi-square testing showed starts
at C locations were significantly less likely to result in a breach than starts at P and M locations
(χ2 = 15.0727, p < 0.01) and starts at M locations were significantly more likely to result in a breach
than starts at C and P locations (χ2 = 15.6525, p < 0.01).
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3.3. Whip Rules Breached in 2013

3.3.1. First Breaches

Table 1 shows the whip rule most commonly breached as a first breach was AR 137A. (5)(a)(ii)
(Code 17), which accounted for 45.11% of first breaches. Breaches of AR 137A. (4)(b) (Code 8) accounted
for 25.00% of first breaches, while breaches of AR 137A. (4)(c) (Code 9) and AR 137A. (5)(a)(i) (Code 16)
accounted for 12.64% and 9.48% of first breaches, respectively. This means 54.59% of first breaches
were attributable to whip use prior to the 100 m mark (Codes 16 and 17). No breaches were recorded
for several whip rules (see Codes 1–5, 10–12, 15, 18–23).

(i) Location of First Breaches

Table 2 shows breach codes for the first breach of a start classified by C, M, P location of the track
at which the start occurred.

Table 2. Whip rules breached in 348 first breaches classified by Country, Metropolitan, and
Provincial location.

Breach
Code

Country Number
out of 200 (%)

Metropolitan Number
out of 77 (%)

Provincial Number
out of 71 (%)

6 7 (3.50%) 1 (1.30%) 2 (2.82%)
7 3 (1.50%) 2 (2.60%) 1 (1.41%)
8 32 (16.00%) 40 (51.95%) 15 (21.13%)
9 30 (15.00%) 4 (5.19%) 10 (14.08%)
13 1 (0.50%) 0 (0.00%) 0 (0.00%)
14 0 (0.00%) 0 (0.00%) 1 (1.41%)
16 11 (5.50%) 10 (12.99%) 12 (16.90%)
17 107 (53.50%) 20 (25.97%) 30 (42.25%)
24 9 (4.50%) 0 (0.00%) 0 (0.00%)

See Table 1 for breach code key.

(a) Location of Code 8 First Breaches (Whip Use That Raises Arm above Jockey’s Shoulder Height)

The probability of a Code 8 first breach was associated with whether a start occurred at an
M, C or P location (χ2 = 39.0306, p ≤ 0.01). Post-hoc testing revealed starts at M locations were
significantly more likely to result in the recording of a Code 8 first breach than starts at a C track
location (χ2 = 38.5024, p ≤ 0.01).

(b) Location of Code 9 First Breaches (Whip Use When Horse Is Out of Contention)

This less common rule breach accounted for approximately 1 in 8 first breaches overall. There was
no association between Code 9 breaches and C, M, P locations (χ2 = 5.007, p = 0.0818).

(c) Location of Code 16 First Breaches (Forehand Whip Use in Consecutive Strides prior to
100 m Mark)

The probability of a Code 16 breach was associated with whether a start occurred at a C, M, or
P location (χ2 = 9.35, p ≤ 0.01). Post-hoc testing revealed starts at C locations were significantly less
likely to result in a Code 16 breach than starts at other locations (χ2 = 7.6338, p ≤ 0.01).

(d) Location of Code 17 First Breaches (Forehand Whip Use on More Than Five Occasions prior to
100 m Mark)

The probability of a Code 17 breach was associated with whether a start occurred at a C, M, or P
location (χ2 = 17.3068, p ≤ 0.01). Post hoc testing revealed starts at C locations were significantly more
likely to result in a Code 17 first breach than starts at an M location (χ2 = 15.8759, p ≤ 0.01).
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(ii) First Breaches by Rider Gender

Of 348 starts where a code was recorded as breached, 296 (85.06%) had male riders and 52 (14.94%)
had female riders. A Fisher’s exact test, examining whether the relative proportions of breach codes
(16, 17, 9, 8, or other) were independent of rider gender, was performed using r. The overall p value
was <0.0001. This suggests recorded breaches depend on whether the rider was male or female.
The observed frequencies of breaches of Code 16 (Forehand whip use in consecutive strides prior
to 100 m mark) and Code 8 (Whip use that raises arm above jockey’s shoulder height) are similar
to expected under independence. Comparing adjusted standardised residuals to the Z distribution,
female riders appeared slightly, but not significantly, overrepresented for codes with breaches other
than Code 8, Code 9 (Whip use when horse is out of contention), Code 16, and Code 17 (Forehand
whip use on more than 5 occasions prior to 100 m mark) (p = 0.095); significantly underrepresented for
Code 17 (p < 0.001); and significantly overrepresented for Code 9 (p < 0.001).

3.3.2. Second Breaches

Of 348 starts with first breaches, 37 (10.63%) had second breaches. The majority (21% or 56.76%)
were breaches of Code 16 (Forehand whip use in consecutive strides prior to 100 m mark), while
another 11 (29.73%) were breaches of Code 17 (Forehand whip use on more than five occasions prior to
100 m mark). The five remaining second breaches (13.51%) were breaches of Code 8 (Whip use that
raises arm above jockey’s shoulder height). This means 86.49% of second breaches occurred prior to
the 100 m mark.

(i) Location of Second Breaches

While second breaches occurred in fewer than 10% of first breaches at C and M locations,
at P locations this number was significantly higher at 22.54% (χ2 = 11.7733, p < 0.01). Using a
Fisher’s exact test, we found a significant association (p = 0.02294) between the C, M, P location
of the track and the breach code of a second breach. This association most likely relates to the apparent
underrepresentation of breaches of Code 17 (Forehand whip use on more than five occasions prior
to 100 m mark) and overrepresentation of breaches of Code 16 (Forehand whip use in consecutive
strides prior to 100 m mark) at C locations, especially when compared to P locations. Further details
are provided in Supplementary Materials Table S2.

(ii) Second Breaches by Rider Gender

Of 37 starts with second breaches, 34 (91.89%) were by male and three (8.11%) by female riders.
Once a first breach was recorded, we found no association between rider gender and a second breach
being recorded (χ2 = 0.9793; p = 0.3224). This suggests that once a first breach is recorded, the frequency
of a second breach is independent of gender.

3.3.3. Whip Rules Breached in First and Second Breaches

Code 17 (Forehand whip use on more than five occasions prior to 100 m mark) was the most
common whip rule breached in first breaches and Code 16 (Forehand whip use in consecutive strides
prior to 100 m mark) the most common second breach. Of 37 starts with two breaches recorded,
19 (51.35%) followed this pattern. The next most common pattern, seen in 10 horses (27.03%), was the
reverse of this. This means where two breaches were recorded in one start, over 75% (29 out of 37)
were breaches of these two whip rules and as such occurred prior to the 100 m mark. When first and
second breaches are considered together, breaches of Code 17 were the most common (44%), followed
by breaches of Code 8 (Whip use that raises arm above jockey’s shoulder height) (24%).

3.4. Breach Outcomes in 2013

Our examination of the Stewards Reports showed the format varied between racetracks. While
all contained the major findings, these were presented differently and in varying detail. For example,
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some Stewards Reports listed Conviction Recorded next to some whip rule breaches, even though a
recorded breach of any whip rule constitutes a Conviction Recorded [25].

The most common outcome for first and second breaches of a whip rule was a reprimand (48.28%
and 64.86%, respectively). Where a fine was the outcome, as in 104 cases (29.88%) of first breaches, the
most common value (mode) and the median value was $200. There was only one fine ($200) awarded
for a second breach (see Table 3).

Table 3. Outcomes of first and second breaches of whip rules.

Outcome First Breach (n) Second Breach (n)

$100 12 0
$200 61 1
$300 16 0
$400 8 0
$500 4 0
$600 1 0
$800 2 0

Not Known 8 0
Caution 56 2

No Outcome 1 0
Reprimand 170 25
Suspension 9 4

Conviction Recorded 0 5
Total 348 37

3.4.1. First Breach Outcomes

All Code 6 first breaches (Excessive/unnecessary/improper whip use) resulted in cautions (n = 6)
or reprimands (n = 4). Breaches of Code 17 (Forehand whip use on more than five occasions prior to
100 m mark), Code 8 (Whip use that raises arm above jockey’s shoulder height), Code 9 (Whip use
when horse is out of contention), and Code 16 (Forehand whip use in consecutive strides prior to 100 m
mark), were the most common first breaches (n = 321), and had variable outcomes. There were only
nine suspensions in total and these resulted from breaches of Codes 16 and 17. The median suspension
imposed was eight days (range 7–10). Further details are provided in Table 4.

Table 4. Outcomes of first breaches classified by whip rule breached.

First Breach Code C R 100 200 300 400 500 600 800 S NO NK

6 6 4 0 0 0 0 0 0 0 0 0 0
7 4 0 0 2 0 0 0 0 0 0 0 0
8 28 32 6 9 1 6 2 1 2 0 0 0
9 16 21 5 1 1 0 0 0 0 0 0 0
13 1 0 0 0 0 0 0 0 0 0 0 0
14 0 1 0 0 0 0 0 0 0 0 0 0
16 0 21 0 7 3 0 0 0 0 2 0 0
17 1 91 1 42 11 2 2 0 0 7 0 0
24 0 0 0 0 0 0 0 0 0 0 1 8

C—Caution; R—Reprimand; 100–800—$ Fine; S—Suspension; NO—No Outcome; NK—Not Known; Code
6—Excessive/unnecessary/improper whip use; Code 7—Whip use forward of horse’s shoulder/vicinity of
head; Code 8—Whip use that raises arm above jockey’s shoulder height; Code 9—Whip use when horse is
out of contention; Code 13—Whip use when horse is clearly winning; Code 14—Whip use when horse has no
reasonable prospect of improving/losing position; Code 16—Forehand whip use * in consecutive strides prior
to 100 m mark; Code 17—Forehand whip use * on more than 5 occasions prior to 100 m mark; Code 24—Whip
Rule breach not specified by Stewards; * Whip rules were amended 1 December 2015 to include backhand whip
strikes as well as existing forehand restrictions.

For first breaches, 104 fines were imposed resulting in a total of $25,600. Further details are
provided in Supplementary Materials Table S3. When second breaches are included (see Section 3.4.2
below) the total is $25,800.
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3.4.2. Second Breach Outcomes

Second breaches (n = 37) were recorded for breaches of Code 16 (Forehand whip use in consecutive
strides prior to 100 m mark) (n = 21), Code 17 (Forehand whip use on more than five occasions prior to
100 m mark) (n = 11), and Code 8 (Whip use that raises arm above jockey’s shoulder height) (n = 5).
The four suspensions imposed were for Code 16 and 17 breaches. The median suspension imposed was
7.5 days (range 5–14). The only fine imposed for a second breach was $200 (1× Code 17). No cautions
were issued for Code 16 or 17 second breaches (this is similar to first breaches in which there was
only one caution issued for these breaches). Further details are provided in Supplementary Materials
Table S4.

3.5. Prize Money in 2013

3.5.1. Prize Money Won by Horses with Breaches

Using the Kruskal-Wallis test, we found horses whose riders had Code 9 breaches (Whip use
when horse is out of contention) won significantly less money than horses whose riders breached other
codes in races at C, M, and P locations (p < 0.0001; p = 0.0086; p = 0.0002, respectively).

The total prize money won by horses in starts where a first breach resulted in a fine was $1,108,425,
and for the single start where a second breach had a fine imposed ($200), the total prize money won was
$17,500, making the total prize money won by horses in starts resulting in fines $1,125,925. The median
prize money won where there was one breach reported was $1000 (range $0–$105,000); for two breaches
it was $2100 (range $0–$400,000), and for all starts with breaches it was $1325 (range $0–$400,000).

Overall, fines represented about 2.29% of the total prize money won by these horses. The median
percentage of a fine compared to the prize money won in an individual case was 13.9%. The number
ranges very widely from 0.19% (for a horse that won $105,000 and the rider received a $200 fine) to
eight cases in which the fine exceeded the prize money won.

3.5.2. Total Prize Money on Offer

(i) Total Prize Money on Offer in Races with Breaches

Breaches occurred in 332 races in which the total prize money on offer was $12,636,450 ($2,860,200
was from 194 C races (mean = $14,743.30 per race); $2,014,500 was from 65 P races (mean = $30,992.31
per race), and $7,761,750 was from 73 M races (mean = $106,325.34 per race)). Overall, fines represented
about 0.20% of the total prize money on offer in races with breaches.

The median total prize money on offer in races in which there was one whip rule breach was
$15,000 (range $2500–$250,000), for two breaches it was $22,000 (range $6000–$2,250,000), and for all
starts with breaches it was $15,000 (range $2500–$2,250,000).

(ii) Total Prize Money on Offer in Races with Breaches by Location

There was no significant (Kruskal-Wallis χ2 = 10.3853) association between total prize money
on offer for races and the frequency of code breaches at M (p = 0.0344), C (p = 0.5327) or P locations
(p = 0.1771). Further details are provided in Supplementary Materials Table S5.

3.6. Race Length and Breaches in 2013

Breaches occurred in races ranging from 900 to 2400 m (median 1400 m). Using ANOVA with
post-hoc Tukey tests, we found the length of races where there were breaches of Code 8 (Whip use that
raises arm above jockey’s shoulder height) or Code 9 (Whip use when horse is out of contention) was
significantly lower (p < 0.01; p = 0.01, respectively) than the length of races where there were Code 17
breaches (Forehand whip use on more than five occasions prior to 100 m mark) at M tracks (but not at
C or P tracks). Further details are provided in Supplementary Materials Table S6.
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Length of Races with Breaches by Type of Race and Whip Rule Breached

Table 5 treats first (n = 348) and second breaches (n = 37) equally (Total 385), and shows 56.88% of
all breaches occurred in sprint races. It also shows that overall Code 17 breaches were the most common.

Table 5. Length of races with breaches by type of race and whip rule breached.

Breach Code Sprint ≤1400 m (n) Mile 1406–1750 m (n) Middle 1800–2400 m (n) Total (n)

8 55 24 13 92 (23. 90%)
9 29 11 4 44 (11.43%)
16 33 10 11 54 (14.03%)
17 84 42 42 168 (43.64%)

Other 18 6 3 27 (7.01%)
Total 219 (56.88%) 93 (24.16%) 73 (18.96%) 385

First and second breaches are included for a total number of 385 (348 first breaches + 37 second breaches); Code
8—Whip use that raises arm above jockey’s shoulder height; Code 9—Whip use when horse is out of contention;
Code 16—Forehand whip use * in consecutive strides prior to 100 m mark; Code 17—Forehand whip use *
on more than 5 occasions prior to 100 m mark; Other—see Table 1 for other breach codes; * Whip rules were
amended 1 December 2015 to include backhand whip strikes as well as existing forehand restrictions.

3.7. Riders with Breaches in 2013

3.7.1. Frequency of Riders with Breaches

One hundred and thirty nine riders were responsible for the 348 starts with breaches, and of
these, 51.08% were repeat offenders (riders who had more than one whip rule breach recorded in
2013, including those with second breaches in a start). Further details are provided in Supplementary
Materials Table S7.

(i) Riders with the Highest Number of Breaches

Of the 15 riders with the highest numbers of breaches, only one was an apprentice and one was
female. Further details are provided in Supplementary Materials Table S8.

(ii) Riders Breaching Whip Rules in Two Races at the Same Race Meeting

There were 13 race meetings (3 M, 4 P, 6 C) where the same riders had breaches in two races, with
one rider having breaches in two races at two different race meetings. There were no instances of a
rider breaching in more than two races at the same race meeting. Four of the riders were apprentices
(two males, two females). Seven of these 13 riders were jockeys with the highest numbers of breaches
overall and were male. Further details are provided in Supplementary Materials Table S9.

3.7.2. Fines and Prize Money of Riders with Breaches

The $ value of fines imposed on riders for whip rule breaches as a percentage of the prize money
won by the horse and as a percentage of the rider’s 4.95% share of the prize money, varied widely
(see Table 6).

Table 6. Fines imposed and prize money won by riders (n = 5) with the most breaches in 2013.

Rider
Code

Number
of Starts

with
Breaches

Number of Starts
with Breaches

When Fine Was
Imposed

Whip
Rule

Fines $

Prize
Money
Won by
Horse $

4.95% Rider’s
Share of Prize
Money Won $

Fine as %
Prize

Money
Won

Fine as % Rider’s
4.95% Share of

Prize Money Won

A 13 13 4300 238,335 11,797.58 1.80 36.45
B 12 8 2100 66,230 3278.39 3.17 64.06
C 12 4 1000 178,425 8832.00 0.56 11.3
D 10 2 600 2975 147.26 20.17 407.44
E 9 7 1700 9580 474.21 17.7 358.49

Rider code—each letter represents the name of a different rider and is the same as designated in Supplementary
Materials Tables S8 and S9.
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3.7.3. Whip Rule Breaches by Apprentices and Jockeys

We were unable to consider the overall percentage of riders in 2013 that were apprentices as
opposed to jockeys. However, we did investigate whether, among riders with breaches, apprentices
were associated with different breach codes than jockeys. A χ2 analysis of rider status and breaches
of Code 16 (Forehand whip use in consecutive strides prior to 100 m mark); Code 17 (Forehand
whip use on more than five occasions prior to 100 m mark); Code 8 (Whip use that raises arm above
jockey’s shoulder height); and Code 9 (Whip use when horse is out of contention), plus a pool of
the remaining breach codes, suggested that, among riders with breaches, the whip rule breached
depends on jockey status (χ2 = 29.4424, p < 0.0001). Comparing adjusted standardised residuals
to the Z distribution, apprentices appear slightly, but not significantly, underrepresented among
breaches of Code 8 (p = 0.09653) and Code 17 (p = 0.0452, which is insufficient after correction for
family error rate), and significantly overrepresented among breaches of Code 9 (<0.0001). As there
were different breach code patterns depending on C, M, or P location, and because there might be
differences in the percentage of jockeys versus apprentices at these locations, we treated this as a
potential confounding factor and conducted separate post-hoc Fisher’s exact tests for independence of
breach code and rider status on breaches at C (p = 0.0003), P (p = 0.0008), and M (p = 0.4705) locations
separately. The apparent overrepresentation of apprentices among Code 9 breaches remained evident
at C and P locations in the post-hoc testing.

3.8. Race Finishing Positions and Percentage of Whip Rule Breaches in 2013

Figure 1 shows the highest percentage of whip rule breaches occurred in horses that ran second,
closely followed by horses that ran first. Horses in first place had riders with the highest number of
first breaches, but when second breaches were included, second place finishing horses had the highest
number of breaches, although the difference between first and second horses was not significant in this
sample. The next highest percentage was in horses that ran third. Overall, horses finishing first, second,
or third had significantly more breaches than horses finishing in other positions (Chi-squared = 69.4457,
p-value < 0.0001, if we assume a single first, second, and third finisher in each race of the sample).
The next highest percentage was seen in horses that ran last.

Animals 2017, 7, 4  11 of 25 

 

Figure 1. Race finishing positions and percentage of whip rule breaches. 

3.9. Breeder Owner Bonus Scheme (BOBS) in 2013 

As explained in Materials and Methods, these analyses exclude ACT data. 

3.9.1. Frequency of BOBS and Non-BOBS Races by Location 

Non-BOBS races were more likely to be held at M locations (over 7 out of 10 Non-BOBS races 

occurred at M tracks, despite about 15.5% of races being held at these tracks). Further details are 

provided in Supplementary Materials Table S10. A chi‐square test for independence of BOBS/Non-

BOBS races and location gives a chi-square statistic of 527.1027 and a p value well <0.01. 

3.9.2. Frequency of Whip Rule Breaches in BOBS Races 

At C locations, 187 (97.91%) of the 191 starts resulting in a breach or breaches were in BOBS 

races, which comprised over 99% of races. At M tracks, 62 (80.52%) of 77 starts resulting in a breach 

or breaches occurred in BOBS races, which comprised 82% of races. At P tracks, 67 (94.37%) of 71 

starts resulting in a breach or breaches occurred in BOBS races, which comprised 97.39% of races. 

These data do not suggest BOBS races are more likely to result in breaches. Further details are 

provided in Supplementary Materials (see Tables S10 and S11, and Section S3.9.2.).  

3.9.3. Percentage of Breaches in BOBS Horses 

Of 54,380 starts in NSW, approximately two of every nine horses with a breach or breaches were 

BOBS horses. Our data do not suggest breaches are more likely in BOBS horses in BOBS races than in 

other horses. For further details see Supplementary Materials Table S12. 

3.9.4. Whip Rule First Breaches in BOBS and Non-BOBS Races 

Prima facie, there is not a large difference between the frequency of whip rule breaches for BOBS 

and Non-BOBS horses in BOBS races, compared with horses in Non-BOBS Races. Further details are 

provided in Supplementary Materials (see Table S13, and Section S3.9.4. (i) and (ii)).  

3.10. Fines and Suspensions—2013 Compared to 2016 

We compared the number and $ value of fines and the number and length (days) of suspensions 

imposed in the first four months of 2016 with those in the similar period of 2013 in NSW/ACT. We 

0

5

10

15

20

25

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

La
st%

 o
f 

b
re

ac
h

e
s

Race finishing position
Figure 1. Race finishing positions and percentage of whip rule breaches.

When we examined breach types in horses that ran last, we found 26 (65.00%) of the total 40
(39 first breaches and one second breach) were Code 9 breaches.
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3.9. Breeder Owner Bonus Scheme (BOBS) in 2013

As explained in Materials and Methods, these analyses exclude ACT data.

3.9.1. Frequency of BOBS and Non-BOBS Races by Location

Non-BOBS races were more likely to be held at M locations (over 7 out of 10 Non-BOBS
races occurred at M tracks, despite about 15.5% of races being held at these tracks). Further
details are provided in Supplementary Materials Table S10. A chi-square test for independence
of BOBS/Non-BOBS races and location gives a chi-square statistic of 527.1027 and a p value well <0.01.

3.9.2. Frequency of Whip Rule Breaches in BOBS Races

At C locations, 187 (97.91%) of the 191 starts resulting in a breach or breaches were in BOBS races,
which comprised over 99% of races. At M tracks, 62 (80.52%) of 77 starts resulting in a breach or
breaches occurred in BOBS races, which comprised 82% of races. At P tracks, 67 (94.37%) of 71 starts
resulting in a breach or breaches occurred in BOBS races, which comprised 97.39% of races. These
data do not suggest BOBS races are more likely to result in breaches. Further details are provided in
Supplementary Materials (see Tables S10 and S11, and Section S3.9.2.).

3.9.3. Percentage of Breaches in BOBS Horses

Of 54,380 starts in NSW, approximately two of every nine horses with a breach or breaches were
BOBS horses. Our data do not suggest breaches are more likely in BOBS horses in BOBS races than in
other horses. For further details see Supplementary Materials Table S12.

3.9.4. Whip Rule First Breaches in BOBS and Non-BOBS Races

Prima facie, there is not a large difference between the frequency of whip rule breaches for BOBS
and Non-BOBS horses in BOBS races, compared with horses in Non-BOBS Races. Further details are
provided in Supplementary Materials (see Table S13, and Section S3.9.4. (i) and (ii)).

3.10. Fines and Suspensions—2013 Compared to 2016

We compared the number and $ value of fines and the number and length (days) of suspensions
imposed in the first four months of 2016 with those in the similar period of 2013 in NSW/ACT.
We found there were 15 suspensions (range 4–21 days) and 115 fines (Total $42,650) in the designated
2016 period compared to five suspensions (range 7–10 days) and 36 fines (Total $9400) in the equivalent
2013 period [20].

4. Discussion

We identified a need for a peer-reviewed study that characterised whip rule breaches in horse
racing from a welfare and regulatory perspective. To achieve this, we used Stewards Reports [20]
and Race Diaries [21] from 2013 (and 2016) in a major Australian racing jurisdiction (NSW/ACT).
Given the extensive data generated and the number of significant findings, we discuss these under the
headings below.

Firstly, however, we provide evidence regarding the nociceptive potential of whip use. Whipping
racehorses and its regulation would be irrelevant as animal welfare concerns, if whipping was not
potentially painful. McGreevy et al. (2012) reported that 83% of whips strikes viewed in slow motion
made a visible indentation [4]. After investigating the mechanical nociceptive thresholds on the
dorsal metatarsus in horses, Taylor et al. (2016) stated that “When a noxious mechanical stimulus is
applied, pressure distorts the nociceptive nerve endings, activating the nociceptive pathway to the
spinal cord” [14]. It was clear these authors were referring to nociception in the horse in general when
they explained that the mechanical threshold (MT) is affected by “Numerous additional factors . . .
including the operator, the environment, the anatomical site, the rate of stimulus application and the
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characteristics of the tissue”. The dorsal aspect of the cannon bone is favoured when measuring MTs
as there are minimal anatomical variations between horses, not least because there is very little soft
tissue between the skin and periosteum [26].

We argue, therefore, that while the MT for nociception would be expected to vary according to
anatomic location, no external part of a normal horse would be insensate. Indeed, the whip is used
exactly because the horse feels it. Nociceptive threshold testing in animals is still most commonly
used to assess the effects of analgesic drugs in a research setting [14] and studies of potential tissue
injury and pain from whipping are scant. Besides the study by McGreevy et al. [4], there appears to be
only one article, a conference proceeding from Australia in 1996, which investigated “the potential
of whips to injure horses”. This found that “Two factors determine the biophysics of impacts to
the body: (1) displacement—when skin and internal structures are stretched/crushed; (2) rate of
displacement—reflecting the mechanical “strain-rate sensitive” properties of tissues as pressure waves
form during fast impacts” [27].

While the report said “An unequivocal statement on the biomechanics of injury by whips in
general is not possible because of the many physiological and physical factors determining tissue
damage”, it followed this with “It is, however, possible to develop general principles about a whip’s
potential to injure which can be used in a more objective assessment of abuse, thereby allowing the
Rules of Racing to be modified to exclude whips with a greater potential to injure” (our emphasis). It is
disappointing that the authors’ suggestion that “Non-invasive techniques, including thermography
and ultrasound . . . could be useful . . . to assess whip damage potential and to quantify whip injury
after suspected whip abuse” has not, to our knowledge, yet been undertaken.

Notwithstanding this knowledge gap, Taylor et al. (2016) said that while “In animals . . . the
precise sensation experienced is unknown . . . it is assumed that if a stimulus that produces pain when
applied to humans elicits an appropriate response in an animal, this stimulus represents the threshold
for pain (Le Bars et al. 2001)” [14]. A 2004 review of the known physiological properties of specialised
mechanoreceptors in humans and experimental animals stated “Pain is very often but not always
associated with a mechanical stimulus. The mechanical stimulus that causes pain might be an intense
one such as pinching of the skin, traumatic injury, or under neuropathic conditions brush or light
pressure” [13].

Further, in Australia there is a legal obligation under jurisdictional animal welfare acts to comply
with the Australian code for the care and use of animals for scientific purposes 8th edition 2013
(the Code) [28] when research using animals, including horses, is conducted. Section 1.10 states
“Animals have a capacity to experience pain and distress, even though they may perceive and respond
to circumstances differently from humans. Pain and distress may be difficult to evaluate in animals.
Unless there is evidence to the contrary, it must be assumed that procedures and conditions that would
cause pain and distress in humans cause pain and distress in animals. Decisions regarding the possible
impact of procedures or conditions on an animal’s wellbeing must be made in consideration of an
animal’s capacity to experience pain and distress”. Accordingly, we argue that whip use that indents a
horse’s skin [4] must be assumed to be painful, unless there is evidence to the contrary, which there
is not, and that restrictions on whipping can generally be seen as a step toward the more humane
treatment of horses in racing.

4.1. Frequency and Location of Whip Rule Breaches

We found whip rule breaches were recorded by Stewards in NSW/ACT in 2013 in 1% of starts; 6%
of races; 31% of race meetings, and at 53% of racetracks. Only a small number of starts with breaches
had second breaches in the same race (11%), and over 90% of horses were the only horses in their races
with a breach or breaches.

In a study by McGreevy et al. [4] using side-on high speed footage (2000 frames per sec) of 15 race
finishes at 2 P NSW race meetings in 2011, 28 whip rule breaches in 9 horses were identified that were
not recorded by Stewards. Using the Race Diary [21] to obtain the number of starts in these races, we
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calculated 6% of these starts had at least one whip rule breach. For the same starts, Stewards recorded
a breach frequency of 1% that corresponded to one whip rule breach in a horse that ran tenth and
hence was not included in the McGreevy study. Given this study used footage obtained from only one
side of the track, and at race finishes, it provides strong evidence that the Stewards under-reported
whip rule breaches in the 15 races studied in 2011. As the same surveillance techniques were also used
by Stewards in 2013, it is possible that the 1% frequency of whip rule breaches recorded by Stewards
for that year, may also underestimate the actual number of whip rule breaches. Of course, it is possible
that the breach frequency observed in the small number of races looked at by McGreevy et al. was an
anomaly, but it may also indicate the need for faster footage than that currently examined by Stewards
(25 frames per sec) [4], which views races head-on. It may also be possible that Stewards focus on the
worst offending rider in a race, perhaps because of time pressures, and as such may overlook other
riders who are also breaching whip rules. Current surveillance methods should be investigated to
ensure these are not failing to detect breaches.

The UK Review found a breach percentage of 0.74 for flat turf racing between 2004 and 2011,
which appears slightly higher than the raw 2013 NSW/ACT percentage. However, it needs to be
considered that the UK whip rules set a maximum of 15 whip strokes per race [12] (p. 14), whereas
that was not the case in 2013 in Australia, nor is it the case now where “In the final 100 m of a race . . .
a rider may use his whip at his discretion” (AR. 137A. (5)(b)).

Following this Review, whip use was further restricted in the UK and is currently capped at
7 strikes per flat race, but penalties are imposed at the discretion of the Stewards [29], as also occurs in
Australia. In 2015, the number of UK whip offences, expressed as a percentage of total rides, was 0.61%
compared with 1.12% in 2010 [29]. As Racing Australia (RA) does not publish these data, it is not
currently possible to say whether the number of whip breaches in NSW/ACT is increasing, decreasing,
or static. This shortcoming should be addressed by an industry commitment to reporting, or by
mandatory reporting, as part of incremental improvement in racehorse welfare and racing integrity.

Our study found starts at C locations were significantly less likely to result in a breach being
recorded than starts at P and M locations, and starts at M locations were significantly more likely
to result in a breach being recorded than starts at C and P locations. We were advised there was
no difference between the level of surveillance used by Stewards to detect whip breaches at these
locations [30] and that Stewards are not attached to individual tracks. Instead, a Stewards panel based
in the metropolitan area services M and P race meetings and, in regional centres, Stewards are based
in five locations [31]. It is possible, therefore, that reported differences in breach frequencies at C, M
and P locations may reflect true differences in the numbers of breaches occurring, or they may reflect
behavioural differences in reporting among individual Stewards or between the two pools of Stewards.
Further studies are needed to confirm this.

We thought total prize money on offer might incentivise whipping, but our results did not
demonstrate this. As Racing NSW describes the BOBS as “the most popular racing incentive scheme
in Australia” [32] (p. 30), we also investigated whether it might incentivise whip breaches, but again
this was not the case. However, it is possible that the desire to win might have been an incentive, as
we demonstrated riders of horses finishing first, second, or third had significantly more whip rule
breaches recorded against them than riders of horses finishing in other positions. While our findings
support those of Evans and McGreevy that “whippings were associated with superior performance
and that there was an association between final placing and the number of whip strikes in the final
200 m section” [3], it should be remembered that in that study, only whip-rule-compliant whip use
was included and race footage was not examined by the authors. In this instance, we would want to
exclude the possibility that Stewards may tend to focus on the horses running first, second or third,
and, as such, possibly miss whip rule breaches by riders of other horses.
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4.2. Types and Location of Whip Rule Breaches

Our findings also characterise the types and locations of whip rule breaches recorded by Stewards
in NSW/ACT in 2013. We now know that the whip rules most commonly recorded as first breaches
were forehand whip use on more than five occasions prior to the 100 m mark (Code 17), and using an
action that raises the jockey’s arm above shoulder height (Code 8), which accounted for over 45% and
25% of first breaches, respectively. The finding that 70% of first breaches consisted of breaches of only
two whip rules deserves further attention, as does the finding that 55% of first breaches consisted of
breaches of Code 16 (Forehand whip use in consecutive strides prior to the 100 m mark) and Code 17,
which also applies before the 100 m mark.

Possible reasons for these findings include that these breaches may be more easily detected
than some others, as Stewards view the race footage head-on [4]; Stewards prioritise these breaches
(this does not appear to be the case from the Racing NSW Rider Penalty Guidelines for Whip Rule
Breaches (see Appendix A) [33] that were used in 2013, but discretionary biases might occur in practice),
or simply these breaches are what might be expected if whip strike frequency and force are perceived
to be needed for a horse to win: that is, there is an increased number of whip strikes, and an increased
number of more potentially powerful whip strikes with the whip wielded above the jockey’s shoulder.
However, McGreevy et al. [4] stated “It is not clear how much, if any, amplification in force that
whipping from this height creates. From the perspective of force and therefore pain, the recoil of the
whip may be more important than the height from which it descends during its trajectory”. Given we
found over a quarter of all first breaches involved whip use when the jockey’s arm is raised above his
shoulder height, this question regarding the force of these whip strikes requires clarification.

Importantly, an increase in the number of whip strikes prior to the 100 m mark does not tell
us about the actual number of whip strikes used in the final 100 m (except it seems unlikely riders
would decrease whip use in this crucial race segment). This contention is supported by Evans and
McGreevy [3] who found 98% of horses were whipped in the final 200 m of five sprint races at an
M location in NSW, when they were slowing. Evans and McGreevy concluded their data “make
whipping tired horses in the name of sport very difficult to justify”. Our data also show whip breaches
occurring when horses are likely to be fatigued.

While Whip Rule AR 137A. (3) (Code 6) prohibits excessive, unnecessary, or improper whip use
throughout the race, only 3% of first breaches fell into this category. This might suggest such whip
breaches do not occur frequently in the critical last 100 m of the race, but this is unlikely given even a
cursory examination of race finish footage in the media. One of Australia’s leading sports journalists,
Patrick Smith, wrote: “as the rules are now, jockeys will whack their horses non-stop down the straight
from the 100 m post . . . ” [17]. The low number of breaches recorded for this whip rule might also
reflect problems in detection (as suggested by McGreevy et al. [4]), or simply the Stewards’ discretion.

It is also unclear what constitutes excessive, unnecessary, or improper whip use (AR 137A. (3))
(Code 6), given AR 137A. (4) prohibits whip use (a) forward of horse’s shoulder/vicinity of head
(Code 7); (b) that raises arm above jockey’s shoulder height (Code 8); (c) when horse is out of contention
(Code 9); (d) when horse is showing no response (Code 10); (e) after passing winning post (Code 11);
(f) causing injury to the horse (Code 12); (g) when horse is clearly winning (Code 13); (h) when horse
has no reasonable prospect of improving/losing position (Code 14); and (i) in such manner that the
seam of the flap is the point of contact with horse, unless rider satisfies Stewards this was neither
deliberate nor reckless (Code 15).

Considering that, in 2013, AR 137A. (5)(a) prohibited (i) forehand whip use in consecutive strides
prior to the 100 m mark (Code 16) and (ii) forehand whip use on more than five occasions prior to the
100 m mark (Code 17), it appears by default that Code 6 breaches involving whip use in consecutive
strides and excessive numbers of whip strikes applied only to the final 100 m of the race. The very low
frequency of Code 6 breaches (excessive, unnecessary, or improper whip use) recorded in 2013 provides
an impetus to investigate at what stages of races these breaches are reported in, what constitutes these
breaches, and in general what percentage of all breaches occur and are recorded in the final 100 m.
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Additionally, Code 6 breaches raise the important issue of what Stewards consider to constitute
“unnecessary” whipping. This notion logically relies on the concept of “necessary” whipping and
there remains a paucity of peer-reviewed evidence to support this, either for safety, or to improve
performance [8]. Further, there is a legal argument to consider in relation to what constitutes
“unnecessary” under the NSW Prevention of Cruelty to Animals Act 1979 (POCTA) [34]. Section 5
prohibits cruelty to animals, including racehorses, and Section 4(2) explains “ . . . a reference to an act
of cruelty committed upon an animal includes a reference to any act or omission as a consequence of
which the animal is unreasonably, unnecessarily or unjustifiably:

(a) beaten, kicked, killed, wounded, pinioned, mutilated, maimed, abused, tormented, tortured,
terrified or infuriated,

(b) over-loaded, over-worked, over-driven, over-ridden or over-used . . .

or
(d) inflicted with pain”, where “pain” includes suffering and distress (Section 4(1)).

It appears critical this question of whether whipping racehorses could constitute cruelty under the
POCTA is considered. Jones et al. [8] discuss “necessary” in relation to animal welfare legislation by
using the leading case on this question—Ford v. Wiley, an English High Court decision from 1889 that
developed a test to determine when suffering caused to an animal could be deemed to be unnecessary
in a particular set of circumstances. It would appear overdue that this be applied to whip use in
horse racing in Australia, and particularly in relation to the regulatory outcomes for Code 6 breaches
(excessive, unnecessary, or improper whip use).

We also found significant differences between the likelihood of certain whip rule breaches being
recorded at the three race locations. Starts at M locations were significantly more likely to result in
Code 8 first breaches (Using an action that raises the jockey’s arm above shoulder height) than starts
at C locations, and starts at C locations were significantly less likely to result in Code 16 breaches
(Forehand whip use in consecutive strides prior to the 100 m mark) than starts at other locations,
and significantly more likely to result in Code 17 first breaches (Forehand whip use on more than
five occasions prior to the 100 m mark) than starts at M locations.

As discussed in relation to the significant differences we found in the frequency of whip breaches
recorded between locations, the significant differences in the types of breaches being recorded at the
different locations may reflect true differences in the types of breaches occurring, or perhaps differences
in detection and recording amongst individual Stewards or between the two pools of Stewards. Further
studies should investigate this.

We found no differences between locations for the recording of Code 9 breaches (Horse whipped
when out of contention), which comprised 13% of first breaches. This may reflect our earlier discussion
that the desire to win, or possibly not to come last, may lead riders into this whip use, and that these
incentives apply at all locations. It is also possible Stewards may be more likely to record a Code 9
breach for a horse that runs last at any location, as it may be more obvious the horse was out of
contention than for other non-winning/non-place getter horses. It is worth noting that being out of
contention is an holistic evaluation that many observers could arrive at, despite the difficulties in
providing a quantitative approach to this rule.

When we examined the types of breaches recorded in horses that ran last, we found most were
Code 9, and conversely most Code 9 breaches were recorded in horses that came last. Not surprisingly,
horses with these breaches recorded won significantly less money than horses with other breaches in
races at all locations.

McGreevy et al. [9] provided insights into Code 9 breaches when they noted in relation to UK and
Australian horseracing “ . . . no definition of being “out of contention” is offered by either set of rules
and therefore is open to considerable interpretation”. Evans and McGreevy [3] further highlighted
the conundrum facing a jockey to both “ride his horse out (i.e., ensures the horse gave of its best) to
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the end . . . ” in accordance with AR 137. (b). It appears that in 2013 these issues had not yet been
sufficiently clarified, and this remains the case currently.

In interpreting our data on second breaches, it must be remembered that while the level of
surveillance may be the same at all locations, Stewards may use their discretion to order first and
second breaches differently at the three locations, or there may be no difference in the importance
of what breach is recorded first. Notwithstanding this, we are able to say that where two breaches
were recorded in one start, over 75% involved the same two whip rules (Codes 16 and 17) and
hence occurred prior to the 100 m mark. Attempts to clarify what determined the order of two
breaches recorded in a start and whether this affected what penalties were imposed, were answered
simply as “both penalised” [30]. This highlights the need for a transparent prosecution policy or
penalty guidelines in Australia, as now provided in the UK by the British Horseracing Authority
(BHA) [35]. Likewise, our examination of Stewards Reports showed a need for greater consistency in
how information is recorded between racetracks.

Several whip rules had no breaches recorded. In some cases this may reflect a lack of clarity of
the rules, or difficulties in detection, rather than indicating a 100% compliance rate (though that is
probably the case with AR 137A. (1) and (2), which pertain to the correct, padded whip being used).

For example, in the same study that revealed indentations in the skin of horses in over 80% of
whip strikes in 15 race finishes at two P NSW race meetings in 2011, McGreevy et al. [4] raised concerns
“the seam rule” (Code 15) “is virtually impossible to police, even using significantly more detailed
footage than is usually reviewed by racing Stewards, and its inclusion is therefore futile”. The authors
noted “the number of times breaches of the seam contact rule have ever been prosecuted since the
current rules were established is negligible”. Our finding that there were no breaches of this whip
rule recorded by Stewards in 2013 supports McGreevy et al.’s contention, and further questions the
adequacy of monitoring of this rule by Stewards, and the validity of the rule itself.

Similarly, it appears likely that current methodology employed by Stewards is not sufficiently
sensitive to detect tissue injury caused to horses from whipping, except in extreme cases where a weal
(or welt) is visible to the naked eye. This may explain why there were no recorded breaches of the
“injury” whip rule (Code 12) in 2013, despite evidence that whip use in racing frequently indents the
skin of horses and as such may injure it [4,13,14,26,27].

Currently, horses that have raced are examined by industry veterinarians before they are removed
from the racecourse. We argue this may fail to expose inflammatory processes and, hence, ensure whip
rules prohibiting injury to the horse are complied with. Where feasible, the examination of horses
the day after racing with advanced tools, such as thermography, would help clarify the extent of
whip-related injuries.

In their 2012 study, McGreevy et al. also showed that the unpadded section of the whip made
contact with the skin of the horse in 64% of impacts, and challenged the notion padded whips
(as prescribed in AR 137A. (1) and (2)) prevent injury to the horse. The reason proponed was the
padding is held onto the shaft of the whip with unpadded binding that strikes the horse whenever the
padded section does [4].

Our study considered whip use that was recorded by Stewards as breaching the whip rules and,
hence, in all likelihood analysed only a small proportion of whip strikes overall. This can be easily
appreciated when you consider AR 137A. (5)(b) allows the rider to use “his whip at his discretion”
in the final 100 m of every race, where the rules restricting the number of strikes and whip use in
consecutive strides do not apply. The Stewards reports show therefore that the minimum number of
horses whipped in NSW/ACT in 2013 was 384 (including 37 horses in which second breaches were
recorded). In light of McGreevy’s findings [4], our contention is that these horses would also have
been struck with the unpadded part of the whip in many of these impacts. Indeed, we argue that this
would also have been the case in many of the whip strikes that did not breach the whip rules and
hence were not the focus of our study.
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Likewise, another of McGreevy et al.’s findings [4] was that the horse’s flank (abdomen) is
“twice as likely to be struck with the entirety of the whip than is the hindleg”. There is no evidence to
suggest this unintended whip action was not still occurring in 2013. As McGreevy et al. highlighted,
although this area of the horse is regarded as being “particularly sensitive to tactile stimulation”,
and UK whip rules restrict whip use to the quarters of the horse, no similar safeguard is provided
in Australia. This is surprising given Australia is one of 49 countries that signed the International
Agreement on Breeding, Racing and Wagering [36], which prohibits the use of the whip on the flank.
It is unclear why flank strikes are not reported under Whip Rule AR 137A. (3) (Code 6), which prohibits
improper whip use. It may be bilateral race footage is needed before any assurance about proper whip
use can be provided.

Similarly, the International Agreement’s prohibition on the use of the whip with excessive force
cannot be effectively policed in the absence of whips that detect force. One such electronic whip, which
counts whip strikes and their force, is currently being advertised [37]. While this type of device might
work to limit the force of whip impacts, it would be unlikely to prevent possible injury resulting from
repeated strikes to the same area, or take into account differences in pain thresholds and susceptibilities
to injury in individual horses.

Further, as the Stewards did not record any breaches in 2013 involving whip use when the horse
was showing no response (Code 10), this implies firstly that the Stewards are able to detect such
responses, even when horses are slowing; and secondly, that all whipped horses responded to the
Stewards’ satisfaction. The training and evidence-base required to produce and assess this skill should
be critically examined.

These problems in the detection and enforcement of whip rule breaches raise important issues
about Australian whip rules. The need for laws (or rules) to be clear is the first Rule of Law Principle
identified by the Law Council of Australia [38] (p. 1). This is not only so those who are regulated
understand what they cannot do, but also to prevent arbitrary enforcement and erosion of respect for
the law. Sophocles warned “What you cannot enforce, do not command”, and this is relevant to the
integrity issues facing racing today. Given the industry is currently permitted to self-regulate, it is even
more important that the AR are clear, enforceable, and enforced fairly and consistently. If breaches of
rules are hard to quantify, then the rules need to be reworded to allow detection without quantification
so that a binary (yes/no) outcome can be recorded.

4.3. Race Length, Location and Whip Rule Breached

We found the length of races at M locations varied significantly with some whip rule breaches.
It may be at these tracks, riders wield the whip above the shoulder more (Code 8) and also whip when
out of contention (Code 9) more in shorter races, while in longer races there is more opportunity to
use additional whip strokes (hence, more Code 17 breaches). So, in shorter races we might be seeing
“Fast and Furious” whip use, in which the rider uses whip strokes that arguably have greater force,
while also having less time to decide if the horse is out of contention or, indeed, responding.

When we examined race length according to race type, and considered first and second breaches
equally, we found most breaches were recorded in sprint races (which may support the “Fast and
Furious” hypothesis), with less than half as many breaches recorded in mile and middle distance
races. Not surprisingly, Code 16 and 17 breaches accounted for the majority of breaches recorded in
all race types, and again reflects the strong recording of these whip breaches that occur prior to the
100 m mark.

4.4. Rider Gender, Type and Whip Breaches

It was outside the scope of this study to collate the raw data for the total number of jockeys and
apprentices, and total number of male versus female riders, in all starts in 2013. Hence, we are unable
to say which gender/type of rider is more likely to have whip rule breaches recorded. However, we
noticed a different pattern of breaches between these groups.
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Nearly six times as many male riders had starts with breaches recorded compared to female
riders. However, as only the gender of riders with breaches recorded was known, the pertinence of
this difference is unclear. Certainly, once one breach was recorded, there was no association between
gender and the recording of a second breach. However, we did find that of riders with breaches
recorded, female riders were significantly underrepresented for Code 17 breaches (Forehand whip use
on more than five occasions prior to 100 m mark), and overrepresented for Code 9 breaches (Whip use
when the horse is out of contention). These are interesting findings regarding possible gender effects,
but again require further investigation.

Aligning with a previous study of Australian jockeys and apprentices [39], our results also
showed that the type of whip rule recorded as breached depended on jockey status. Among riders with
breaches, apprentices were significantly more likely than jockeys to have breaches of Code 9 (Whip use
when the horse is out of contention) recorded at C and P locations. Given we also found no differences
between locations for Code 9 breaches recorded overall, it is possible that, at M locations, jockeys may
also be breaching this whip rule at the same frequency as apprentices. This may reflect a greater desire
by all riders at the high profile M races to win, or not to run last, or again reflect differences relating to
individual Stewards or between the two pools of Stewards.

While we acknowledge that only 1% of starts had whip rule breaches recorded in NSW/ACT in
2013, it is still concerning that just over 50% of riders responsible for breaches were repeat offenders
(that is, they had more than one whip rule breach recorded in 2013, including second breaches in
a start). Nearly twice as many male riders than female riders were in this category. Of these, there
were nearly twice as many jockeys (of which just over half were repeat offenders) than apprentices
(of which just under half were repeat offenders). The number of repeat offenders in all categories is
troubling, especially apprentices as they are still in training and should be “on probation”. It would
appear, in 2013 at least, there were insufficient deterrents to repeat offending, and possibly a lack of
effective education regarding whip rules for apprentices. In a pilot study, McGreevy et al. found 15
of 24 jockeys said trainers and owners were sources of pressure to use the whip [40]. This and other
possible reasons should be further investigated in relation to gender, type of rider, type of whip rule
breach, and location.

4.5. Breach Outcomes

Overall, breach outcomes or penalties were low in our view. Reprimands were the most common
outcome for first and second breaches, with less than a third of first breaches resulting in fines, and
even then the total was a modest $25,600 (median value $200). Further, all Code 6 first breaches
(Excessive, unnecessary, or improper whip use) resulted in cautions or reprimands only.

The four most commonly recorded first breaches had variable outcomes. For example, Code 8
first breaches (Whip use that raises arm above jockey’s shoulder height) had the highest fines imposed
overall (2 × $800), while fines were rare for Code 9 breaches (Whip use when the horse is out of
contention), with the highest fine imposed being $300.

In 2013, Stewards imposed only 13 suspensions for whip rule breaches, which ranged from 5
to 14 days, and all resulted from breaches of Codes 16 and 17. No cautions were issued for Code 16
breaches, and only one was issued for a Code 17 breach, which might imply Stewards regard these
more seriously than other whip breaches.

We sought the Stewards’ “prosecution policy or similar” that helped determine the penalties
imposed for whip rule breaches in 2013, as this was not available on Racing NSW’s website.
The resultant advice was there “is only a guideline” (see Appendix A) [33], and this related to Code 16
and 17 whip breaches only. Although not stated in the Guidelines, suspensions appear to be a serious
outcome and are not suggested as outcomes for breaches of Code 16 (Forehand whip use in consecutive
strides prior to 100 m mark) or Code 17 (Forehand whip use on more than five occasions prior to the
100 m mark), until the sixth offence for both 4–5 whip strikes in consecutive strides (Code 16) and
4–5 whip strikes in excess of the five allowed under Code 17; for the second offence for six or more
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whip strikes in consecutive strides (Code 16), and for six or more whip strikes in excess of the five
allowed under Code 17.

While Guidelines were provided to us for only these two whip rules, it may be possible Stewards
use additional guidelines. Penalties are also always at the Stewards’ discretion. Nonetheless, it is
telling that in 2013 suspensions were imposed only for Code 16 and 17 breaches, and thus were for
whip breaches that took place prior to the 100 m mark.

Although Stewards can impose loss of winnings and earnings on riders breaching whip rules
(AR 196. (2)), this did not occur [41]. Overall, the penalties imposed for whip rule breaches in 2013
appear low, with the majority not involving fines or suspensions, and when these were imposed they
appeared insufficient to act as serious deterrents (as seen in, what the current authors consider to be,
the high number of repeat offenders).

4.6. Riders with the Highest Number of Whip Breaches

Our aim here was to provide a preliminary insight into the type of rider whose whip use attracted
the Stewards’ attention in 2013. Of 15 riders with the highest numbers of breaches, most were jockeys
and male, the number of starts with one or more breaches ranged from six to 13, and nearly 75% of
these riders had starts with second breaches.

There were also 13 race meetings where the same riders had breaches in two races, with one
rider having breaches in two races at two different race meetings. Four of the riders were apprentices
(two males, two females) and seven were jockeys among the 15 riders with the highest number of
breaches overall and were male.

When we considered the five riders with the four highest numbers of starts with breaches, their
fines as a percentage of their 4.95% share of the total prize money won ranged from 11% to 407%.
So, for some riders, the fines for whip breaches appear to have considerable impact on their share of
the prize money, but we do not know whether this is compensated for in other races in which they do
not breach the whip rules, or are not recorded as doing so. It is interesting that the jockey with the
highest number of starts with breaches and the highest fines overall ($4300), rode horses with winnings
of $238,335, of which his share was $11,797. For this jockey, 36% of his winnings were lost as fines.
It may be that what riders lose in individual races in $ terms from whip rule breaches, is out-weighed
by improvements to the riders’ winning statistics and, hence, translate to more and higher quality
race work.

4.7. Possible Whip Breach Deterrents

While over a million dollars in total prize money was won by horses in starts with breaches, the
median percentage of a fine compared to the prize money won in an individual case was only 14%,
though this ranged widely from almost zero % (for a horse that won $105,000 but the rider was fined
$200) to eight cases in which the fine exceeded the prize money won.

Overall, fines for whip rule breaches represented only 2% of the total prize money won by these
horses in 2013. Similarly, we found fines represented almost zero % of total prize money on offer in
races with breaches, and like prize money won, was unlikely to act as a meaningful deterrent.

4.8. The 2015 Whip Reforms and the Current Situation

In 2013, backhand whip use, where the whip is held like a ski pole, as opposed to forehand whip
use, where the whip is gripped like a tennis racquet [9], was exempted from AR 137A. (5)(i) and
(ii) (Codes 16 and 17). McGreevy et al. opined in 2012 [4] that it was possible “that the rules have
inadvertently encouraged jockeys to use the backhand rather than the forehand actions to avoid being
penalised”. The veracity of this concern was reinforced by whip rule reforms enacted on 1 December
2015 by RA. In a letter to jockeys, John Messara AM (Chairman, RA) said:
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“Since the introduction of the 2009 reforms, riders have become increasingly proficient at
whipping in the backhand manner. Many backhand strikes can be equated in force with
forehand strikes.

Australia’s current whip rules are not best international practice when benchmarked against
other major racing jurisdictions. Racing is accountable for the highest standards of animal
welfare, in line with community standards. Community standards require a new regime of
whip usage which is tailored towards principles of horsemanship rather than punishment.
Australia has an international reputation for leading the world on animal welfare issues
and we want to maintain it”. [42]

An RA Media Release on 23 October 2015 further explained:

“In respect of Australian Rule of Racing AR. 137A., the Board has decided:

1. To remove the distinction between forehand and backhand whip strikes so that there
is a limit of five forehand or backhand whip strikes prior to the 100 m.

2. To introduce stronger penalties for whip offences including greater emphasis on
suspensions for serious breaches and for breaches in Group and Listed races.

The rule changes are largely an extension of the whip reforms of 2009. The changes to the
whip rules in 2009 introduced limits on the number and manner of whip strikes which in
conjunction with a padded whip has ensured the welfare of the horse.

However, too great a reliance on the backhand application of the whip has developed in
response to the limits imposed on the forehand application. After careful consideration,
the Board decided that backhand strikes should be treated in the same way as forehand
strikes so as to leave no room for misinterpretation of the rules against excessive use”. [43]

Unfortunately, the 2015 reforms do little to assist interpretation of what constitutes excessive/
unnecessary/improper whip use (Code 6-AR 137A. (3)), including in the final 100 m. While whip rule
reforms were much needed, it is also unfortunate the reform process was not evidence-based, more
transparent, and inclusive to stakeholders including scientists, welfare groups, and the community.
What the reforms tell us, though, is that our 2013 data very much underestimated the true extent
of whip use prior to the 100 m mark, because backhand strikes were excluded. This is concerning,
especially as McGreevy et al. [9] found that while the forehand versus backhand action does not
influence the force on impact when using the non-dominant hand, when using the dominant hand, the
jockeys in the study (using a model horse), struck with more force in the backhand.

We briefly reviewed the fines and suspensions imposed in the first four months of 2016 with those
in the similar 2013 period in NSW/ACT, given RA’s 2015 pledge to introduce stronger penalties for
whip offences. We found there were four suspensions (range 7–10 days) and 35 fines totalling $9400
in 2013, and in the same period in 2016, there were 15 suspensions (range 4–21 days) and 115 fines
totalling $42,650 [20]. It is beyond the scope of the current study to consider this in detail, but given
the increase in the number and $ value of fines, and the number and length of suspensions, these
data should be examined further. While RA has been very vocal in justifying the higher penalties it
imposed at this year’s Autumn Racing Carnival [44], industry reporter Adrian Dunn wrote that for
this period “NSW—which has held more meetings than any other state—is not facing the same issue
as Victoria and Queensland. While NSW has issued more whip-infringement suspensions (12) than
Victoria, it has delivered only 99 fines—less than half that of Victoria” [45].

On 24 June 2016, RA announced a review of the new whip rules since their introduction last
December [46]. Hopefully, this will examine the reasons for the cited jurisdictional differences above,
as well as evaluate whether the reforms have achieved the intended outcomes, which presumably
include rectifying the assessment that Australia’s whip rules, prior to the reforms, were “not best
international practice” [42].
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Based on our findings from 2013, when the whip rules were the same as they were immediately
prior to the December 2015 reforms, there is a case to argue that a review of all the whip rules is
warranted, and not just those pertaining to whip use prior to the 100 m mark. Any review should be
science-based and include independent comparison with the UK where, unlike Australia, the total
number of whip strikes is restricted. Nonetheless, the increased number of fines and suspensions in
the 2016 period may indicate a step toward better regulation of whip use and welfare, even if it is just
that backhand strikes are now being penalised.

Knight and Hamilton [47] stated in relation to the UK Review that “The conclusion that the
whip contributes to rider safety has important implications under Australian Work Health and Safety
legislation and therefore affects the ability of racing authorities to change the rules relating to whip
use”. We argue this makes it all the more important that studies that direct policy and regulatory
change are based on peer-reviewed studies using race data, much of which are already being collected
by industry. Some whip use information is not currently available, but must be if properly informed
decisions are to be made about the use of whips in racing. In 2012, McGreevy and Ralston raised the
case “for publication of the numbers of official whip strikes per horse per race, a move that is likely to
increase transparency in the activity of stewards” [39].

Further, in her paper “Sustainability, thoroughbred racing and the need for change”, Bergmann
wrote: “Improving transparency and regulation is important and can improve welfare outcomes,
if transparency and regulation go beyond the aim of protecting the integrity of the race and shift the
focus on protecting the horse” [10]. Similarly, in their paper “Science alone is not always enough; the
importance of ethical assessment for a more comprehensive view of equine welfare” [11], Heleski and
Anthony quote Grandin’s saying that it is easy for “bad to become normal” [48].

5. Conclusions

This multi-disciplinary study provides the first peer-reviewed characterisation of whip rule
breaches recorded by Stewards and their regulatory outcomes in horseracing. This was achieved using
Stewards Reports and Race Diaries, and improves understanding of whip use and compliance in a
major Australian racing jurisdiction. Importantly, it is a step toward rectifying the current knowledge
gap in this increasingly contentious area.

Whip use in horse racing is an important animal welfare issue. While there is a lack of
peer-reviewed evidence that specifically demonstrates that whipping horses causes pain, we argue
there is sufficient evidence now and a moral and legal imperative to assume that, in the absence of
evidence to the contrary, whipping is potentially painful. As such, restrictions on whip use have the
real potential to improve the welfare of horses in racing.

Not only is there growing community concern about the welfare of horses being whipped in races,
whipping, and its regulation, is also a racing integrity issue. Our finding that there was a significantly
higher frequency of recorded breaches by riders of horses that finished first, second, or third than
by riders of horses that finished in other positions, suggests a desire to win may incentivise whip
rule breaches and potentially affect race and betting outcomes. Likewise our finding that there was a
significantly higher frequency of recorded breaches at M than at C or P locations may reflect the desire
to win may be particularly high at the more prestigious ‘city’ race tracks. This preliminary study raises
a number of questions that need to be answered including whether the number of breaches recorded
by Stewards aligns with the actual number of whip rule breaches at all locations, and what Steward
and surveillance-related factors might affect whether a breach is recorded or not.

It is also concerning from a regulatory point of view that a small number of types of whip breach
predominated in 2013, with no breaches recorded for several whip rules, despite evidence to suggest
some of these may be breached regularly. Our study showed that over half of all first breaches recorded
occurred prior to the 100 m mark and involved two whip rules. Unfortunately, with the exception of
these, the Stewards reports do not specify at which race stage whip breaches occur. Hence it is not clear
how many breaches are recorded in the crucial final 100 m of races. Regulatory outcomes or penalties
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were generally low and, in our view, insufficient to act as deterrents. Our findings strongly suggest
that the whip rules, their surveillance and recording, and the penalties imposed warrant urgent and
independent review.

Likewise, the associations our study reveals between recorded whip rule breaches, racing data
variables, and outcomes provide a strong case for such analyses to be undertaken annually to inform
the evidence-base for policy, education, and regulatory change, including breaches and penalties.

Indeed, this study raises several issues pertinent to horse welfare and racing integrity that warrant
further investigation. We hope it will also lead to more evidence-based whip rules that meet growing
community expectations that horses in racing will be treated humanely.

Supplementary Materials: The following are available online at www.mdpi.com/2076-2615/7/1/4/s1. Table S1:
Details of tracks, race meetings, races, races with breaches, starts, and starts with breaches for Country,
Metropolitan, and Provincial locations, Table S2: Whip rules breached in second breaches classified by Country,
Metropolitan, and Provincial location, Table S3: Fines resulting from first breaches, Table S4: Outcomes of second
breaches classified by whip rule breached, Table S5: Total prize money on offer in races with breaches by location,
Table S6: Length of races with breaches, Table S7: Riders with breaches (including repeat offenders), Table S8:
Riders with the highest numbers of breaches, Table S9: Riders breaching whip rules in two races at the same
race meeting, Table S10: BOBS and Non-BOBS races classified by Country, Metropolitan, or Provincial location,
Table S11: Percentage of BOBS horses in starts classified by Country, Metropolitan or Provincial location, Table S12:
BOBS status of 339 horses with breaches classified by Country, Metropolitan or Provincial location, Table S13:
Whip rules breached in first breaches in BOBS and Non-BOBS races.
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RA Racing Australia
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Appendix

Racing NSW

Rider Penalty Guidelines for Whip Rule breaches

(To be used as a guide only with all circumstances of the breach to be considered, penalties to remain at the
discretion of the Stewards)
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Table A1. 400–100 metres Successive strokes within the 5 permitted strokes AR 137A (5)(a)(i)

Offence Successive (2) Successive (3) Successive (4–5) Successive (6+)

1st Reprimand Reprimand $200 $500
2nd Reprimand Reprimand $300 Suspension up to 1 week
3rd Reprimand $200 $400 Suspension up to 1 week
4th $200 $200 $500 Suspension up to 2 weeks
5th $200 $200 $600 Suspension up to 2 weeks
6th $200 $300 Suspension up to 1 week Suspensions up to 3 weeks
7th $300 $300 Suspension up to 1 week Suspensions up to 3 weeks
8th $300 $300 Suspension up to 2 weeks Suspension up to 4 weeks
9th $300 $400 Suspension up to 2 weeks Suspension up to 4 weeks

10th $400 $400 Fine & Suspension 2 weeks + Suspension 4 weeks +

Please note number of successive strokes includes total strokes ie 3 = 3 in successive.

Table A2. 400–100 Metres Additional Strokes in excess of 5 strokes AR 137(A) (5)(a)(ii)

Offence 1 Additional 2 Additional 3 Additional 4–5 Additional 6 + Additional

1 Reprimand Reprimand Reprimand $200 Suspension up to 1 week
2 Reprimand Reprimand Reprimand $300 Suspension 1 week +
3 Reprimand Reprimand $200 $400 Suspension up to 2 weeks
4 Reprimand $200 $200 $500 Suspension 2 weeks +
5 $200 $200 $200 $600 Suspension up to 3 weeks
6 $200 $200 $300 Suspension up to 1 week Suspension 3 weeks +
7 $200 $300 $300 Suspension up to 1 week Suspension up to 4 weeks
8 $200 $300 $300 Suspension up to 2 weeks Suspension 4 weeks +
9 $300 $300 $400 Suspension up to 2 weeks Suspension 4 weeks +
10 $300 $400 $400 Fine & Suspension 2 weeks + Suspension 4 weeks +

For repeated offences involving 6 or more additional or successive strides the penalty may include a fine or the
equivalent to the riders percentage of prize money; As a deterrent breaches in Group and Feature races may
attract a heavier penalty; If a rider commits a minor breach of both rules, only one, penalty shall apply, that
being the greater penalty provided for in the two respective tables i.e., a 7th time offender using one additional
stroke of the whip, including one successive application will be eligible to be fined $300 in total; A riders record
refreshes after 400 rides or 12 calendar months; Percentage of Prize money means the riders percentage is
expressed as a maximum figure for penalty; A Riders breach of the whip rules prior to the 26th of September
2009 are not to be taken into account when assessing penalty.
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Simple Summary: Dairy cows experience meaningful biological changes during gestation that impact
cow comfort and alter behavior, particularly during late gestation and leading up to calving. The
housing environment can also have a positive or negative effect on cow comfort. Pasture access allows
cows the freedom of movement and an ability to express natural grazing and resting behaviors. After
observing cows housed on pasture during the late gestation and calving periods, this study found
that lying behaviors only differed on the day of calving and the day prior to calving. Additionally, the
proportion of time spent lying per hour decreased in the hour prior to calving compared to 6 h prior to
parturition. The altered lying behaviors and activity observed in the hours before calving may indicate
a decrease in cow comfort experienced by the cow during parturition. However, discomfort is typical
of parturition. These data suggest that cows were able to express natural behaviors associated with
calving and pasture when provided an adequate environment for cows during the prepartum period.

Abstract: Utilizing pasture-based systems may increase cow comfort during late gestation and calving
as it lacks the constraints of confinement housing. The objective of this study was to quantify lying
behavior and activity of Holstein dairy cows housed on pasture during the 6 d before calving. Sixteen
Holstein dairy cows were moved to pasture 3 weeks before their projected calving date. Data loggers
were attached 14 d prior to projected calving date. Behavior was evaluated 6 d before calving for all
cows (n = 16) and 6 h prior to calving for a subset of cows (n = 6) with known calving times. Data
loggers recorded at 1-min intervals to determine lying time (h/d and %/h), lying bouts (n/d and
n/h), lying bout duration (min/bout), and steps (n/d and n/h). A repeated measures analysis of
variance with contrasts was performed to determine if lying behaviors and activity differed between
baseline and day or hour of interest. Lying time was greater 6 d prior to calving compared to the day
of and before calving. Cows had longer lying bouts 6 d prior to calving compared to day of calving.
Cows spent less time lying in the hour before calving compared to 6 h prior to parturition. The lack
of change in behavior and activity during the 7 d prior to calving may indicate that pasture provided
an adequate environment for cows during the prepartum period but did not impact cow welfare in
the hours leading up to calving.

Keywords: transition cow; lying behavior; pasture

1. Introduction

A dairy cow experiences inherent stressors during the late stages of gestation, however, providing
an appropriate housing environment may help alleviate the behavioral impact of these stressors.
Housing options for late gestation dairy cows in the United States vary widely by producer [1]. This
variation in housing indicates that there exists no consensus on the best approach for managing dairy
cows during this stage of lactation.
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In 2014, dairy cow management data was collected via interviews and questionnaires from dairy
producers [1]. Pasture access for dry cows was common with 72.3% of operations allowing dry cows
access to pasture (11.3% of those operations used pastures as a primary housing system for dry cows)
and 34.0% of dry cows having some access to pasture [1]. For operations relying on indoor housing
for dry cows, 18.2% of operations used tie stalls or stanchions with no outside access, 9.5% utilized
freestalls without outside access, and 20.3% used freestalls with outside access [1].

The current understanding of dairy cow behavior surrounding calving is based on data from
confinement housing [2–4]. Cows housed in freestalls spent approximately 10–11 h per d lying which
was consistent over 10 d before and after calving [2]. Cows housed in individual calving pens 4 d
prior to calving exhibited a decrease of 104 min/d in lying time and an increase of 0.8 bouts/d in
lying bouts when compared to the 24 h before calving [3]. A competitive feeding situation tended to
decrease lying time during the week before calving with competitively fed cows lying for 494 min/d vs.
non-competitively fed cows which spent 641 min/d lying [4]. The number of standing bouts increased
to 17.3 bouts/d during the 24-h period before and after calving relative to the mean number of bouts
during the 10 d before and after calving (11.7–13.1 bouts/d) [2].

The greatest changes in behavior around calving occurred in the 24 h before and after parturition.
Lying time decreased by approximately 2 h and standing bouts increased during this period [2]
compared to pre- and post-calving periods. Cows housed in individual calving pens increased their
lying bouts and overall activity during the 6 h before calving [3]. Calving difficulty also influenced
behavior during this time; cows who calved unassisted increased their lying bout frequency over the
6 h before parturition, but cows who needed assistance only increased their lying bout frequency 2 h
before parturition [5].

Many dairy producers have begun to recognize the benefits of pasture at a variety of stages of the
lactation cycle. These benefits include decreased lameness and reduced restriction to natural behaviors,
such as lying down, by freestall hardware [6,7]. Lying or resting behavior is an essential component of
cow comfort and is an indicator of animal welfare. Cows housed indoors spend approximately 12 h per
day lying or resting [8] and cows housed on pasture spend approximately 9 h per day engaging in lying
behaviors [9]. Overall, cows prefer soft bedding surfaces and stall dimensions that minimize contact
with the hardware of freestalls [10–12]. Pasture offers a soft surface and is free of restrictive freestall
hardware, making it easier for cows to lie down comfortably. This suggests pasture may alleviate some
of the inherent discomfort during the late gestation period, as indicated by the laterality that occurs
throughout this period [13]. More importantly for the context of this study, the pasture-based system
may reflect the preference of prepartum dairy cows. When given a choice between a freestall barn or
pasture mid-lactation, cows spent less than 30% of their time on pasture between the morning and
evening milkings, but spent 90% of their time on pasture at night [14]. Since the cows in this study
were mid-lactation animals, it is likely that their feeding and milking routines affected where they
chose to spend time, especially during the day [14]. Despite the confounding effects of feeding and
milking routines, these data support the previous hypothesis that pasture may be more comfortable for
cows than confinement systems, making it an ideal option for housing cows in the prepartum period
because cows often experience stress and discomfort during this time [15].

Despite the common use of pasture in the dry period, to our knowledge, all research to date
on lying behavior in transition cows has been performed in a confinement or freestall setting while
preference for pasture was only assessed in mid-lactation animals. The objective of our study was
to quantify the lying behavior and activity of Holstein dairy cows housed on pasture during the 6 d
before calving and for the 6 h before calving for a subset of cows. It was hypothesized that lying
behavior and activity would be unaffected before calving due to the improved ability of free movement
provided by the pasture.
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2. Materials and Methods

2.1. Animals, Housing, and Measurement

All cows were housed at the University of Tennessee’s East Tennessee Research and Education
Center (Walland, TN, USA). Sixteen Holstein dairy cows going into their second or greater lactation
with a mean 305 ME of 12,380 kg ± 702.1 kg and mean 245 ± 5.5 DIM during previous lactations
were moved from freestall housing to pasture approximately 3 weeks before their expected calving
date. Behavior and activity data were collected from the 16 cows for 6 d before calving. A subset
of 6 cows from the original 16 cows with known calving times were used to determine behavior 6 h
before calving. The study took place from March to May with cattle on pasture being maintained as a
dynamic group. The cows were housed in the same pasture, but not simultaneously. As groups of
cows approached day 42 (42 days into the dry period), they were moved from the freestalls to the
pasture. Pasture population ranged from a minimum of 2 cows to a maximum of 18. Cows were
moved to pasture in groups of 10 (including cows not enrolled in the study) on a weekly basis as they
were close to calving and removed from the pasture group immediately after calving. Cows in the
pasture were checked approximately eight times per day by farm staff.

The pasture was 7.9 acres of orchard grass and fescue. Cows were moved a distance of 167 m
by way of a fenced drover’s lane from the barn to the pasture. Supplemental feed offered within
the pasture consisted of round baled wheat, rye grass, or Sudan grass, and refusal TMR from the
lactating herd. Round bales were fed as needed on a concrete feed pad which was 6 × 15 m with
six concrete feed bunks and a hay rack measuring 2 × 3 m. Water was available ad libitum from an
automated waterer surrounded by gravel located near the center of the pasture. Cows were able to seek
natural shade in two areas (0.07 acres and 0.27 acres, respectively). Cows were checked multiple times
throughout the day and during feeding. The University of Tennessee IACUC (protocol #1982-0111)
approved all animal procedures.

2.2. Data Collection

IceTag data loggers (IceRobotics Ltd., Edinburgh, Scotland, UK) were attached to the cow’s hind
legs approximately 14 d before the expected calving date to collect data on lying time (min/d), number
of lying bouts (bouts/d), duration of lying bouts (minutes/bout), and steps/d. The use of IceTag
loggers for this type of research was previously validated [16]. A lying bout was defined as ≥2 min
of uninterrupted lying [17]. For the subset of six cows, data loggers were used in the same manner
and proportion of the hour spent lying (%/h), number of lying bouts (bouts/h), and steps/h were
evaluated for 6 h prior to calving. Because some lying bouts lasted longer than an hour, they were
excluded from the hourly analysis. For the daily analysis, data was summarized with day beginning
at midnight.

2.3. Data Analysis

The individual cow was the experimental unit for all analyses. A repeated measures analysis
of variance with contrasts using SAS (v9.3, SAS, Inc., Cary, NC, USA) was performed to determine
if lying behaviors and activity differed between baseline and day or hour of interest. For evaluation
of the daily means, the behavioral responses on day-6 was used as a baseline and the mean response
of each subsequent day was compared against it. For the evaluation of hourly means, the behavioral
responses of lying time (min/h) and steps/h were compared to the response 6 h prior to calving.
Significance was declared at p ≤ 0.05.
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3. Results

3.1. Lying Time

Mean daily lying time of cows was (mean ± SE) 10.3 ± 0.3 h/d in the 6 days prior to calving.
Lying time decreased to 9.3 ± 0.6 the day before calving and to 8.0 ± 0.8 the day of calving (p = 0.006
and p = 0.009, respectively; Figure 1a). Cows in the subset spent a mean proportion of 24.0% ± 4.1%
of each hour lying during the 6 h before calving. Proportion of lying decreased in the hour prior to
calving (11.8% ± 5.6%, p = 0.04; Figure 1b).
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Figure 1. (a) Lying time per day relative to parturition. Changes in average lying time in minutes
one week before calving in 16 cows. All days were compared to day-6 as a baseline (mean ± SE).
* indicates p < 0.01. On the days of and before calving cows spent less time lying down compared to d-6.
* indicates p < 0.05; (b) Proportion of time spent lying per hour relative to parturition. Mean hourly
lying time 6 h before calving in six cows (mean ± SE). All hour intervals were compared to 6 h prior to
calving as a baseline. In the hour before calving (hour-1), cows spent less time lying than 6 h prior to
calving (p = 0.0360). * indicates p < 0.05.
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3.2. Number of Lying Bouts

Cows in the current study had a mean daily number of lying bouts of 10.0 ± 0.4 n/d throughout
the study. Lying bouts did not differ in the days leading up to parturition (p ≥ 0.07; Figure 2a). For the
subset of cows, mean number of lying bouts during the 6 h before calving was 11.8 ± 2.2 bouts/h.
The number of lying bouts did not differ in the hours leading up to parturition (p ≥ 0.2987; Figure 2b).Animals 2017, 7, 32  5 of 9 
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Figure 2. (a) Lying bouts per day relative to parturition. Mean number of lying bouts one week
before calving in 16 cows (mean ± SE). All days were compared to day-6 as a baseline. On the day
before calving cows had a greater number of lying bouts compared to day-6. * indicates p < 0.05;
(b) Lying bouts per hour relative to parturition. Mean hourly lying bouts 6 h before calving in six
cows (mean ± SE). There were no differences in lying bouts between the baseline (−6 h) and the hours
leading up to parturition.
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3.3. Lying Bout Duration

Mean lying bout duration in the days leading up to calving was 96.9 ± 14.9 min/d. Lying bout
duration was shorter the day of calving compared to day-6 (p < 0.0001; Figure 3).
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Figure 3. Lying bout duration in the days leading up to parturition. Mean lying bout duration in
minutes one week before calving in 25 cows (mean ± SE). All days were compared to day-6 as a
baseline. Lying bouts were shorter on the day of calving compared to day-6. * indicates p < 0.05.

3.4. Steps

Cows engaged in a mean of 3369.1 ± 76.0 steps/d during the days before calving. The number of
steps did not differ between the days before calving (p ≥ 0.48; Figure 4a). During the 6 h before calving
for the subset of cows there was an average of 142.8 ± 7.7 steps/h. Steps/h did not differ during the
6 h period before calving (p ≥ 0.18; Figure 4b).
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Figure 4. (a) Steps per day relative to parturition. Mean number of steps one week before calving
in 16 cows (mean ± SE). All days were compared to day-6 as a baseline. There were no differences
in the number of steps in the 7 d before calving compared to day-6; (b) Steps per hour relative to
parturition. Mean number of steps 6 h before calving in six cows (mean ± SE). All hour intervals were
compared to the baseline (6 h before calving). There were no differences in activity in the hours leading
up to parturition.

4. Discussion

4.1. Lying Time

The observed lying time response was consistent with lying time reported for primiparous and
multiparous cows fed in non-competitive conditions, where lying time ranged from approximately 600
to 650 min/d [4]. In contrast, values from the current study were considerably lower than the mean
responses of 738 min/d and 985 min/d reported for cows housed in confinement over the last 10 or
4 d before calving [2,3]. When comparing freestall and pasture, cows on pasture had the lowest daily
lying times (approximately 660 min/d) while cows confined to freestalls had the highest daily lying
times (around 780 min/d) [14]. These data indicate that the lying times observed in the current study
are within the normal range for cows on pasture.

Jensen observed that cows lay down less during the 6 h period before calving when compared
to 2–4 days before calving [3]. Although cows on the previous study had greater mean daily lying
time than cows in the current study, these data may suggest that pasture had no negative effect on
prepartum cow comfort in conjunction with reduced lying times.

4.2. Number of Lying Bouts

Mid to late lactation cows on pasture had more lying bouts/d (15.3 bouts/d) than prepartum
cows in the current study (10.0 ± 0.4 bouts/day) [6]. However, the previous study focused on cows
with lameness, indicating that the greater number of lying bouts per day could have been due to
decreased comfort associated with the lameness. Similarly, during the day before calving, confinement
housed dairy cows increased their standing bouts which was attributed to discomfort and restlessness
during parturition [2]. The lack of increase in lying bouts in the current study during the day before
calving indicate that cows housed on pasture were less restless and uncomfortable during this time
than cows housed in confinement during the same period. This suggests future work on the merits of
prepartum housing may need to focus on lying bouts rather than lying time to assess cow comfort.
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4.3. Lying Bout Duration

Lying bout duration was generally close to 60 min/bout across several studies of behavior
of cows approaching parturition within confinement housing (63 min/bout, [2]; 57 min/bout, [3];
50 min/bout, [5]). While the bout duration in the current study was considerably longer, it was within
the range of 43 dairy farms in British Columbia, Canada (50 to 118 min/bout) where lying behavior was
assessed in mid-lactation cows [8]. This may indicate that even though cows were approaching calving
they did not experience enough discomfort to affect lying bout duration. It has been hypothesized that
a reduction in lying time due to discomfort from events, such as an uncomfortable lying surface, was
driven by a reduction in lying bouts rather than changes in bout duration [11].

4.4. Steps

Cows did not alter activity in the week prior to calving, which was in contrast to data obtained
from animals housed in a confinement setting where cows increased activity during the day before
calving [3]. Similarly, no change in the number of steps for cows housed on pasture in the 6 h prior to
calving may indicate that pasture housed cows experience less restlessness before calving. Pain may
cause an increase in activity since acute pain such as that associated with the induction of mastitis
caused an increased number of steps [18]. However, cows on pasture spend more time grazing than
cows in confinement spend feeding, suggesting that activity differences between confinement and
pasture may not be similar.

5. Conclusions

Cows housed on pasture may experience reduced restlessness and discomfort associated with
calving. When on pasture, cows did not show signs of discomfort, such as increased activity or
increased number of lying bouts. Cows on pasture may also be more comfortable standing, as indicated
by lower lying times when compared to literature values for cows housed in confinement. Further
research to compare groups of cattle housed on pasture and confinement is needed in order to
determine if pasture provides improved comfort for prepartum dairy cattle.
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Simple Summary: Over the past ten years, unprecedented changes in the way farm animals are kept
on intensive production facilities have begun to take hold in the U.S. veal, egg and pork industries.
Propelled by growing public support for animal welfare, the Humane Society of the United States
(HSUS) has successfully led the effort to transition farms from using restrictive cages and crates to
more open aviary and group housing systems that offer the animals far more freedom to express
natural behavior. This paper describes the background history of the movement, the strategy and
approach of the campaign and the challenges that were overcome to enable this major shift in farming
practices. The events chronicled are set within the context of the larger societal concern for animals
and the important contributions of other animal protection organizations.

Abstract: In this paper, the Humane Society of the United States (HSUS) farm animal protection
work over the preceding decade is described from the perspective of the organization. Prior to 2002,
there were few legal protections for animals on the farm, and in 2005, a new campaign at the HSUS
began to advance state ballot initiatives throughout the country, with a decisive advancement in
California (Proposition 2) that paved the way for further progress. Combining legislative work with
undercover farm and slaughterhouse investigations, litigation and corporate engagement, the HSUS
and fellow animal protection organizations have made substantial progress in transitioning the veal,
pork and egg industries away from intensive confinement systems that keep the animals in cages
and crates. Investigations have become an important tool for demonstrating widespread inhumane
practices, building public support and convincing the retail sector to publish meaningful animal
welfare policies. While federal legislation protecting animals on the farm stalled, there has been
steady state-by-state progress, and this is complemented by major brands such as McDonald’s and
Walmart pledging to purchase only from suppliers using cage-free and crate-free animal housing
systems. The evolution of societal expectations regarding animals has helped propel the recent wave
of progress and may also be driven, in part, by the work of animal protection organizations.

Keywords: ballot initiatives; animal welfare; gestation crate; battery cage; veal

1. Introduction: The Nature of the Animal Protection Movement from 1980 to 2000

1.1. Henry Spira’s Influence

Strategy in the modern animal protection movement was greatly influenced by Henry Spira,
a particularly effective activist, teacher and writer with a background in civil rights and other social
justice causes. Influenced by Peter Singer (the author of the book Animal Liberation), after taking
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the philosopher’s New York University class in 1974, Spira advanced the movement by carrying
it beyond leafleting and protests. He insightfully narrowed the focus to very specific targets with
obvious vulnerabilities, for example animal experiments that had questionable benefits to society,
exposing them to the public in highly visible ways. An early target was the American Museum of
Natural History, where cats were being intentionally blinded in experiments on their sexual behavior.
Henry took note of key leverage points: taking the problem directly to the researcher’s funding
bodies, coaxing the support of local politicians and enticing the media to spotlight the “cat-torture”
being funded with taxpayer dollars. After early successes, including halting the museum’s cat
experiments, he quickly moved on to larger targets, sending letters to the executives of multi-billion
dollar corporations, including cosmetics giants Revlon and Procter & Gamble, and securing in-person
meetings. He was keenly aware of the sensitivity of a brand’s image to associations with the inhumane
treatment of animals and had an acute sense of social attitudes and where they overlapped with the
priorities of the animal rights movement, focusing on the suffering of species kept as pets, as the public
already valued kindness to dogs and cats. When his concerns were dismissed, he forced attention to
the issue by taking out full page ads in the New York Times, linking companies to perceived cruelty in
experimentation and vivisection. He was a pioneer of shareholder advocacy; buying enough stock in
companies to propose a shareholder resolution. He was the first to take on agribusiness in a big way,
meeting with Perdue in 1987 and McDonald’s in 1989 about the treatment of animals used in farming,
an area that seemed insurmountable at the time. Spira influenced the style and approach of the whole
next generation of animal advocates [1].

1.2. Farm Animals and Early Legislative Initiatives

The animal protection movement of the 1980s had focused on laboratory animals and animal testing,
as well as dogs, other companion animals and wildlife. However, it was widely acknowledged that in
terms of the numbers of animals affected, animals in agriculture dwarfed other human uses; while it
was reported that there were about 11 million rodents, rabbits, dogs, cats and primates being used in
laboratories in the United States [2] (p. 60) in 1982, 39 million cattle and calves, 83 million hogs [3] and
over 4 billion broiler chickens were slaughtered for human food consumption [4] in the same year.

Because there were few legal protections for animals on the farm, it was natural to start working
toward the enactment of new laws. In Europe, farm animal welfare legislation was gaining traction,
with restrictions on permanent tethering of pigs in 1991 [5] and calves in 1997 [6]. In 1999 an EU-wide
ban on conventional cages for egg-laying hens was set to be phased in by 2012 [7,8]. However, in the
United States, early federal legislation specific to farm animals was largely unsuccessful.

On 6 June 1989, the U.S. House of Representatives, Subcommittee on Livestock, Dairy and Poultry
held a joint hearing on H.R. 84, the Veal Calf Protection Act. Veal crates confine newly-born calves
side-by-side in rows of stalls, typically measuring 66–76 cm (26–30 in) wide by 168 cm (66 in) long.
The calves are tethered to the front with a chain or a rope. The calf’s movement is limited to a few
steps forward or backward, lying down and standing up, but the calf is unable to turn around for
the 16–18 weeks that he is confined, until he is led out for slaughter. The stalls are convenient for
the producer and maximize space utilization, but veal crates are particularly restrictive for a young
bovine, who is normally a playful, energetic, social animal [9]. Early polling showed the public was
more concerned about veal calves than other farm animals [10], and the issue became emblematic of
intensive farming.

The principle sponsor of H.R. 84 was Congressman Charlie Bennett of the third District of Florida.
Although the bill did not ban the use of veal crates, instead only mandating their minimum size, it
met substantial opposition from the American Veal Association, certain animal scientists and cattle
producers, who argued that the bill would put veal producers out of business, that it was based on
emotion, that further research was necessary and that the bill would set a “dangerous precedent”
for all of animal agriculture. Dr. Stanley Curtis from the University of Illinois called the law “naïve”
and stated that “no behavioral need has been scientifically established for veal calves or any other
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animal” [11]. Despite this, there was also considerable support for the bill, including testimony from
the HSUS’s (Humane Society of the United States) vice president of Bioethics and Farm Animals,
Dr. Michael Fox. However, the legislation was blocked from moving forward [11].

Given the strength and political influence of the industry lobby, it became clear that success in
the United States would be more likely at the state level, where the public could weigh in using the
ballot initiative process. This, too, was not easily achieved at first. In fact, there had been an attempt
in Massachusetts in 1988 to use a citizen’s initiative petition to establish some protections for veal
calves. This initiative was unsuccessful (losing by a vote of one third to two thirds) [10] in part because
the major newspapers in Massachusetts did not support the measure, and the campaign was poorly
planned and implemented. However, animal protection organizations became more adept at carefully
selecting and winning initiative and referendum campaigns on behalf of animals. A successful ballot
initiative in 1990 in California to prevent the trophy hunting of mountain lions (Proposition 117)
marked the beginning of an era of direct democracy in animal advocacy, bringing the issues to the
people and circumventing elected officials who appeared to be beholden to hunting and farming
interests. Within 10 years of Proposition 117 in California, 33 state questions, proposals, measures,
propositions and amendments, mostly protecting wildlife, but also prohibiting cockfighting and horse
slaughter, were proposed, debated and presented to the public for voting. Of the 33 proposed, 21 had
passed in favor of animal welfare [12].

2. The 2002 Florida Gestation Crate Ballot Initiative

The First Confinement Ban

The first successful U.S. legislation to prohibit the use of an intensive confinement system on the
farm was proposed for a public vote in Florida in November of 2002 [13]. Through a constitutional
amendment, the citizen-led initiative aimed to prohibit the confinement of pigs in gestation crates during
pregnancy. Also called sow stalls, these metal enclosures set on concrete floors measure approximately
2 ft (0.6 m) wide and 7 ft (2.1 m) long, or slightly larger than the sow’s own body. On conventional,
industrial farming operations, sows are kept in stalls for breeding and the following gestation period.
They are lined in rows to maximize the number of breeding females that can be kept under one roof.
While they are confined to the crate, each sow is able to take a step forward and backward and lie down
and stand up, but she cannot turn around for the 114 day length of her gestation.

The Florida ballot initiative was organized by the HSUS working with Farm Sanctuary.
Farm animal protection organizations throughout the nation rallied behind the effort, and volunteers
from other states flew to Florida to help gather signatures for Amendment 10; those who could not be
there were watching closely from across the nation. Under the proposed change, Article X, Section 21
of the Constitution of Florida was to state “Inhumane treatment of animals is a concern of Florida
citizens . . . It shall be unlawful for any person to confine a pig during pregnancy in an enclosure,
or to tether a pig during pregnancy, on a farm in such a way that she is prevented from turning
around freely”.

With over two million votes cast, the initiative passed with 55% in favor. The vote was
a historic win and established a model for progress at the state level. The initiative took effect on
5 November 2008, six years after it was passed, giving farmers time to transition to alternative systems.

3. Contemporary Farm Animal Protection Work at the HSUS

3.1. Launch of the Campaign

In June 2004, Wayne Pacelle was appointed by the HSUS Board of Directors as President and Chief
Executive Officer (CEO) of the organization. Under Pacelle, farm animals would be a priority issue,
and support for the work was greatly expanded. The investigations unit was bolstered; a litigation
department was created; and fundraising efforts were accelerated. The HSUS grew in size and impact
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through the amalgamation of other leading animal protection organizations, including the Fund for
Animals and the Doris Day Animal League.

The HSUS had long been an advocate and supporter of sustainable agriculture and had
a section especially devoted to the topic. The section was headed by Dr. Michael Appleby
(a world famous ethologist and poultry specialist) at the time Pacelle became CEO. Within months
of Pacelle’s appointment, he created a Factory Farming Campaign (FFC) to supplement the work of
Dr. Appleby’s Farm Animals and Sustainable Agriculture (FASA) section. The balance between the
two sections would be the basis for future successes, combining rigorous desk research, information
gathering and fact checking with advocacy and direct action.

The FFC campaign was ambitious, instructed by Pacelle to err on the side of making mistakes
based on action taken, rather than opportunities missed by being too passive. It was also forward
oriented, setting goals based on where the campaign envisioned animal agriculture 20 years into
the future. The work was guided by Spira’s approach, whose “Ten Ways to Make a Difference” [1]
(pp. 184–192) was hung on the office wall in Gaithersburg, Maryland. The campaign work was set out
in four pillars: public policy, corporate engagement, litigation, and investigations, all of which were to
play major roles in the significant advancements for farm animals that unfolded over the next decade.

3.2. The Scientific Basis for Farm Animals’ Campaign Work

From the beginning, the work of the HSUS on farm animal issues was firmly grounded in science.
Farm animal welfare, as a scientific discipline, was formalized after publication of the 1964 book,
Animal Machines, by Ruth Harrison [14], which was the first major critical work examining the
treatment of animals in what she called “factory farming”. Harrison was concerned by the advent
of intensive agriculture, and after publication of her book, a government committee was convened
to examine the matter, chaired by professor F. W. Rogers Brambell [15]. The committee’s report
launched the systematic investigation of farm animal welfare and formulated the initial version of the
“five freedoms”. The committee recommended that “An animal should at least have sufficient freedom
of movement to be able without difficulty, to turn round, groom itself, get up, lie down and stretch its
limbs” [16] (Paragraph 37).

Following the Brambell report, there was a call for scientific investigation into the welfare of
farm animals in order to better inform public policy decisions in the United Kingdom [17] using
rigorous experimentation and objective data, and the idea quickly took root throughout Europe.
In 1976, the Council of Europe agreed the “Convention on the Protection of Animals Kept for
Farming Purposes” [18], which influenced subsequent legislation and the research behind it [8].
Applied ethology (research on the welfare of animals used for farming and other purposes) has been
ongoing ever since.

The idea that animals have behavioral needs (deeply engrained, ancestral behavioral patterns) in
addition to their basic requirements for feed, water and shelter became a central tenant of the field
as the research advanced [19,20]. Tangible physical and mental consequences manifest if animals are
confined so tightly that normal movement is thwarted. For example, sows kept in gestation crates have
lower bone strength and muscle weight when they are not permitted regular exercise [21,22] and more
often show abnormal, repetitive behavior, such as stereotypic bar-biting [23,24], although other factors
such as their concentrated feed also play an important role [25]. Even when not strictly required for
survival, the motivation to perform some behavior remains strong, even in the commercial production
environment. Sows are driven to wallow and root [26]; calves play and groom themselves [9];
and chickens dustbathe [27], perch [28] and search for secluded nesting sites when ready to lay
an egg [29]. Deprived, restrictive environments cannot meet these behavioral needs. Evidence
mounted showing the harm of a barren environment, devoid of interest or natural stimuli, on complex,
intelligent, social species and the importance of providing an enriched environment for normal neural
development [30] and the prevention of abnormal behavior [15,31].
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At the HSUS, the Farm Animal Welfare (FAW, renamed from FASA) section developed a full
library of white papers, covering every key animal welfare issue by species and topic, appropriately
referenced and fact checked. These papers are still regularly accessed to inform the organization
and are freely available to the public. While the science identifies numerous animal welfare issues in
farming deserving of attention, the FFC narrowed the campaign focus in order to better make progress
(a Spira tactic), choosing to work on a few intensive confinement issues, which were easy for the public
to understand and support (another Spira tactic).

4. The 2006 Arizona Gestation Crate Ballot Initiative

Proposition 204

Following the victory in Florida, Arizona became the first state-level legislative endeavor for the
FFC. Arizona was not a large veal producer in 2006, but it did have a dairy industry [32], and so, a ban
on veal crates could potentially prevent the establishment of a more prominent veal confinement sector.
Arizona had a good track record on ballot measures for animals, voting in 1994 to ban trapping and in
1998 to ban cockfighting. While Florida had two small gestation crate facilities, Arizona had a more
significant pork industry [33] with Hormel production operations. The potential for improving the
lives of a substantial number of animals played heavily into the decision. There were also good allies
on the ground. Working in a coalition (Arizonans for Humane Farms), the HSUS combined forces with
Farm Sanctuary, the Animal Defense League of Arizona and the Arizona Humane Society to mobilize
the signature gathering effort. In Arizona, signature gatherers had to be voters [34], so volunteers could
not be recruited from outside the state. The campaign focused on the fact that compassion is a universal
value, appealing to all Arizonans, and enlisted a prominent conservative Republican sheriff, Joe Arpaio,
from Maricopa County, to be a spokesperson for the campaign in television ads. Those opposing the
measure seemed to have been caught off guard during the Florida signature-gathering effort, but were
much more organized in Arizona, calling themselves the “Campaign for Arizona Farmers & Ranchers”,
raising over a million dollars, posting large yellow and black “HOGWASH” signs along Arizona
highways and even trying to refer a counter measure to the ballot.

Proposition 204, the “Humane Treatment of Farm Animals Act”, stipulated that “A person shall
not tether or confine any pig during pregnancy or any calf raised for veal, on a farm, for all or the
majority of any day, in a manner that prevents such animal from: 1. Lying down and fully extending
his or her limbs; or 2. Turning around freely” [35]. It won in a landslide vote, 62% for and 38% against.
The ban was set to take effect 31 December 2012.

In January of 2007, two of the nation’s largest veal producers, Strauss Veal and Marcho Farms,
announced they would abandon veal crates. Later that year, the American Veal Association’s board of
directors unanimously approved a new policy to move the entire U.S. veal industry to group housing
within ten years [36]. The animal protection movement had changed an entire industry.

In February of the year the gestation crate ban was set to take effect, Hormel subsequently pledged
to transition not only its Arizona facilities, but also its farms in Colorado and Wyoming, setting a goal
of 2018 [37] and bringing the total to over 50,000 sows who would be freed from their gestation stalls by
this one company alone [38]. The alternative system that producers began to explore, group housing,
provided more space and permitted the sows to walk, socialize and lie down comfortably.

5. The Power of Undercover Investigations

5.1. Hallmark/Westland

In the fall of 2007, an investigator working for the HSUS documented inhumane treatment of
downed dairy cows, those too weak or metabolically taxed to walk, at a slaughterhouse in Chino,
California [39]. Plant workers at the Hallmark/Westland facility were filmed using a forklift to
forcibly move cows who could not rise to their feet, dragging them with chains, kicking them,
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spraying high-pressure water hoses into their nostrils and shocking them with electric prods, all
in an effort to get them to stand long enough for the U.S. Department of Agriculture (USDA) veterinary
inspector to pass them for slaughter. The HSUS released the footage in January of 2008, and the
widespread press coverage that followed sparked national public concern [40]. The reaction was
unprecedented and surprised even animal advocates, who were accustomed to such footage being
dismissed. Farm Sanctuary had been conducting investigations since 1986, and thirteen previous
complaints of animal mishandling at the same plant over the preceding decade by the Inland Valley
Humane Society and the Society for the Prevention of Cruelty to Animals seemed to have hardly been
noticed; but after the HSUS investigation, two of the plant’s employees were arrested and convicted
on animal cruelty charges (this was unprecedented: the first time slaughterhouse employees had
ever been convicted of animal cruelty at a slaughterhouse), and the USDA initiated the largest meat
recall in U.S. history (143 million pounds of beef). The HSUS brought a federal False Claims Act
lawsuit alleging the facility’s owners had defrauded the U.S. Government by selling USDA beef from
cruelly-treated cows in violation of its federal contracts. The U.S. Department of Justice joined in
HSUS’s claims and jointly prosecuted the case, which culminated in the largest judgment for animal
abuse ever entered in a U.S. court: over $150,000,000. Some of the success of the investigation was due
to the fact that the Hallmark/Westland plant was a major supplier of beef to the USDA’s Commodity
Procurement Branch, which provides beef to the National School Lunch Program. This intensified the
public’s reaction; parents across the nation lamented the feeding of meat from sick animals to school
children. The Hallmark/Westland incident and subsequent investigations appears to have heightened
the public’s sensitivity to farm animals.

5.2. Widespread Objectionable Practices

Follow-up investigations at livestock auctions confirmed that the mishandling of downed animals
at Hallmark/Westland was not a one-off occurrence [41]. Animal advocates argued it was part
of a larger, systemic problem of relatively common inhumane practices in agriculture. However,
the common defense from industry spokespersons has been that inhumane behavior was rare
because it was in the producers’ economic best interest to treat their animals well [42]. However,
the Hallmark/Westland facility had passed two previous USDA audits (the more recent awarding
a flawless report) [43] and had been designated “Supplier of the Year” by USDA in 2004–2005 [44].

Investigations had become a powerful method for exposing inhumane practices. Technology had
advanced to the point that tiny cameras could be hidden, enabling hired investigators to record the daily
operations of the facility, legally obtaining footage (previous activists had resorted to the risky tactic of
trespassing with camcorders at night). Between 2001 and 2017, there were over 50 investigations of
farms, auctions and slaughterhouses in the United States and Canada by a number of groups including
The HSUS, Mercy for Animals (MFA) and Compassion Over Killing (COK). The footage obtained from
these investigations showed everything from poor or unskilled animal handling (resulting in distress
or injury to the animals), failed euthanasia attempts, neglect and willful cruelty, all set in standard
animal housing and transport conditions. Where criminal animal cruelty was suspected, animal
protection groups gave the footage to departments of agriculture and district attorneys, resulting
in convictions, lost contracts, legal complaints and even the revision of laws. When released to the
public, social media allowed rapid sharing of the footage, with some videos garnering over a million
views. Investigations were picked up by major media channels including the Cable News Network
(CNN) [45], the New York Times [46], and the Washington Post [47]. Each investigation further
offered the opportunity for public discussion of the state of farm animal production in America.
In response to the profusion of investigations, agricultural industries in several states began backing
legislation to criminalize the taking of photos or video on a farm without the owner’s consent [48]
(so-called “Ag-Gag” bills that have subsequently been challenged under the First Amendment of the
U.S. Constitution [49,50]).
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On the one year anniversary of the Hallmark/Westland investigation, the popular industry
trade magazine, Meatingplace, published an overview of how the recall permanently changed the
meat business, writing “From regulations to school lunch suppliers to video recordings of operations,
the process of taking meat products from pasture to plate will never be the same” [51].

6. California’s Proposition 2

6.1. The Campaign

Following the passing of Proposition 204 in Arizona, Smithfield Foods, the nation’s largest
pork producer, announced in January of 2007 that it would phase out gestation crates at all of its
company-owned sow farms within ten years. In Oregon [52] and Colorado [53], state legislatures
passed bans on gestation crates in June 2007 and May of 2008, respectively. The ban in Colorado
included veal crates. In early 2008, the PEW commission on Industrial Farm Animal Production
(chaired by former Kansas Governor John Carlin) released an extensive 2 1

2 -year study. One of its
recommendations was to “Phase out the most intensive and inhumane production practices within
a decade . . . ” [54]. Around this time, some food companies began pledging to move their supply
chains away from intensive confinement practices (including Safeway, Burger King, Bon Appétit,
Wolfgang Puck and Whole Foods). Against this backdrop, the HSUS began to qualify a farm animal
welfare measure for the ballot in California.

While the pork and veal sectors in California were small, the egg industry was the fifth largest
in the country, with 19 million hens [55]. In conventional, industrial egg production, laying hens are
confined to small, wire cages of five to eight birds. The cages are lined in rows and stacked into tiers
four, sometimes five, high. Using such battery cages, a single barn may hold hundreds of thousands
of hens together under one roof. The U.S. trade industry association for the egg industry, the United
Egg Producers (UEP), recommendation for space allowance for a white hen was then, and remains
now, 67 in2 (432 cm2) [56]. A single sheet of notebook paper in the United States is 94 in2 (603 cm2),
and campaigners used this comparison to demonstrate to consumers how little space birds were
provided in the commercial egg industry.

Among animal advocates, there was a prevailing concern that it would be difficult to get people to
care about chickens; in previous pre-ballot statewide polling, a measure to protect hens alone was less
popular than polling language on pigs and calves [57]. However, the FFC suspected that most people
just never really thought about chickens. Investigations in the 1990s revealed poor welfare of hens in
battery cages, but this was before the rapid dissemination of investigative footage (the early videos
were distributed on VHS tapes). FFC’s leadership reasoned that it was not that people did not care,
they simply did not know, and when given the chance to help all three species at once, voters would
approve such a measure, as polling in California later showed [58]. They further wagered that if people
could see for themselves, through video and photo evidence, the conditions in which hens in the egg
industry were commonly kept, they would support reform.

In 2008, The HSUS, together with other organizations including Farm Sanctuary, the Animal
Protection and Rescue League, Compassion Over Killing and the San Francisco Society for the
Prevention of Cruelty to Animals, launched a ballot initiative in California that would provide gestating
sows, calves raised for veal and egg-laying hens more living space. The language of the proposition
was simple. It included a prohibition on tethering or confining “any covered animal, on a farm, for all
or the majority of any day, in a manner that prevents such animal from:

(a) Lying down, standing up, and fully extending his or her limbs; and
(b) Turning around freely”.

Fully extending limbs was further defined as “extending all limbs without touching the side of
an enclosure, including, in the case of egg-laying hens, fully spreading both wings without touching
the side of an enclosure or other egg-laying hens” [59]. For six months, thousands of volunteers
gathered nearly 800,000 signatures from residents to place the measure on the ballot.
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While most measures gain access to the ballot by hiring firms to pay signature gatherers, the animal
welfare coalition in California relied primarily on volunteers. The volunteers stood outside animal
shelters, pet supply stores and anywhere else they thought voters sympathetic to animals would likely
be gathered. The top volunteer personally gathered more than 5000 signatures, largely by drawing in
passersby to watch his three very well-trained border collies perform tricks. The effort quickly became
the largest mobilization of public support in the history of the humane movement.

On 9 April 2008, Debra Bowen, the Secretary of State for California, certified that the initiative
would appear on the November ballot, after concluding proponents of the measure had gathered more
than enough voter signatures. Officially, it was titled the “Standards for Confining Farm Animals
Act” [60], although the official legal name it would bear post-election was the “Prevention of Farm
Animal Cruelty Act”. It was listed as Proposition 2 on the ballot.

The initiative was endorsed by a long list of businesses, farmers, politicians (including
Assemblyman Mark Leno and state Senator Carole Migden), veterinarians (including support from
the California Veterinary Medical Association) and other organizations (including the Center for Food
Safety, the Center for Science in the Public Interest, the Consumer Federation of America, Clean Water
Action, the Sierra Club, the United Farm Workers and the Union of Concerned Scientists). Individual
donors gave thousands of dollars to support the YES! on 2 campaign.

Those organizing in opposition to the measure included the UEP, the Pacific Egg & Poultry
Association, the California Farm Bureau and multiple large egg producers, with production both
inside and outside of the state, banding together as “Californians for SAFE Food”. They advanced
the arguments that the measure would jeopardize food safety and public health, heighten the risk
of salmonella and avian flu outbreaks, increase the price of eggs and leave consumers with fewer
choices [61]. They also predicted that it would dismantle the egg industry in California and that
Proposition 2 was a disguised attempt to prevent people from eating meat. HSUS attorneys discovered
that the American Egg Board, a federally-created organization overseen by the USDA, was planning to
direct $3,000,000 of its funds to oppose Proposition 2 in California. Federal law prohibits such political
activity by the Board, as HSUS made clear in a lawsuit filed to block that donation. A federal court in
San Francisco agreed the transaction would be illegal and ordered the Board not to make it [62].

It was difficult to argue that the price of eggs would not increase when hens were given more
room in cage-free systems, but previous analyses had suggested the increase would be modest [63],
particularly when expressed on a per-egg basis or in the context of consumers’ monthly food budget.
However, looking more deeply into potential price increases, HSUS staff discovered an apparent egg
producer attempt to drive up the price of eggs nationwide over many years. In part, this involved
animal welfare standards developed to allow egg producers to reduce the total U.S. hen population
and thus reduce egg output, thereby driving up the price of eggs. HSUS took these concerns to the
Department of Justice and the Federal Trade Commission (FTC). A few months later, purchasers of
eggs filed a federal antitrust class action lawsuit that is still pending [64].

The health and disease arguments against the measure however, were largely unsupported.
Reviewing the literature on the incidence of salmonella (the number one food safety issue in egg
production [65,66]) on cage and cage-free farms, FAW found that the largest study ever conducted,
an EU baseline survey of more than 5000 operations in two dozen countries, concluded that it was the
large, cage facilities, and not the cage-free farms, which had higher salmonella risk [67]. (In hindsight, it
is noteworthy that the largest egg recall in the history of the United States, in which nearly 2000 people
were sickened by Salmonella enteritidis, would be traced back to a large battery cage company in Iowa
just two years after Proposition 2 [68].)

There was also debate regarding rural communities and the environment. HSUS identified a major
egg producer dumping millions of gallons of liquefied manure from caged hens into a multi-acre
lagoon right next to long-time residents. The HSUS filed an environmental lawsuit on behalf of the
neighbors, which led to a 2011 jury verdict in favor of the neighbors’ nuisance claims and an award of
over half a million dollars in damages to them [69].
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The YES! on 2 campaign utilized multiple media outlets including television advertising, radio,
Facebook and Twitter. There were public discussions at universities and major fundraising events.
Every part of the state was covered, with full-time organizers in the major media markets, including
agricultural areas such as Fresno. In addition, the campaign produced an online animated video that
went viral, with farm animals parodying Stevie Wonder’s famous song, Superstition, reworked to be
about the need to support Proposition 2. HSUS staff, volunteers and even Pacelle himself knocked on
doors to ask people to vote yes on Proposition 2. The Oprah Winfrey Show devoted an entire episode
to the effort in October.

Mercy for Animals released undercover videos from a major West Coast egg producer and
distributor, just weeks before the vote. In addition to battery cages, the video also showed a worker
stamping on a sick hen. The footage further bolstered the campaign, and there appeared to be
a palpable change in social climate in favor of animals.

On 4 November 2008, Prop 2 campaigners gathered together to watch the voting results. In the
end, it was a landslide victory; Proposition 2 passed with 63.5 percent of the votes in favor and
36.5 percent against. There were 11 other measures on the statewide ballot, but none received more yes
votes than Proposition 2. It won majorities in 47 of 58 counties, across genders, and in all age, education
and ethnic groups polled [70]. It was even favored among rural voters, including in some of the largest
agricultural counties. The act was written into California’s Health and Safety Code [59]. It remains one
of the most important advancements for farm animals in the history of U.S. animal protection work,
easing the way for subsequent public and corporate policy and standards setting work.

6.2. The Ensuing Legal Activity

Animal advocates consistently maintained that Proposition 2 established behavioral standards
that can be easily understood. By the terms of the law, hens must be able to fully spread both wings
without touching the side of their enclosure or another egg-laying hen. In the official ballot voting
guide, the argument in opposition to the measure went further, stating that Proposition 2 “effectively
bans ‘cage-free’ eggs, forcing hens outdoors for most of the day” [60]. After the initiative passed,
however, some members of the egg industry wanted to continue using cage systems.

Three different lawsuits were filed on the grounds that the new law did not provide precise
space requirements. In 2010, JS West, a large California egg producer that had installed “colony
cages” supplying 116 in2 (749 cm2) of space per bird, sought a declaration that these new cages were
acceptable under Proposition 2 in Fresno County court. The court dismissed the case in 2011, finding
that JS West had not pled sufficient facts to establish an actual or present controversy [71]. In 2012,
egg producer William Cramer and the Association of California Egg Farmers (ACEF) filed two separate
lawsuits in state and federal court, respectively, arguing, among other things, that Proposition 2 was
unconstitutionally vague. However, the courts did not agree, ultimately ruling against the plaintiffs.
The Cramer court’s 2012 decision noted that Proposition 2 was not vague because it “establishes a clear
test that any law enforcement can apply, and that test does not require the investigative acumen of
Columbo to determine if an egg farmer is in violation of the statute”. The decision was upheld by the
Court of Appeals in 2015 [72]. Additionally, the state court dismissed the ACEF case in 2013, with leave
to amend [73]. ACEF voluntarily dismissed the case in 2014. The HSUS was a party in all three of these
cases, with its Animal Protection Litigation team joining pro bono attorneys to defend Proposition 2.

Two years after Proposition 2 passed, state Assemblyman Jared Huffman sponsored AB 1437, a bill
requiring that eggs sold in the state of California, regardless of where they were produced, come from
conditions commensurate with the behavioral standards set forth in Proposition 2. The sales ban
passed in 2010 and was signed into law [74] by then Governor Arnold Schwarzenegger.

This, too, was challenged in the courts. In 2014, the Attorney General of Missouri, Chris Koster,
along with attorneys general from Nebraska, Alabama, Kentucky and Oklahoma and the Governor
of Iowa, Terry E. Branstad, filed a lawsuit challenging AB 1437 under the Commerce Clause of the
U.S. Constitution and on federal preemption grounds. Their district court lawsuit was dismissed in
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October of the same year, when the court ruled that the state governments did not have standing in
the matter to sue on behalf of all citizens of their states. Plaintiffs appealed the case to the 9th circuit
in November of 2016. That court affirmed the lower court’s decision, specifically noting that because
California egg farmers were subject to the same rules as egg farmers from other states, the law was not
discriminatory [75].

7. The 2010 Ohio Ballot Initiative

Countermeasures

The state-by-state legislative model continued, with wins in Maine [76] and Michigan [77] in
2009. The farm animal protection movement had become a formidable force, enough so that producer
organizations and politicians were paying attention. The threat of a potential ballot initiative was
enough leverage to initiate serious discussions with state legislators. However, the campaign took
a different course when it reached Ohio. Ohio ranked second in egg production [78] and ninth in
hogs [79] and was thought to have a significant veal production sector, as well.

Pacelle and HSUS staff began conversations with the Ohio Farm Bureau, the state’s Veterinary
Medical Association, the Cattlemen’s Association and the Pork and Poultry Councils in February of
2009. The HSUS made it clear that a Proposition 2-style ballot initiative was being contemplated for
2010 in Ohio, but also that the preference was to negotiate a legislative compromise and avert a costly
and divisive ballot initiative campaign, with progress in Colorado serving as a model. After initial
conversations, the HSUS waited for a response.

On March 16, the HBO documentary Death on a Factory Farm was released. The film chronicled
an undercover investigation of a Wayne County, Ohio, farm where, among typical animal housing and
handling concerns, a producer was filmed using a forklift to raise heavy sows by a noosed logging
chain, killing the pigs by slow hanging. After being hoisted off the ground, sows were shown struggling
and kicking in mid-air for almost five minutes while employees stood by watching. During the ensuing
trial for animal cruelty charges, the Ohio Pork Producers Council put up $10,000 in legal fees for the
defense. Of the ten charges filed, only one resulted in a conviction, and it was unrelated to the hanging
of sows. The farm manager who was filmed throwing baby piglets was fined $250 and sentenced to
a training course on the proper handling of hogs.

In defensive mode, the politicians in the General Assembly of Ohio proposed a preemptive
counter measure to the HSUS’s proposed initiative. This was a constitutional amendment to create
a Livestock Care Standards Board in the state tasked with writing guidelines for the care of livestock
and poultry. The HSUS opposed the amendment, asserting a livestock board would simply codify
industry norms, and continued with plans to go to the ballot. However, the amendment (Issue 2)
passed in November 2009.

The coalition of animal protection groups, this time “Ohioans for Humane Farms”, would have to
gather 402,275 valid signatures of registered Ohio voters from 44 of 88 counties to place the measure
on the ballot. The initiative was written to require the newly-formed Ohio Livestock Care Standards
Board [80] to ban cage confinement practices. However, in order to address other major welfare issues,
it also included a ban on the transport or sale of “downer cows” (as seen in the Hallmark/Westland
investigation) and a ban on the use of strangulation as a “euthanasia” method (as spotlighted in the
Death on a Factory Farm documentary).

The threat of the ballot initiative provided further impetus for continued negotiation, and to
avoid bitter political conflict, discussions resumed. While volunteers gathered signatures to put the
potential measure on the ballot, Gov. Ted Strickland tried to find a way to avert the measure while
still passing farm animal welfare reforms. In a series of negotiations between Strickland, Pacelle and
the Ohio Farm Bureau, a deal was brokered in July 2010. In exchange for the HSUS dropping ballot
plans, the Ohio Farm Bureau and the farm trade associations agreed the Livestock Care Standards
Board would promulgate rules to include the downer cattle and humane euthanasia provisions, as well
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as a moratorium on the construction of new battery cage facilities and the eventual phase out of
gestation and veal crates. Pacelle also secured in the agreement provisions addressing other pressing
animal protection issues, including recommendations to the state legislature to prohibit the sale and/or
possession of dangerous exotic animals, including big cats, bears, primates and others.

It was a tragic turn of events that prompted the Ohio legislature to enact the ban on the acquisition
of exotic pets in June of 2012. In Zanesville, the troubled owner of a menagerie of large carnivores and
primates took his own life after opening the cages to set free approximately 50 animals. To protect the
public, authorities shot 18 Bengal tigers, 17 lions, as well as wolves, grizzly bears and other animals.

8. The Federal Egg Bill

Partnering with Egg Producers

In 2011 when ballot initiative signature drives were underway in Washington and Oregon,
the UEP approached the HSUS to initiate a conversation regarding the prospect of a federal bill to
define minimum space requirements for egg-laying hens. This was a surprising turn of events because
previous battery cage campaigns had produced a highly polarized, adversarial relationship between
the two organizations.

After much private deliberation, a deal was announced on July 7 in a joint press conference.
The HSUS and the UEP would work together in the U.S. Congress to pass “The Egg Products Inspection
Act Amendments”, which would set minimum space requirements and phase out the use of barren
battery cages over the next 15 years, along with numerous other reforms.

It was a compromise agreement that banned battery cages, but permitted the use of enriched
colony cages of the sort JS West had installed in California. However, the bill required nearly double
the space per bird of a typical battery cage, 124 in2 (800 cm2). Importantly, the deal would also mandate
labeling on all egg cartons nationwide, informing consumers of the housing system used to produce
the eggs, with descriptions including “eggs from caged hens” on cartons of eggs originating from
colony cage systems. In exchange, the HSUS put on hold efforts to qualify ballot measures in the
Northwest. Pacelle explained to the volunteers collecting signatures in Oregon and Washington that
a ballot initiative is only an option in around half of U.S. states. Many of the top egg producing states
do not allow the process; at the time, federal legislation appeared to be the only option for setting
minimum space standards for every hen in the nation.

The “Egg Products Inspection Act Amendments” were introduced in Congress twice, first in
2012 [81] and then again in 2013 [82]. The effort was praised as a rare coalescing of disparate interests
in politics. However, the 2012 House bill was referred to an agricultural subcommittee, where it failed
to advance. In the Senate, Sen. Dianne Feinstein (D-Calif.) offered it as an amendment to the 2012
Farm Bill, but it was not one of those debated on the floor. In 2013, the amendments again did not
advance, blocked by the beef and pork lobbies from farm states, who maintained that it would set
a precedent for the on-farm federal regulation of the rest of animal agriculture.

9. Corporate Policy

9.1. Engaging with Major Brands

During the legislative campaigning, the HSUS’s renamed Farm Animal Protection (FAP) section
engaged in a corporate outreach campaign, raising the battery cage and gestation crate issues with
major pork and egg buyers, including restaurants, grocery stores, food service companies, fast-food
chains, hotels, cruise lines and other segments of the food retail sector. Companies varied widely in
their response. Some were interested in positioning themselves progressively on animal issues, while
those at the other end of the spectrum were indifferent or, occasionally, extremely wary. The process
started with a courteous letter to the CEO. Sometimes, the initial contact was ignored or politely
dismissed, but usually, it was passed down the chain to (depending on the company) the egg or
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pork buyers, communications team or public relations department. Some companies would agree to
a meeting right away, but in other instances, it took further action to initiate a meaningful conversation.

When friendly requests for a meeting were brushed aside, other avenues to advance the issue
were chosen. Following again in the footsteps of Spira, the HSUS started buying sufficient shares in
publically-traded companies to introduce shareholder resolutions. Federal rules require ownership of
a minimum of $2000 of a company’s stock for 12 consecutive months in order to introduce shareholder
proposals. The FAP team began attending dozens of shareholder meetings, making the case that poor
animal welfare policies put shareholders at a risk. These proposals rarely received majority support
among shareholders (though even if they did, they were simply non-binding advisory proposals
anyway), but simply having the issue on the proxy raised the stakes substantially, generating news
attention and an audience with the key leaders in a company.

Given that brand image is vitally important to large companies, another way that activists engaged
a company’s attention was to link cruelty on farms (documented in undercover videos) to the retailers
they supplied. When corporations were shown the conditions in which animals in their own supply
chain were raised, it would often prompt more serious concern and discussion, particularly if a reporter
called asking questions. If a petition were launched, it could quickly amass hundreds of thousands of
online supporters. The HSUS also asked the Securities Exchange Commission and the Federal Trade
Commission to investigate companies’ potentially misleading claims about animal welfare. Frequently,
when companies received inquiries from those agencies, they quickly reconsidered their strategy.
Investigations, media interest and pubic support improved the willingness of companies to draft or
strengthen their animal welfare policies.

The HSUS staff traveled across the country to meet with company officials to discuss farm animal
welfare. In the early years of the campaign, the meetings were often largely focused on convincing
the company that intensive confinement issues were legitimate concerns, deserving of their attention.
These meetings also helped build trust and a good working relationship. As corporate awareness
of changing state laws and consumer interest in farm animal welfare issues increased, the nature of
the conversation changed. Companies began to focus on how to obtain animal products produced in
alternative systems that could replace crates and cages.

One of the initial obstacles was lack of supply, but as conversations with producers continued,
it was clear that, due to the complex nature of the supply chain, producers were not always aware
of the growing demand. The HSUS worked with brands to clearly communicate that they wanted
cage-free eggs and crate-free pork, to send a clear signal with a well-publicized animal welfare policy.
Once the brand made the public commitment and spoke to their suppliers to arrive at a reasonable
timeline in which to implement the switch, producers began to invest in the infrastructure. It was not
easy, particularly with pork: companies were buying finished product from suppliers who bought
from a processing facility who in turn were purchasing from farmers raising the pigs they bought
as piglets from breeding facilities (where the mother sows were either in gestation crates or group
housing systems). The key was getting communication that reached through the supply chain all the
way down to the farm and breeding farm level.

Discussions sometimes took years. The first meeting with Walmart, the largest grocer in the
nation, took place before Proposition 2 was even on the ballot in California and went on for another
decade. Conversely, the fast-food chain Burger King became an animal welfare leader relatively
quickly, declaring in 2012 that it would use only cage-free eggs in all of its restaurants within five
years. Early commitments were often only small steps forward. For instance, Kraft Foods switched
one million eggs to cage-free in 2011. While switching a million eggs made an impressive public
statement, it was a very small portion of the company’s total egg usage (USDA estimates are that
Heinz, which bought Kraft in 2015, uses 313 million eggs annually [83]). Some companies switched
their eggs in just one product line; Campbell Soup first phased in cage-free eggs for its Pepperidge
Farm brand, and Unilever pledged to switch all of its eggs in Hellman’s light mayonnaise to cage-free
in 2010. However, the Unilever announcement was significant because of the prominent cage-free
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messaging on the product label and in print and television advertisements. Hyatt hotels begin listing
“cage-free eggs” directly on their room service menus. All of these announcements were celebrated
by the HSUS and other animal protection groups, such as MFA and Compassion in World Farming
(CIWF) that were also meeting with major brands. These developments laid the groundwork for
further, more sweeping commitments.

9.2. The Rise of Corporate Social Responsibility

The legislative changes, undercover videos, media and growing number of announcements by
major brand names cultivated continued progress. The concept of cage-free eggs and crate-free pork
production began to sink deeper into public awareness, and it was apparent that companies were
following the issue more closely. Mitigating risk and protecting brand reputation was a factor, but more
often than not, there seemed to be genuine animal welfare concern. Many companies were eager to
use their buying power to transform the industry.

By about 2010, there started to be a noticeable difference in the composition of the company
representatives who came to the table to discuss farm animal issues. Increasingly, it was the
Corporate Social Responsibility (CSR) team, along with the purchasing department, and sometimes the
company’s executives, as well. CSR teams were tasked with understanding current issues of concern
to consumers and building support for social, environmental and animal welfare commitments.
They were increasingly serving as resources for the decision-makers in the company. Brands became
much more likely to accept that they had ethical and social obligations, and their shareholders were
increasingly including sustainability issues in their investment strategies [84]. This made movement
on farm animal welfare much easier to facilitate.

As the work advanced, public commitments were often announced in joint press releases with
the HSUS. Companies began to ask what else they could do about animal welfare. Rather than the
HSUS contacting companies to solicit meetings, major brands started reaching out to the HSUS and
other animal protection organizations.

10. The 2012 Gestation Crate Announcements

10.1. McDonald’s

McDonald’s was a pivotal company, in terms of both its buying power and its high profile brand
name. This made it a target for animal activists, including Spira, for decades preceding FAP’s work.
In a 1980s leafleting campaign, British activists had challenged the corporation on a range of issues
including cruelty to animals. McDonald’s sued, and a court trial ensued, which became known as
the “McLibel” case. It was the longest court case in British history. Although the final ruling was
generally favorable to McDonald’s (concluding that the defendants had not proven many of their
claims), the extraordinary publicity surrounding the case was not. McDonald’s was portrayed as
a bully trying to stifle freedom of speech [85], while Chief Justice Roger Bell, who presided over
the case, ruled that McDonald’s was, in fact, “culpably responsible for cruel practices” involved in
raising pigs, chickens and laying hens, specifically acknowledging the issue of severe restriction of
movement [86]. People for the Ethical Treatment of Animals (PETA) continued the campaign in the
United States with billboards in Chicago (McDonald’s headquarters) and media advertisements.

In 1999, McDonald’s hired Dr. Temple Grandin, a world-famous designer of livestock handling
systems, to implement industry-leading slaughterhouse audits in the United States that improved
the welfare of millions of cattle and pigs [87]. In 2000, they also worked with U.S. animal welfare
scientists to increase cage-space allowances for hens in the company’s supply chain [88], which was
industry-leading at the time (although they continued to permit battery cages).

The HSUS first met with McDonald’s in 2005 when FAP was formed, but the conversations did
not lead to tangible progress until 2012, when HSUS was assisted by shareholder activist Carl Icahn.
Animal protection groups had been meeting with Bob Langert, then Vice President of Sustainability at
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McDonald’s, but Icahn made a call directly to Don Thompson, the President and CEO. Icahn’s call
helped elevate the issue to top priority, and McDonald’s agreed soon after to rid its supply chain of
gestation crates [89] (pp. 33–39).

The McDonald’s pledge came in two phases: a February 2012 joint press release with the HSUS, in
which the company required all of its U.S. pork suppliers to outline their plans to phase out gestation
crates, and a ten-year timeline, announced at the end of May. While the HSUS argued for a more rapid
transition, the organization eventually agreed that such an enormous industry-wide shift required
a longer timeframe.

10.2. The Companies That Followed

The year 2012 was pivotal for the corporate outreach campaign on gestation crates.
Using established relationships with most of the major U.S. food brands, FAP circled back to each firm,
holding up the McDonald’s commitment as an example. If McDonald’s, a price-sensitive company that
sold a considerable amount of pork (one percent of the U.S. supply [90]), could do it, so could others.
Further gestation crate commitments began to follow rapidly. In March, Wendy’s (the second largest
U.S. hamburger chain) and Compass Group (the largest food service company in the world) publicized
their commitments. Burger King made an announcement in April, and Denny’s committed in May.
Many more followed, including Sonic, Kroger, Sodexo, TrustHouse, Sears Holdings, CKE Restaurants,
Heinz, Kraft, Aramark, Wienerschnitzel, ConAgra, Target, IHOP and Appleby’s, among many others.
Within three years of McDonalds’ move, nearly 60 major U.S. companies followed. The timelines
varied, but were usually set to be complete within either five or ten years, by 2017 or 2022.

Smithfield Foods was one of McDonald’s top suppliers, and by 2012, they were 38 percent into
their transition to group housing [91]. However, with the continual retailer announcements and with
the ongoing pressure of undercover investigations of hog farms being released by the HSUS, MFA and
COK, other major pork producers also started transitioning to group housing. Hormel (makers of the
iconic SPAM product) made its pledge in early 2012, and Cargill, Hatfield and Tyson all made public
commitments within two years. However, these producers had a mix of company-owned pigs and
contract growers, and the Hormel pledge did not extend to contract farms. In contrast, Smithfield asked
its contract producers to switch (under threat of loss of contract extensions). Contract producers
accounted for 40 percent of the company’s sow herd (2100 farms across 12 states) [92].

A further challenge to the work on gestation crate policies continued to be that producers who
use group housing systems were sometimes still confining sows in crates during breeding and, in some
cases, for several more weeks, until the confirmation of pregnancy. Under this type of management
system, sows would still be kept in stalls for up to six of their 16 weeks of gestation. Despite these
caveats, the growing shift in the industry meant that well over a million sows would be provided with
more living space (Table 1).

Table 1. Producer group housing pledges [93–100], including the total number of company-owned,
company-managed and contract produced sows [38,101].

Company Pledge
Date

Number
of Sows

Transition Time-Line Time in Individual Crates during
and Following BreedingCompany Owned Farms Contracted Producers

Smithfield 2007 880,000 2017 2022 Individual stalls until
confirmed pregnant

Hormel 2012 52,000 2018 Not included Not available

Cargill 2014 175,000 * 2015 2017 28–42 days

Clemens 2014 55,100 2017 2022 7–10 days on company owned farms;
up to 42 days in contract production

Tyson 2014 62,500 Does not own 32% group housing as
of March 2016 Not available

* In 2015, JBS USA Pork acquired Cargill’s U.S. pork business. The number of sows reported for Cargill is based on
2015 figures, rather than 2016.
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11. The Evolving Social Consciousness

11.1. Financial Support for U.S. Animal Protection in the 21st Century

Financial support for animal protection in the United States has grown substantially in
inflation-adjusted dollars since the beginning of the 20th century. In 1910, McCrea published
an analysis of the animal movement in 1909 reporting that there were around 500 societies who raised
approximately $0.5 per capita in the United States (in 2008 dollars) to support their activities [102].
Today, a reasonably accurate picture of the finances of the animal protection movement can be obtained
by analyzing the 990 files maintained by Guidestar in its database. The animal protection organizations
(those classified as D20 in the IRS database and now numbering around 21,000 are raising around
$3 billion (in 2008 dollars) from donations and program service revenue. This constitutes around
$9.5 per capita in the United States. In other words, animal protection groups raise almost 20-times as
much money today as they did just over 100 years ago. The indications are that public support is still
growing faster than inflation.

11.2. Further Barometers of Public Sentiment

A real sense that societal views regarding animals were changing began to take hold. In 2014
the 50th U.S. state, South Dakota, passed felony-level penalties for animal cruelty. In March of
2015, Ringling Brothers announced it would retire its performing elephants from traveling shows,
surprising animal advocates who had protested the circus for years. A year later, still using wild
animals including tigers and lions, the circus announced it was simply going out of business
altogether. In November of 2015, the National Institutes of Health announced an official plan to
move the remaining government-owned chimpanzees from research laboratories into sanctuaries [103],
marking the end of an era of chimpanzee experimentation in government-funded disease research.

Perhaps one of the greatest reflections of the state of public sentiment toward animal exploitation
and injustice came mid-summer of 2015, when an American dentist from Minnesota, Walter Palmer,
hunted and killed Cecil, a well-known lion from Hwange National Park in Zimbabwe. Cecil was
famous around the world because he had been studied by Oxford University’s Wildlife Conservation
Research Unit (WildCRU) and had been satellite-tracked since 2009. The hunt was allegedly illegal.
Cecil was shot with a bow and arrow outside of park boundaries, wounded and tracked for 11 h before
he was finally killed, then skinned and beheaded [104,105].

The hunt concluded on July 2, but Palmer was not named as the hunter until July 27. His naming
was followed by a massive, global reaction. Protests were held in front of Palmer’s dental clinic, and U.S.
talk show host Jimmy Kimmel did a monologue on ABC (The American Broadcasting Company) the
next day. The story was a top trending topic on social media, and the WildCRU website received
4.4 million visits, causing it to crash, along with Oxford University’s site [105]. Various petitions
were started, appealing to the White House, the U.S. Fish and Wildlife Service and the president of
Zimbabwe, totaling more than two million signatures between them all [106]. Animal protection
groups, including the HSUS, the Animal Legal Defense Fund, the International Fund for Animal
Welfare and the Born Free Foundation, worked to convince major airlines around the world such as
Delta, United and American Airlines to ban the shipment of big game trophies, thus closing options
for hunters to bring back their spoils. The killing of Cecil the lion highlighted the growing social
sensitivity to the issue of big game hunting. The team at Oxford argued that it was the largest public
reaction in the history of wildlife conservation [105].

A further indicator that society’s sensitivity to animal maltreatment was changing came on
17 March 2016. SeaWorld, the ocean-themed amusement park, declared that it would no longer
breed captive orcas, making its current population the last generation in the park, and that it would
end the public shows involving orcas. Perceptions of captive whales had changed following the
release of the 2013 documentary Blackfish, which chronicled the death of a trainer, Dawn Brancheau,
at SeaWorld Orlando. She was killed by Tilikum, a wild-caught killer whale who had had a troubled
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history in captivity. The documentary was serially rebroadcast by the major news outlet CNN, in
itself a sign of changing public sentiment. SeaWorld’s stock fell; attendance slumped; and the CEO
resigned. SeaWorld’s new CEO, Joel Manby, and the HSUS’s Pacelle shared a friend in common, former
congressman John Campbell, who brokered a meeting between the two parties. After negotiations
with the HSUS, SeaWorld made its pivotal commitment, which Pacelle wrote about in a postscript of
his newly-released book The Humane Economy [89]. Tilikum died at Sea World in January of 2017.

The changing perception of animals and of society’s duties toward them likely aided the work
to protect farm animals. A survey of 798 U.S. households, published in 2014, found that almost half
of the respondents (46%) were somewhat or extremely concerned about the welfare of U.S. livestock
animals [107]. A Gallup poll released in May 2015 found the number of people who believed that
“animals should have the same protection from harm and exploitation as people” had increased from
25% in 2003 and 2008 polls to 32% in the 2015 poll [108]. Further survey work reported that people
concerned about farm animal welfare were frequently younger and more often female [107].

The societal change was reflected in major news announcements, the public’s reaction to them,
media interest and personal conversations. Ideas about animal protection appeared to have shifted
from the margins to mainstream.

12. The Demise of the Battery Cage in America

12.1. Freeing the Hens

Until 2015, the battery cage had been the standard form of egg production for more than 60 years.
However, on 1 January 2015, California’s Proposition 2 and AB 1437 took effect, and by law, all shell eggs
produced or sold in the state had to be compliant with the new specifications, effectively preventing
the sale of eggs produced in conventional battery cages. Further, since approximately 20 million eggs
were being imported into California every day [109], there were reverberations around the country,
particularly in the Midwest’s top egg producing states.

In February, Sodexo, a major food service manager at thousands of college cafeterias, universities,
hospitals, and corporate dining centers across the country, extended its previous commitment to
switch all of its shell eggs to cage-free by announcing it would transition its liquid egg supply, as well,
bringing its total to the equivalent of 239 million shell eggs used a year. Compass Group and Aramark
had already made similar announcements in 2015.

In March, Steve Easterbrook took over as CEO of McDonald’s. The company was in a slump,
and Easterbrook was brought in to turn it around. One decisive move that he made was to launch
the all-day breakfast menu, which set the chain to increase egg sales, then already at two billion
annually [110].

Easterbrook, who was from the United Kingdom where McDonald’s eggs were sourced from
free-range facilities, made another pivotal change. He decided to address animal welfare concerns and
draw customers back into its restaurants by pledging, on 9 September 2015, to move to 100 percent
cage-free eggs in both United States and Canadian supply chains within 10 years. Again, McDonald’s
would change an entire industry.

Like the 2012 gestation crate announcement, McDonald’s decision to go cage-free sparked
an unprecedented chain reaction among other brands. In the following months, nearly a hundred
other major companies enacted similar purchasing policies (Appendix A).

Egg producers began to transition to cage-free housing. Aviary systems, now firmly established
in European countries, were being sold in the United States by equipment manufacturers boasting
25 years of management experience in alternative housing. Cage-free egg production was already
increasing rapidly (Figures 1 and 2), but in October of 2015, Cal-Maine Foods and Rose Acre Farms
announced a joint venture to establish a cage-free operation in Texas with a capacity for 2.9 million hens.
Hickman’s Eggs announced it would expand cage-free production by two million hens, and Herbruck’s
Ranch, a major supplier to McDonald’s with 8.5 million hens, has not built a new cage facility since
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2005 [111]. Many other producers were installing more cage-free production capacity. The industry
trade publication Feedstuffs reported that the supply of cage-free eggs was becoming more reliable,
and the American Egg Board divulged that the percentage of cage-free eggs available on the market
had jumped more than 60% from 2014 to 2015 [112].
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12.2. Pressuring the Holdouts

Restaurants, food service providers and hotels were switching (Appendix A), but the grocery
stores took longer. They were reluctant to stop selling battery cage eggs, reasoning that consumers
should be offered a choice. From the HSUS’s perspective, consumers were not making an informed
choice, since the cartons do not indicate that the eggs come from caged hens. Some cartons even depict
bucolic imagery despite the eggs being from caged hens. HSUS argued that cage-free should be the
new baseline, with choices extending to free-range and pasture-based systems.

Early in 2015, the HSUS began focusing on Costco, a membership-only warehouse club that sold
2.9 billion eggs per year. In 2007, the club had committed to going 100 percent cage-free, but had failed
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to commit to a time frame. It was also unwilling to engage in dialog on this issue, so the HSUS began
to apply pressure. Over the summer, the HSUS released undercover video footage of a Pennsylvania
supplier to Costco, showing hens crowded into battery cages. Eggs from such hens were subsequently
packaged and sold in cartons depicting pictures of hens roaming in outdoor pastures. Again, The HSUS
engaged with the FTC and asked the agency to take action to stop the egg company from using images
that could be misleading, but by the time the FTC investigated, the supplier had already abandoned
the use of that particular packaging. The HSUS also filed a shareholder proposal shortly after breaking
the investigation, asking Costco to disclose the risks to investors in the stores’ supply chain. The HSUS
launched a website, “CagedForCostco.com” and enlisted the help of celebrities. Ryan Gosling, Brad Pitt
and Bill Maher spoke out, asking Costco to commit to a timeline for sourcing from cage-free suppliers,
generating substantial media attention. Costco finally recommitted to going cage-free in December of
2015, only a few months following the McDonald’s announcement.

While campaigning against Costco and meeting with other major egg retailers, the HSUS
continued to focus on the one company with the buying power to put an end to the debate: Walmart.
The company was the largest retailer in the world, with nearly 260 million customers per week in
11,535 stores world-wide [113]. Walmart sells 25% of all groceries in the United States. Meetings with
Walmart had indicated there was some willingness to join the growing movement to go cage-free,
but the company’s reputation for being the lowest on costs was an obstacle. In dialog with the
company, the HSUS emphasized that Walmart’s scale made it the most important player in agriculture,
that the public wanted supply chains to reflect their values and that Walmart could set the corporate
standard. Discussions were affable, but progress was limited. The company had, in May 2015, released
a sweeping, but general animal welfare policy. It was a good first step, but without a timeline for
instituting a no-cage policy, it would not lead to real change.

After working internally with suppliers, Walmart took the next step on 5 April 2016, announcing
that both Walmart and Sam’s Club (the company’s warehouse cost club retailer) in the United States
would set a goal of transitioning to a 100 percent cage-free egg supply chain by 2025. This move settled
the debate; clearly there was no future for cages in the U.S. egg industry.

By 25 April 2016, 14 out of the 15 top grocery stores had announced timelines to go completely
cage-free, as well. The last grocery store, Publix, finally announced in July, after the HSUS created
a YouTube video parody of battery cage confinement, “Why 20 people are stuck in an elevator” and
aired it as a television commercial.

In August of 2016, the USDA estimated that it would require over 50 billion eggs to meet the
requirements in all of the public pledges [83]. According to the USDA’s calculation, over 200 million
hens would have to be cage-free to meet this demand, or about 70% of the nation’s total flock.
USDA’s data suggest that so far, the transition has kept pace with demand (Figure 3).

It appeared that few people in America had not noticed the change. Media stories about big name
brands pledging to go cage-free were published regularly and covered in major news outlets [114–116].
National Public Radio covered the trend [117–119], and Fortune Magazine featured a front page story
on Easterbrook titled “Inside McDonald’s Bold Decision to Go Cage-free” [120]. However, it was not
all good press, with some articles pointing out the management challenges in cage-free production,
consumer confusion about what cage-free really meant and the logistics of switching such an enormous
supply in a limited time-frame [121,122]. Naturally, the transition will be closely watched by many
different stakeholders.

In March of 2016, McDonald’s received the Henry Spira Corporate Progress Award from the HSUS.
It is hoped that Spira would be pleased with the progress since his first meetings with McDonald’s in
1989, were he still alive today. Spira’s groundwork made way for the sea change that is so celebrated
now, and his approach is firmly embedded in the history of the humane movement.
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13. Conclusions: Looking Ahead

Over the past decade, the plight of farm animals has worked its way into common discourse in
legislatures, court rooms, universities, investment firms, business conferences, family dinners and the
farms themselves. The entrenched cultural disregard for farm animal well-being has been replaced
with a sincere reexamination of the way we raise animals for food, as part of a larger societal discussion
entwined with other agricultural sustainability topics, such as the environment, global warming,
antibiotic overuse, rural communities, human health and nutrition.

With the debate over cage confinement essentially settled in the United States, there was little
organized opposition to the ballot initiative in Massachusetts, which passed in November 2016 [124]
and will prohibit cages and crates in the state, as well as the sale of eggs, veal and pork from caged
animals. The HSUS has begun work on new issues, turning back to the scientific literature for guidance,
and initiating a major campaign on the welfare of broiler chickens. The confinement work is expanding
into new regions of the world. Humane Society International (HSI), with 12 international hubs on
six continents already in place, has plans to extend its presence further over the coming five years.
HSI Farm Animals has already had tremendous early success. Since July of 2016, numerous companies,
including Compass Group, Burger King and Sodexo, have extended their animal welfare policies
globally, and after talks with HSI, Mexico-based Grupo Bimbo (the largest bakery company in the
world) announced it would switch completely to cage-free eggs. In India, HSI working with the
Federation of Animal Protection Organizations (FIAPO) is challenging battery cages in the courts,
with consolidated state cases now moved to the High Court of Delhi. After working with HSI in Brazil,
the world’s largest pork producer, JBS, announced that it had phased out the use of gestation crates
at all company-owned facilities in 2016. These are just a few examples, with further announcements
coming regularly.

Reflecting back, future generations will likely be surprised that there was ever a time when it was
considered acceptable to confine a calf or a pig so tightly that he or she could not even turn around for
weeks or cage a bird so tightly that she could not spread her wings. The events that have led to the
dismantling of cages and crates might then be viewed within the larger societal context of progress
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on a range of social and moral issues [124]. The farm animal welfare reforms over the last decade in
the United States run parallel to other shifting societal norms, such as the Supreme Court extending
the right of gay couples to marry and the first time in U.S. history that a woman was chosen to be the
presidential candidate of a major political party. It may one day appear that these changes would have
been inevitable with time, but it is the dedicated work of social reform advocates over many years
driving the change, as the campaign to end the intensive confinement of farm animals clearly shows.

Author Contributions: Andrew Rowan conceived of the idea for the paper and contributed to its drafting.
Sara Shields led the writing, and Paul Shapiro contributed and added key details.

Conflicts of Interest: The authors declare no conflict of interest.

Appendix A

Table A1. A partial list of company cage-free pledges based on USDA estimates [83] and organized by
the date of each public pledge.

Company Pledge Date Annual Egg Usage Transition Time-Line

Red Robin 25 May 2009 2,000,000 2010
Hellman’s Mayonnaise 24 February 2010 350,000,000 2020

Hyatt Hotels 24 May 2011 3,000,000 2011
Burger King 25 April 2012 1,200,000,000 2017
Au Bon Pain 21 January 2013 41,000,000 2017

Marriott 27 January 2013 25,600,000 2015
Delaware North 22 October 2014 370,000,000 2016

Sodexo 19 February 2015 239,000,000 2020
Aramark 12 March 2015 215,000,000 2020

Centerplate 23 March 2015 600,000 2020
King’s Food Markets 5 April 2015 35,000,000 2025

Otis Spunkmeyer 5 April 2015 100,000,000 2023
Hilton Hotels 6 April 2015 4,100,000 2017
WinCo Foods 25 April 2015 85,100,000 2025

Revolution Foods 1 July 2015 3,000,000 2018
Cheesecake Factory 28 July 2015 6,000,000 2020

McDonald’s 9 September 2015 2,000,000,000 2025
Starbuck’s 1 October 2015 195,000,000 2020

TGI Friday’s 27 October 2015 7,000,000 2025
Kellogg’s 29 October 2015 400,000,000 2025

Panera Bread 5 November 2015 120,000,000 2020
Taco Bell 16 November 2015 130,000,000 2016

Jack in the Box/Qdoba 20 November 2015 108,000,000 2025
General Mills 25 November 2015 331,000,000 2025

Costco 2 December 2015 2,900,000,000 2025
Royal Caribbean 3 December 2015 6,900,000 2022
Dunkin’ Donuts 7 December 2015 390,000,000 2025

Subway 8 December 2015 110,000,000 2025
Arby’s 9 December 2015 12,000,000 2020

Einstein Bros 14 December 2015 9,000,000 2020
Flowers Foods 14 December 2015 100,000,000 2025
Peet’s Coffee 14 December 2015 3,000,000 2020

Caribou Coffee 15 December 2015 4,000,000 2020
Shake Shack 15 December 2015 2,000,000 2016

Carnival Corp. 21 December 2015 7,000,000 2025
Nestle 22 December 2015 185,000,000 2020

Wendy’s 4 January 2016 890,000,000 2020
Quizno’s 7 January 2016 45,000,000 2025
Denny’s 14 January 2016 400,000,000 2026

Mondelez 16 January 2016 68,000,000 2020
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Table A1. Cont.

Company Pledge Date Annual Egg Usage Transition Time-Line

California Pizza Kitchen 20 January 2016 3,000,000 2022
Taco John’s 20 January 2016 8,000,000 2025

Target 20 January 2016 1,590,000,000 2025
P.F. Chang’s/Pei Wei 23 January 2016 14,000,000 2025

Schwan Food Co 29 January 2016 37,000,000 2020
White Castle 29 January 2016 12,000,000 2025

Sonic 1 February 2016 155,000,000 2025
Starwood Hotels 1 February 2016 5,800,000 2020

BJ’s 9 February 2016 294,000,000 2022
Trader Joe’s 12 February 2016 638,400,000 2025

Cracker Barrel 15 February 2016 220,000,000 2026
Applebee’s 18 February 2016 4,000,000 2025
CVS Health 18 February 2016 71,100,000 2025

Golden Corral 18 February 2016 20,000,000 2026
IHOP 18 February 2016 214,000,000 2025

Black Bear Diner 19 February 2016 20,000,000 2025
Bloomin’ Brands 22 February 2016 1,300,000 2025

Ahold 23 February 2016 1,085,000,000 2022
Krystal Burger 23 February 2016 11,000,000 2026

Albertsons 1 March 2016 3,073,000,000 2025
Kraft Heinz 1 March 2016 313,000,000 2025

WAWA 1 March 2016 69,100,000 2020
Delhaize America 2 March 2016 1,757,000,000 2025

Kroger 4 March 2016 3,942,000,000 2025
Bob Evans 4 March 2016 100,000,000 2025

The Fresh Market 8 March 2016 236,600,000 2025
Chick-fil-A 9 March 2016 57,000,000 2026

Aldi 10 March 2016 1,260,000,000 2025
Schnuck’s 16 March 2016 144,200,000 2025

Sprouts Market 22 March 2016 324,800,000 2022
Basha’s 23 March 2016 151,200,000 2017

Shoney’s 23 March 2016 36,000,000 2025
Raley’s 24 March 2016 170,800,000 2020

PepsiCo (Quaker) 28 March 2016 10,000,000 2020
Super Value 29 March 2016 670,000,000 2025

Weis Markets 29 March 2016 232,400,000 2026
Darden Restaurants, Inc. 30 March 2016 10,000,000 2018

Stater Bros. 30 March 2016 236,600,000 2025
Walgreens 30 March 2016 76,500,000 2025

Meijer 1 April 2016 313,600,000 2025
Lowes Food Stores 2 April 2016 131,600,000 2025
Smart & Final, Inc. 2 April 2016 365,400,000 2025

Ingles Markets 4 April 2016 282,800,000 2025
Krispy Kreme 4 April 2016 620,000,000 2026

Save Mart Supermarkets 4 April 2016 303,800,000 2025
Snyders-Lance 4 April 2016 100,000,000 2025

Walmart 5 April 2016 11,500,000,000 2025
Fairway Foods 5 April 2016 21,000,000 2025

King Kullen 7 April 2016 51,800,000 2025
Gelson’s Markets 8 April 2016 36,400,000 2020

Giant Eagle 8 April 2016 294,000,000 2025
Boyer’s Food Market 9 April 2016 25,200,000 2026

Brookshire Grocery Co. 11 April 2016 210,000,000 2025
SpartanNash 11 April 2016 224,000,000 2025

LeBrea Bakery 12 April 2016 2,500,000 2016
Vallarta Supermarkets 13 April 2016 65,800,000 2025

Southeastern (Winn-Dixie) 15 April 2016 1,068,200,000 2025
Tops Markets 16 April 2016 229,600,000 2025
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Table A1. Cont.

Company Pledge Date Annual Egg Usage Transition Time-Line

Walt Disney 16 April 2016 57,600,000 2016
H-E-B 18 April 2016 429,800,000 2025

Wegman’s 19 April 2016 126,000,000 2025
Wakefern (ShopRite) 22 April 2016 490,700,000 2025

C&S Wholesale Grocers 25 April 2016 427,000,000 2025
Woodman’s Market 26 April 2016 22,400,000 2025

Dollar Tree/Family Dollar 28 April 2016 250,000,000 2025
7-Eleven 3 May 2016 118,500,000 2025

Allegiance Retail
(Foodtown) 3 May 2016 119,000,000 2022

Dollar General 5 May 2016 320,000,000 2025
Rite Aid 6 May 2016 42,800,000 2025
Heinen’s 9 May 2016 30,800,000 2020

Price Chopper/Market 32 9 May 2016 189,000,000 2025
Carl’s Jr/Hardee’s 10 May 2016 59,000,000 2025

Dairy Queen/Orange Julius 16 May 2016 40,000,000 2025
Superior Grocers 16 May 2016 63,000,000 2025

Bojangles 26 May 2016 92,000,000 2025
Northgate Gonzalez 27 May 2016 56,000,000 2025

Grocery Outlet 1 June 2016 210,000,000 2025
US Foods 1 June 2016 1,115,000,000 2026
Dierberg’s 2 June 2016 35,000,000 2025

Associated Food Stores 10 June 2016 594,600,000 2025
CraftWorks Restaurants 15 June 2016 2,500,000 2022

Jerry’s Enterprises 20 June 2016 36,400,000 2025
Sysco 20 June 2016 1,274,000,000 2026

IGA, Inc. 21 June 2016 870,000,000 2025
Rouses Markets 26 June 2016 61,600,000 2025

Foodland Super Market 29 June 2016 53,200,000 2025
Reasor’s 29 June 2016 26,600,000 2025

BiRite Foodservice 1 July 2016 13,000,000 2026
Niemann Foods 1 July 2016 61,600,000 2025

Martin’s Super Markets 8 July 2016 30,800,000 2025
Harmon’s 11 July 2016 22,400,000 2020

Festival Foods (WI) 15 July 2016 33,600,000 2025
Publix Super Markets 15 July 2016 1,579,200,000 2026

Homeland Stores 20 July 2016 84,000,000 2025
Papa John’s 20 July 2016 39,000,000 2016

Mi Pueblo Food Center 22 July 2016 26,600,000 2025
Sedano’s 22 July 2016 47,600,000 2026

Casey’s General Stores 26 July 2016 80,300,000 2025
Barilla America, Inc. 31 July 2016 38,000,000 2020

Buehler Food Markets 2 August 2016 21,000,000 2025
Focus Brands 5 August 2016 134,000,000 2026

Key Food Stores 8 August 2016 280,000,000 2025
Compass Group 15 September 2016 377,600,000 2019

PAQ, Inc. (Food 4 Less) 12 October 2016 58,800,000 2025
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Simple Summary: This paper provides insight into the role of farm animals in farm-based programs
and their importance to different types of participants. Farm animals provide real work, close
relationships, challenging tasks and opportunities for reflection. They also contribute to a welcoming
atmosphere for various types of participants.

Abstract: We explore the role of farm animals in providing care to different types of participants at care
farms (e.g., youngsters with behavioural problems, people with severe mental problems and people
with dementia). Care farms provide alternative and promising settings where people can interact with
animals compared to a therapeutic healthcare setting. We performed a literature review, conducted
focus group meetings and carried out secondary data-analysis of qualitative studies involving care
farmers and different types of participants. We found that farm animals are important to many
participants and have a large number of potential benefits. They can (i) provide meaningful day
occupation; (ii) generate valued relationships; (iii) help people master tasks; (iv) provide opportunities
for reciprocity; (v) can distract people from them problems; (vi) provide relaxation; (vii) facilitate
customized care; (viii) facilitate relationships with other people; (ix) stimulate healthy behavior;
(x) contribute to a welcoming environment; (xi) make it possible to experience basic elements of life;
and (xii) provide opportunities for reflection and feedback. This shows the multi-facetted importance
of interacting with animals on care farms. In this study the types of activities with animals and their
value to different types of participants varied. Farm animals are an important element of the care
farm environment that can address the care needs of different types of participants.

Keywords: farm animals; care farm; mental illness; youth; dementia

1. Introduction

The intensification and industrialization of livestock farming is under discussion in Western
Europe. Environmental problems, homogenization of the landscape, outbreaks of animal diseases
and poor animal welfare have created a negative image of the agricultural sector [1]. Increasing
pressure on the agricultural sector and changing demands from society have changed the focus of an
increasing number of farmers in Western Europe, generating increasing interest in multifunctional
agriculture [2,3] involving the integration of new activities around the core of agricultural production [1,4].
Combining agricultural production with health and social care services is an innovative example
of more sustainable rural development and multifunctional agriculture [5]. The combination of
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agricultural production and care and support services is known under different names, including care
farming, green care and social farming [6].

Care farming, green care or social farming is a fast-growing sector across Europe [6,7]. It is an
innovation at the crossroads of agriculture and healthcare, where the agricultural sector is actively
involved in providing care to different client groups. Clients, or participants in the vocabulary of
care farmers, are involved in agricultural production and/or farm-related activities. Care farms offer
adult day care services, supported workplaces and/or residential places to clients with a variety of
disabilities [8], including people with mental disorders, people with dementia, troubled youths and
people with intellectual disability. The size of care farms in terms of their number of clients, number
of animals, arable land and other measures differs widely across care farms [6,7]. Care farming has
reached different stages of development in different countries. The Netherlands and Norway are
leading in the number of care farms with approximately 1100 green care farms in each country [9,10].
Care farming is in line with the objectives of rural development policies as well as of health and social
care policies. It promotes the wider idea of multifunctional agriculture, represents opportunities to
reduce lack of services in rural areas and establishes new bridges between urban and rural areas [7].
It is also in line with the changing paradigms in the health sector; from an emphasis on disease, disease
prevention and limitations caused by diseases, to a more and more a positive approach to health with
an emphasis on health promotion, possibilities, and participation [11].

The combination of the personal and dedicated attitude of the farming family and other staff,
carrying out meaningful farm-related activities, and an informal and open community in a green
environment are seen as attractive aspects of care farms for various client groups [11], the perceived
benefits being improved physical, mental and social well-being [12]. Activities involving farm livestock
are important aspects of farm-based programs and they are expected to play an important role in
stimulating the well-being of care farm participants, many of who prefer working with livestock to
activities involving crops [13] and it is expected that interacting with farm animals is important to
them [11,14].

2. Animals in Healthcare

During the 20th century, the presence of animals in institutional care settings increased, while
different concepts of animal interventions, so-called Animal Assisted Interventions (AAI), were
developed [15]. AAI refers to any intervention that intentionally includes or incorporates animals
as part of a therapeutic or ameliorative process or environment [15,16]. AAI encompasses both
Animal-Assisted Therapy (AAT) and Animal-Assisted Activities (AAA). Animal-assisted therapy
(AAT) refers to goal-directed interventions with animals as an integral part of the treatment process for
a particular client [17], while the term Animal-Assisted Activities (AAA) refers to a general category
of interventions without a protocol [15]. Most studies involving AAI deal with interactions between
humans and companion animals [15].

Numerous studies have shown that human-animal contact can enhance the physical, social and
mental health of people with different types of disabilities. It has been suggested that contact with
animals can reduce stress and anxiety, distract people from negative emotions, facilitate interpersonal
relations and provide social support (e.g., [18–23]). Caring for animals can meet the basic social needs
for caring for another living being and experiencing reciprocity [20,22]. Taking care of animals can
boost people’s confidence and self-esteem, and help create a more positive self-image. In interactions
with animals people can experience basic elements of life [22,23]. Interacting with animals can provide
feelings of safety and comfort, and allow people to display affection [20,24,25]. Developing a bond
with animals is considered to be helpful in developing relationships with other people [24]. Several
studies have shown benefits of animals for human health and wellbeing. However in the context of
care farms and farm animals there is still much unknown regarding the benefits of animals for human
health and wellbeing.
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3. Animals at Care Farms

The role and effect of farm animals at care farms for different client groups is a relatively new
area of research that requires further study. Care farms provide a setting that is somewhat different
from the therapeutic healthcare settings that are usually studied, mainly based on small and stable
social communities with flexibility in activities in nature-based settings. The animals on care farms
are, generally speaking, used for production rather than for therapeutic purposes. As such, it is
an environment that offers different types of activities and interaction between people and animals
compared to other settings. In most cases, the focus is on productive farm work, like feeding the
animals, cleaning stables and milking the cows. However, interacting with animals during these
activities at care farms may also facilitate social and communicative contact with the animals [14,16].

In some cases, the care farmers have additional healthcare education [26], while others have no
training or background in healthcare. In contrast with therapeutic settings involving only one animal
species, there are usually different species of farm animals on care farms. Several studies have pointed
at the important role of farm animals in making farms attractive to different types of client groups
(e.g., [14,27–30]). Previous studies have shown that participants at care farms explicitly mentioned
the importance of farm animals in the process of achieving personal and collective well-being [13,31].
Care farms often have a wide variety of animals, including chickens, pigs, sheep, horses and cows [13].
There are different types of care farms, including care farms focusing on agricultural production and
efficient animal production, and care farms that focus on providing care [32]. The types of animal and
the number of animals will vary between different types of care farms. In many cases, care farmers
also keep small pets specifically for the participants [13]. Until recently, few studies have focused
particularly on the role and effects of farm animals [14,21,27], and none of them have focused on the
differences between species of farm animals with respect to their role and value for different types
of care farm participants, which is why this study takes a closer look at the significance of animals
in the care farm context [33]. Although this paper focusses on the perceived benefits of farm animals
for different types of participants on care farms, there is also need to critically think about animals’
potentially contested positions on farms and within therapeutic spaces [31]. Being involved in a care
farming system may not be necessarily be beneficial for animals [31].

4. Aims

The aim of this paper is to provide insight into the activities of participants involving farm
animals and the perceived benefits of interacting with different species of farm animals to different
types of participants of care farms. We provide an overview of results of previous studies, focusing on
the experiences of participants on care farms, including the interaction with farm animals. We then
enrich these findings with the results of interviews and focus group meetings with care farmers, and
interviews with different types of participants focusing on the role of (different species of) farm animals.

5. Methods

5.1. Study Design

We combined different data sources to generate insight into the activities, interactions and
perceived benefits of farm animals to different types of participants. Whenever possible, we tried to
specify these aspects for different species of animals. We started by conducting a literature review.
Data from the studies involved were aggregated and provided us with a general understanding of the
perceived benefits of care farm animals to different client groups. Secondly, we performed secondary
analysis of data collected during six studies carried out between 2001 and 2015, all of which involved
interviewing or observing care farmers and/or different types of participants. The authors of this
paper were all involved in one or more of these studies. Since the aim of the study described in this
paper was different from the aims of the studies from which the data were initially collected, we
considered our approach to be a secondary data-analysis. We had direct access to the original data
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from interviews and observations of (family caregivers of) participants of care farms and care farmers.
This second step allowed us to check our findings against those from the literature study. Also, we
could add to and enrich existing findings by adding, for instance, findings involving client groups not
yet described in existing literature or by adding quotations from respondents underlining the findings
from the literature study. Thirdly, we organized focus group meetings with care farmers, allowing the
care farmers to reflect on the findings from the first two steps and us to connect our findings to the
practical experiences of care farmers in The Netherlands.

5.2. Literature Review

5.2.1. Search Strategy

Our literature review focused on English language papers involving on care farms. Because
we expected the number of studies to be limited, we set no limit on the date range. The search was
conducted in the Scopus database, using the following keywords: care farm, green care, farming for health
and social farm. In addition, the authors manually added other studies of which they were aware.

5.2.2. Study Selection

Papers were eligible if they met the following predefined inclusion criteria: 1. The paper should
focus on green care farms; 2. The paper described original research, including data about the role
of farm animals for participants. From the 16 papers we found, six papers met the inclusion criteria.
One reviewer (Jan Hassink) reviewed all the titles and abstracts of the papers that were extracted on
the basis of their expected relevance. When considered relevant, the complete paper was retrieved
and reviewed for its relevance again. Since we expected to be able to include only a limited number of
studies, all eligible studies were included in our review, regardless of their quality.

5.3. Secondary Data-Analysis of Six Qualitative and Observational Studies

In all studies, participants were eligible for receiving care services of a care farm in line with
the assessments of Dutch or Norwegian agencies tasked with evaluating care needs and eligibility
of receiving care. For participants with mental illness, the focus of care was on rehabilitation and
stimulation of participation in useful activities. For youth care clients, the focus of care was on
stimulation of participation in activities in a productive agricultural setting. For people with dementia,
the focus of care was on providing a structured and meaningful day (i.e., adult day services). Farmers
and social workers on the care farm were reimbursed for delivering care by either the local government,
national government or a health insurance company.

5.3.1. Study 1: Interviews with Care Farmers in The Netherlands

Between 2001–2003, Dutch care farms were selected with long-term experience with interaction
between farm animals and participants, providing day care services to people with mental illness,
children and youths with behavioral problems. Based on the information from the National Support
Centre of care farms, an advocacy organization for green care farmers in The Netherlands, 20 farmers
were selected from different regions in The Netherlands. Semi-structured face-to-face interviews
of approximately 2 h were conducted, focusing on general characteristics of farm animals that are
important to participants and differences between farm animals with respect to activities, characteristics
and therapeutic qualities [34].

5.3.2. Study 2: Interviews with Youth Care Clients in The Netherlands

In 2013, semi-structured interviews were conducted with 11 young people who had completed
a living and working program on an agricultural production-oriented youth care farm in
The Netherlands [30]. The “living and working program” was developed for youngsters between the
ages of 16 and 23 with severe social and mental health problems, varying from externalizing (acting
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out, e.g., aggression) to more internalizing problems (inward, e.g., anxiety and mood disorders, social
withdrawal). The program aimed at providing young people with a normal working environment.
The youngsters were not really motivated to participate in the farm program. However, if they
had rejected the farm based program, they would have been referred to a compulsory program
in a residential youth care institution or a judicial trajectory. The youngsters lived and worked
on productive diary and intensive pig farms for a period of six months on an individual basis.
They helped the farmers in their daily activities. The focus was on carrying out productive work on
animal husbandry farms. The youngsters had the same working hours as the farmer. Unlike on most
other care farms, there were no other participants on the farm, except for the youngsters placed on the
farms. A detailed description of the program is provided by Schreuder et al. [30]. In the interviews, we
focused on the experiences of the youngsters with the different elements of the living and working
program. An important element of the program was taking care of the animals.

5.3.3. Study 3: Interviews with People with Severe Mental Illness in The Netherlands

In 2010, we conduced semi-structured interviews with 13 participants with severe mental
problems, some of whom also had addiction problems [35]. They all attended day activities at care
farms in The Netherlands. The aim of the interviews was to gather information about the rehabilitation
process of participants with severe mental problems at care farms and conventional day activity centers,
and the role of different aspects of working on a farm in this process. We asked the respondents to
reflect on their rehabilitation experiences, the impact of the care farm on their physical, social and
mental health, and the importance of the qualities of the care farms, one of which involved interacting
with animals. The interviews were recorded and transcribed, allowing us to use the participants’ own
words in the analysis.

5.3.4. Study 4: Video Observations of People with Severe Mental Illness in Norway

Between 2004–2006, a study involving 35 adult participants with severe mental health problems
was performed, the aim being to examine how the participants behaved when interacting with
animals [27]. An ethogram and video records were used to study the working abilities (measured as
intensity and exactness of the work with the animals) and different types of behavior they displayed
when interacting with the animals. Video recordings were made near the start and end of a three-month
intervention. Furthermore, the aim was to see if there were differences among different types of patients
and whether their improved working abilities correlated with higher self-esteem, coping ability and
quality of life, or lower levels of depression or anxiety. Finally, the physical distance between the
participants and the animals was examined as an indicator of the level of fear towards the animals and
to see whether closer proximity to the animals was related to active work and caring for the animals
by the end of the intervention period [27].

5.3.5. Study 5: Interviews with People with Severe Mental Illness in Norway

In 2015, a study was performed looking into the experiences of people with mental health
problems who took part in green care activities (including working and interacting with the animals)
on care farms in Norway [33]. A hermeneutic phenomenological research design was applied and
ten semi-structured interviews were conducted. The aim of study design was to capture the clients’
experiences of the work and social interactions on the care farm and their perceptions regarding their
personal health and daily functioning and regarding how the care farm context can motivate, engage
and improve the way people participating in care farm activities function.

5.3.6. Study 6: Interviews with People with Dementia and Their Family Caregivers in The Netherlands

A qualitative descriptive study was performed between November 2012 and November 2013, [36],
with the aim of generating insight into the characteristics of people with dementia and their family
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caregivers visiting adult day services centers, understanding the factors associated with initiating adult
day services, understanding the factors associated with selecting the day service setting, and identifying
the value of adult day services in terms of specific social participation domains. Semi-structured
interviews were conducted with people with dementia living at home and their family caregivers.
Adult day services at green care farms are offered to people with dementia living in the community.
The aim is to provide a structured and meaningful day program to people with dementia and, in doing
so, provide support and relief to family caregivers [37]. The participants were recruited, using
purposeful sampling, via care professionals at ten green care farms and five regular adult day services
facilities in The Netherlands. These professionals provided contact details of eligible participants with
the permission of the participants involved. In addition, an invitation to participate in the study was
placed on the website of a Dutch patient organization for people with dementia.

5.4. Focus Group Meetings

In the Autumn of 2016, four exchange and discussion meetings with care farmers and social
workers on care farms were organized in four different regions (south, north, west and east parts)
of The Netherlands about the qualities and valued/appreciated aspects of care farms for different
types of participants of care farms. We organized these meetings to reflect on the results of scientific
studies on care farms and to facilitate exchange of experiences. After the researchers (the first two
authors of this paper) presented the main findings from scientific research on the value of care farms
for different client groups, the researchers, care farmers and social workers together discussed and
exchanged views and experiences related to the qualities of care farms. One of the topics that was
discussed in-depth was the role and use of farm animals in farm-based programs for different types
of participants.

All care farms that were members of the National Federation of Care Farms (the national advocacy
organization of care farmers) were invited to take part in the meetings. In all, 60 care farmers took
part in these focus group discussions. During each meeting, we divided the larger group into smaller
subgroups of about five persons, which enabled each person to share experiences. The exchange and
discussions in each group were facilitated by an external facilitator. The researchers and facilitator
made notes of the outcomes of the group discussions.

5.5. Data Analysis

Data from the literature study were extracted in a structured way, including 1. study design;
2. study population; 3. type of activities with farm animals and 4. experienced value/benefits of farm
animals. The most important findings from studies in the literature study were summarized.

For the secondary data from studies 1–6, we conducted a thematic analysis adopting a deductive
approach. The original transcripts from the interviews were read and reread. Our analysis of the
data was directed by the following main themes, which we agreed on beforehand: (i) activities with
animals; (ii) the value of animals in general to different types of participants; (iii) the value of specific
animal species to different types of participants. Additionally, on the basis of the themes that had
emerged from the literature review, the main themes were further divided into subthemes. We used a
similar approach on the data from the focus group meetings, writing reports of the meetings for further
study. Whenever the data allowed us to, we specified the findings for different types of participants.
To illustrate our findings, we included quotations from the original transcripts. The source of each
quotation is identified by providing a description of the type of respondent. Also the notes of the focus
group meetings with care farmers and social workers were thematically analyzed.

68 Raising Farm Animals: Livestock Management

______________________ WORLD TECHNOLOGIES ______________________



WT

6. Results

6.1. Literature Review

Our findings are presented in three sections, corresponding to the three aims of our study, i.e.,
activities with animals, the value of animals in general to different types of participants and the value
of specific animal species to different types of participants.

6.1.1. Activities with Animals on Care Farms

We found six scientific papers in English containing specific data about the benefits of interacting
with farm animals experienced by participants of care farms. The characteristics of these studies,
the activities on the farm and the benefits experienced, are presented in Table 1.

Table 1. Characteristics of the studies selected with the literature review.

Authors Study Design Activities Study Population Experienced Benefits of Animals

Pedersen et al.,
2012 [14]

Interviews with 8
participants of care farms
addressing the
participants’ experiences

Ordinary tasks in cow
shed; Grooming, mucking,
feeding, taking care of the
calves, milking

People with mental
illness: depression

Ordinary work, Being
appreciated, Closeness, warmth
and calmness, Distraction from
difficulties; Flexibility in tasks,
Ability to accomplish work tasks,
tranquility; Getting energy

Kogstad et al.,
2014 [38]

Observations and
2–4 interviews with
9 participants
(17–25 year in age)

Ordinary tasks with
different species
of animals

Youth; drop-outs
from school

Safe relationship; mastering of
tasks, flexibility in tasks, silence,
distraction from worries; giving
care to other living beings;
building motivation
and confidence

Granerud and
Eriksson
2014 [28]

Interviews with 20 current
and former participants of
care farms 22–55 years
in age

Ordinary tasks with
different species
of animals

Long-term
unemployed
people with mental
illnesses; some
with addiction
problems

Feelings of familiarity;
Relationship without
stigmatization or complications;
Meaningfulness; Structure;
Physical activity; Variation;
Mastery of tasks

Iancu et al.,
2014 [39]

Interviews with 14
participants on 13 care
farms addressing the
experiences with care
farm program

Ordinary tasks with
different species
of animals

People with
mental illnesses

Motivation, Responsibility,
Working at your own pace,
Choice in activities

Ferwerda et al.,
2012 [29]

Interviews with 7 care
farmers offering services
to children with autism
spectrum disorders (ASD)

Feeding, clean stables,
milking goats, brushing
and riding horse, walking
dog, cuddle, playing, tell
animal stories

Children with
autism spectrum
disorder

Social support, trustful
relationship, living creature to tell
stories to, conquer of fear

Gorman 2016 [31]

31 interviews with farmers
and external organisations.
Ethnographic research on
one farm

Ordinary tasks with
different species
of animals

Diverse

Something to engage with and
respond to; Shared relations,
knowledge and experiences;
Stimulating conversation; Feeling
comfortable; level of ownership;
place attachment; Physical and
healthy activity in implicit way;
Purposeful tasks; Screening out
negative perceptions; Becoming
care giver

In three cases, the participants were people with mental illnesses, in one case, drop-outs from
school, in another case, children with disorders on the autism spectrum and, in one case, participants
with different backgrounds. In two of the papers we found, interviews were conducted with care
farmers, in the remaining four, with participants. On most of the care farms involved in these studies,
participants interacted with production and companion animals. The participants of care farms are
involved in both productive farming activities like feeding, cleaning the shed and milking cows,
as well as activities associated with creating an intimate bond, like hugging and stroking.
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6.1.2. Benefits of Farm Animals for Different Types of Participants in General

The studies illustrate the broad potential impact of farm animals on participants. The findings
of the studies were clustered into 10 different categories of benefits (see Table 2). The animals are
recognized as being the fabric of the care farm and playing an important role in providing structure
and useful, meaningful and diverse activities to the participants. By interacting with/taking care of
animals, participants can create a bond and experience warmth, closeness and security, while mastering
tasks can improve their confidence, responsibility and personal growth. Interacting with animals
can help participants forget their problems and become more relaxed, and allows them to experience
reciprocity. The role of caregiver contrasts with their customary role as care recipient. Participants
can choose different types of activities. Their experiences with animals allows them to interaction
with other human beings. Animals can contribute to more healthy behavior from participants by
stimulating physical exercise. Finally, the animals can provide a more welcoming environment.

Table 2. Perceived benefits of farm animals for different types of participants.

Meaningful day occupation ordinary work, purposeful tasks, meaningfulness

Valued relationship
appreciation, closeness, warmth, safe, trustful, relationship without
stigmatization or complications, social support, something to engage
with, living creature to tell stories to

Mastery of tasks ability to accomplish work tasks, building motivation and confidence,
responsibility, conquer of fear

Reciprocity giving care to other living being, becoming caregiver

Distraction from problems or difficulties screening out negative perceptions, getting energy

Relaxation tranquility, feeling comfortable

Tailored care/support working at your own pace, choice in activities

Relationship with other human beings shared relations, knowledge and experiences, stimulating conversation

Stimulating health behavior physical and healthy activity in implicit way

Welcoming environment feeling at home, place attachment

6.1.3. Values of Specific Animal Species for Different Types of Participants

None of the studies provided more detailed information about the value of specific animal species
to for the different types of participants and about any differences between the different species.

6.2. Secondary Data-Analysis of Qualitative and Observational Studies and Focus Group Meetings with
Care Farmers

Like the findings of the literature review, the findings of the secondary data analysis and focus
group meetings are also presented in three sections, corresponding to the three aims of our study.

6.2.1. Activities with Animals on Care Farms

The care farmers who took part in the focus group meetings indicated that regular agricultural
work should be the basis for the interactions with animals on care farms. This involves feeding,
cleaning the stables and moving animals to the field or stable. The exact type of work depends on
the type of species, as well as on the participants involved. Young people with behavioral problems,
for instance, did all the regular work on dairy and intensive pig farms, which included feeding,
cleaning the stables and moving pigs from one stable to another. It was intensive work on farms
with a focus on agricultural production. People with mental problems, however, were generally
placed on care farms with less focus on agricultural production. In addition to productive work,
there was substantial time for stroking and hugging the animals. Farmers adapted the amount of
work to the abilities of the participant. Also, for people with dementia, the activities focused less on
agricultural production. For several people with dementia and their family caregivers, the presence of
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animals at the farm was one of the reasons to attend adult day services at a green care farm. Several
family caregivers and people with dementia stated that they were fond of animals and were interested
in feeding, watching, cuddling and grooming the animals, because they had or used to have pets
themselves, or grew up or had worked on a farm. As such, they were used to working with, cuddling
and/or taking care of animals.

6.2.2. Values of Farm Animals for Different Types of Participants in General

Meaningful Day Occupation

The care farmers who took part in the focus group meetings emphasized that actual useful
work should be the basis of the interaction of participants with animals. In their view, interactions
should develop in a natural way. During the work, there is time for hugging or stroking the animals.
They were against creating artificial contacts with animals. Participants can develop a bond by taking
care of the same animals for a longer period of time. The care farmers we interviewed expressed that
taking care of the animals is conceived as real and useful work that provides the participants with a
structured environment. In many cases, participants start by feeding the animals. The afternoon is
often used to clean the stables. According to the care farmers, many participants do not like all the
aspects of the work. They realize, however, that the work has to be done and that it is important to
take good care of the animals and keep them healthy and happy.

“We always start the day with feeding the animals. Some of the participants like to do other
things, but I think it is important for their development that they also do tasks that have to
be done on the farm. In the afternoon, they can choose what they like to do” (Farmer 1)

Also, participants of farm-based programs indicated that they saw working with the animals as
useful work. Respondents with mental illnesses, for instance, mentioned that they found the work
they were doing important. As one respondent stated:

“It is normal and really useful work. We do things that have to be done. These animals
are depending on you. You feed them and that is why they can exist” (participant with
mental illness)

Also, for participants with dementia, taking care of the animals gives them the feeling that they
still perform useful work. As one family caregiver put it:

“But the green care farm . . . .I know he’s good with animals; animals are fantastic for him.
But in regular adult day services centers . . . .you won’t find a dog; you won’t find a cat.
There is nothing. And here (at the green care farm), there are horses, you can walk or
ride to a goat. You can feed the animals. Actually, they are turning people into a kind of
farmers. That makes people think: I have a paid job again” (family caregiver of person
with dementia on a waiting list for a care farm)

Valued Relationship

The care farmers indicated that farm animals are appealing to many participants, in particular
younger animals and participants can develop a close relationship with them:

“Giving the bottle to the calf is such an intimate and quiet job. It can help make children
feel at home on the farm” (Farmer 2)

Animals invite people to take care of them. They can offer security, closeness and warmth
when you cuddle them. According to the farmers, animals have no hidden agenda, they do not
gossip and, for many participants, especially those struggling with relationships with human beings,
communicating with and talking to animals can be a first step towards developing trust and building
relationships, as is illustrated by the following quote:
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“One of our clients with autism is very much concerned with animals. In the institute, he
is stressed and aggressive. On the farm he is much more relaxed. The animals make him
quiet and offer him safety and structure. The animals don’t give him the wrong stimuli.
He only talks to persons that also have an interest in animals” (Farmer 3)

Two of the youngsters indicated they were surprised when they started to recognize the individual
characteristics of different cows:

“The cow is very special. Cows are like human beings, each cow has its own character.
You get to know them. I never expected that. It was always the same cow that approached
me when I entered the stable, and always the same cow that did not want to be milked by
the robot” (young participant)

Two youngsters indicated that being responsible for and taking good care of the cows was
important to them and helped them sustain the farm program, especially when the relationship with
the farmer was not very good.

“The farmer and I had not a good match.....The cows were important for me. Taking good
care of the cows motivated me to continue the work and do it properly.....I have never been
so close to a cow. It was very special and pleasant company. They never complain”

The care farmers, as well as many of the participants with mental illnesses themselves, emphasized
the importance of having an intimate bond with an animal, especially when the participants had a bad
time. And, for some of them, contact with animals was important in experiencing a safe way to build
contact with another living creature:

“When I feel a bit depressed, I stand next to the horse and she lays her nose on my arm
and I brush her very gently. That gives me peace. And then I talk to her and she becomes
more cheerful as well” (participant with mental illness)

“They don’t become angry with you, they don’t say nasty things. I prefer animal company
compared to humans. People can say things that hurt me” (participant with mental illness)

Mastery of Tasks

Another value of farm animals is that they can offer challenging and physically demanding
activities, like cleaning the stables or moving pigs from one stable to another. Several of the care
farmers indicated that animals can also challenge people’s courage. It takes courage to work with big
animals like cows or horses. Some animals can also do unexpected things, and the participants have to
deal with this unpredictable behavior. Overcoming challenges can help them build self-esteem. As one
farmer put it:

“A horse is a very big animal for most participants. Riding a horse can be very challenging.
But when you manage to lead the horse, it gives them such a good feeling. Many of
them (children from a residential youth care organization) want to give some steering to
their lives” (Farmer 5)

“Working with cows can be challenging, when you have to catch a cow in the herd grazing
in the field, you have to show that you are really strong” (Farmer 6)

Care farmers also indicated that the physicality of working with animals is stimulating. There is
no discussion and it is a good motivator to become active.

“when you come to feed the pigs in the morning, they start making so much noise that
when you are still sleepy, you will wake up” (Farmer 7)
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One of the farmers explained how he used this to stimulate a participant with mental problems to
get out of his bed and come to the farm.

“For him, it is always difficult to start in the morning. We hang a picture of Sue our pony at
the end of the bed with the text you are only a few steps away from feeding her. This helps
him start the day” (Farmer 8)

Also, the answers provided by the participants indicated that animals helped them master
certain tasks. For instance, some of the youngsters, although they were not experienced when it
came to working with cows, indicated that cows were very pleasant and special company to them.
Being responsible for and taking good care of the cows was important to them and helped them sustain
the farm program: “It was important for me that the farmer gave me the responsibility for taking care
of the cows” (young participant)

As it was for the youngsters, working with big animals also could be challenging for participants
with mental illnesses. However, when people manage to overcome that challenge, it can make them
feel proud and improve their confidence and self-esteem.

“I have always been fond of horses. Helping with the horses gave me a lot of confidence.
That is only when I work with the horses. I do not know why, but I really like working
with horses” (participant with mental illness)

For some participants with mental problems, it came as a surprise that they liked working with
animals, as they had no interest in working with animals before.

“I was never fond of animals. But I even learned riding a horse here. When it goes well
with the riding, riding a horse gives me a very good feeling. I feel proud, like, “so you can
do this”” (participant with mental illness)

Reciprocity

The interviews with the care famers showed that being at the farm give participants a positive
experience and a better balance, as they not only receive care, but provide care as well.

Also, participants with mental illness indicated that taking care of animals gave them something
in return. They experienced the positive response of the animal to the care they received, which
gave the participants a good feeling. They felt that caring for the animals is special, because they are
living beings.

“I cheer up by working with the animals. When you take care of them, it gives me a good
feeling. And they also give something in return. Some of them show it and they come to
get hugged” (participant with mental illness)

“If I were dealing with dead things, it would not give me the same sense of responsibility
(laughing). Perhaps it would be easier to give a damn on a bad day. But I do; as long as
you are dealing with live animals, you do care” (participant with mental illness)

Distraction from Problems or Difficulties

Care farmers indicated that the participants are encouraged to take care of another living being.
As a result, they focus less on their own problems, which is especially important for participants with
mental problems. As one farmer put it:

“When you have a psychiatric problem, you realize that animals can become sick and how
important it is to take care of them properly. You can only take care of an animal properly
when you also take good care of yourself” (Farmer 9)
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In addition, many participants with mental problems indicated that the physical work with the
animals also distracted them from their own problems.

“It is good to be active physically instead of thinking about my problems all the time”
(participant with mental illness)

Relaxation/Rest

Farmers indicated that working with animals can make participants more relaxed. Some farmers
specifically mentioned that cows have a very relaxing impact on participants. One of the farmers
intentionally used cows specifically for participants suffering from depression.

“Cows have a calmness around them, I let them lean against their warm body. It relaxes
participants who are very busy” (Farmer 10)

“Let a depressed client take care of the cows in the stable for a few days, especially brushing,
and he or she will come to herself and feelings of sadness will be released” (farmer 11)

Some of the youngsters and participants with mental illnesses also indicated that working with
cows made them feel relaxed and that interacting with animals had a calming effect. This gave them a
good feeling:

“It’s so liberating...You are completely alone, and it’s totally calm, and you can hear the
birds, and it’s just something about life. All the painful and negative thoughts disappear
a little. They are put to the side. You get some kind of inner peace” (participant with
mental illness)

“I can tell the animals what bothers me, whole stories. And then I can cope with it and
become myself a bit. So it’s a kind of becoming more relax” (participant with mental illness)

Customized Care/Support

When there is sufficient diversity in activities and a participant takes part in a variety of activities,
the care farmer and participant discover what kind of activities are appealing. For the care farmers,
the challenge is to create the conditions in which a successful bond can be created. As one of the
farmers indicated:

“When you offer a rich context, and you are open to what is happening, you can find the
right match” (Farmer 12)

Many participants with mental illnesses indicate that it is important for them to work at their
own pace. When they have a bad day, the activities are adjusted accordingly.

For several people with dementia and their family caregivers, a green care farm was a more
appealing environment than a regular long-term care institution, one of the reasons being that the
farm-related activities are usually not available in regular adult day services centers, where activities
are mostly organized indoors and are different in nature (e.g., craft work, playing games, gymnastics,
memory training, etc.). The importance of taking part in animal-related activities and the types of
preferred activities with animals varied. For some people, it was sufficient to watch the animals or
to walk to the cages, stables and meadows. For others it, being actually involved in the work was
more important. This reflects that at the farm participants had freedom of choice in the activities they
wanted to do and what fitted their interests and preferences most:

“We do have a pony, a donkey, sheep, hamster, rabbits, dog, cats and a potbellied pig.
That’s fun, but I don’t do much with them. Every now and then, you know, in the winter
time, when there is not so much to do in the green house or outside, I help them. Otherwise,
other people take care of the animals. That is all well-organized” (person with dementia
attending adult day services at a green care farm)
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“Yes, that’s the kind of thing we are doing [at the green care farm], taking care of animals.
Sometimes, it is playing with a rabbit or cuddling a guinea pig. But, in other instances, it is
more about brushing the donkeys or goats, you name it, those kind of activities. I like that”
(person with dementia attending adult day services at a green care farm)

Relationships with Other People

The interviews revealed that the shared interest in animals can stimulate contacts and conversation
between people. Care farmers indicated that participants with a similar interest in the cows or horses
developed new friendships and contacts based on their common interest. This could also happen
with people outside the care farm. This is illustrated by one of the youngsters, who became really
interested in horses and made new contacts with his uncle and aunt, as they also raised horses, and
started helping them with the work.

A participant with mental illness indicated that it was difficult for her to go outside, because she
felt that everybody was watching her. When she was walking with the dog of the farmer, it was easier,
because she had something to do. It also helped her make contact with other people because other
people walking their dogs started a conversation, sharing experiences of having a dog.

Stimulating Health Behavior

Taking care of farm animals involves physically demanding tasks. Many participants with mental
illness mentioned that they become tired in a way that makes them feel good. As one of the participants
put it:

“It is a different type of getting tired than I am used to. It is more physical instead of mental”
(participant with mental illness)

For several people with dementia, being around animals is a stimulus to become (physically)
active and spend time outdoors. This was one of the reasons for initiating adult day services at care
farms rather than in regular adult day care, as explained by one of the people with dementia:

“I like it that the staff at the green care farm at certain moment . . . if they wouldn’t do
that, I would be chatting with others all day. Luckily they ask me every now and then,
“Well, Mr. P. could you please help me with cleaning the cages of the animals or taking
care of them?” Well, I am always prepared to do that. But I need it, that they ask me to
do something” (person with dementia attending adult day services at a green care farm)

Welcoming Environment

Care farmers indicated that, in addition to farm animals, pets, like cats and dogs are also important
to participants. They help create a familiar environment where the participants feel welcome. Because
they walk around freely, it is easy for participants to make contact with them. One of the farmers gave
an example where the cat was always sitting on the table in the morning, welcoming each participant
and waiting for a stroke.

“They really are part of the identity of the care farm and contribute to the informal atmosphere”

This is confirmed by some of the participants with mental illness. They also indicate this specific
role of the animals on the farm, especially the dogs.

“And the dogs make me feel welcome when I arrive here. They approach you. I was always
afraid of dogs, but not for these two” (participant with mental illness)
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Experiencing Basic Elements of Life

From the secondary data analysis, two new subthemes emerged, in addition to those that emerged
from the literature review. From the interviews, it became clear that, thanks to the presence of animals,
participants are also able to experience basic elements of life. Animals are part of everyday life.
They stimulate all senses, they move around and each animal feels differently. Farm animals make life
processes visible in a natural way. Participants see new animals being born, becoming ill and dying.
Animals can also help start a discussion about sexuality.

“Lambs in spring are the ultimate spring feeling; a bunch of jumping, running and playing
lambs make everyone joyful and happy” (Farmer 13)

“A rooster jumping on a chicken or a bull on a cow can lead to discussions about sexuality”
(Farmer 11)

Mirroring

The second additional subtheme that emerged from the secondary data analysis was “mirroring”.
Care farmers said that they used the interactions between animals and the interactions between
participants and animals to give participants feedback on their behavior. Some of the farmers used the
interaction with animals to provide participants new insights into painful events in their lives. Many
farm animals, like cows, live in herds and their interaction in the group can be a trigger for participants.
As two farmers put it:

“Cows live in a herd with strict rules and social order based on power, size and experiences.
Participants often feel a bond with the cow that is lowest in order. This reflects their own
experiences in life. This can be painful but also clarifying” (Farmer 13)

“Separation of a calf from the cow is an emotional process for many participants with a
psychiatric background. It is the recognition. It offers a good introduction to talk about
their lives” (Farmer 14)

Other farmers used the interaction with farm animals to give participant direct feedback on
their behavior and/or stimulate behavioral changes: “The horse is a mirror for our youngsters.
When someone gets on the horse in a restless way and is shouting, the horse becomes nasty or
unmanageable. At that moment, I have an introduction to discuss their behavior” (Farmer 15)

“One of the boys once pinched the udder of the cow. The cow kicked him and the boy will
never do it again. In that way, he also learns how he has to behave with others” (Farmer 16)

The participants also acknowledged that interacting with animals provided opportunities for
reflection. Some youngsters with behavioral problems, for instance, did not really have a bond with
the cows, but understood that the cows were really important to the farmer:

“The cows were very big animals. I did not really have a bond with them but I felt that
the cows were very important for the farmer and that he had a very close bond with them”
(young participant)

Also, for participants with mental problems, animals can be a mirror reflecting difficult or painful
experiences in their own lives. Different participants with mental illnesses gave examples of this mirror
effect and indicated that the interaction with animals can also provide feedback on their own behavior.

“Such a small innocent calf. You have to be quiet and I am quite a busy person. But now
it is my calf. The calf was very shy but now it eats out of my hand. I just get so excited
about it. That it trusts a stranger like me and that I can hug it and sucks my fingers. That it
doesn’t have to be afraid. Just like I was afraid of others. She teaches me how I can deal
with myself” (participant with mental illness)
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“I like to tell the people about the butterfly garden. I tell them how the butterfly comes
out of the cocoon; some of them never come out, others come out very slowly. I can build
entire philosophies about this process” (participant with mental illness)

“Sometimes I became reckless and then it went wrong. When the horse reacts in such a way
it is your mistake, you have done something wrong. You can learn from this” (participant
with mental illness)

6.2.3. Values of Specific Animal Species for Different Types of Participants

According to the care farmers, participants can establish a bond with all types of farm animals,
including horses, cows, pigs, sheep, goats and chickens. In the focus group meetings, farmers expressed
that in many cases they cannot predict which species particular participants will have a match with.
Generally, larger animals are challenging and give participants a sense of pride when they can master
them. They help develop self-esteem. Smaller animals are often used for experiencing security, warmth
and connection. Cats and dogs are considered a special category of animals. Because they can walk
around freely, it is easy for participants to make contact with them. For many participants, it is nice to
be able to hug them and tell them their experiences. They really are part of the identity of the care
farm and contribute to the informal atmosphere.

The respondents experienced some major differences between different species of farm animals.
Cows are considered large animals with a warm, kind-hearted, dreamy character. Some care farmers
said that cows make people calm and bring them into contact with their emotions. Horses, on the
other hand, are considered large and versatile animals with which participants can form a close bond.
Some of the farmers indicated that, for many participants, it is also challenging to work with horses
and that some participants are afraid of horses. Pigs are considered cheerful, roguish animals that
focus on food. Especially the small piglets are appealing to participants. Goats are considered curious
animals with a focus on the participants. They are easy to stroke, but also jumpy and unpredictable.
For some of the participants, this unpredictable behavior can be a challenge. Sheep are considered
vulnerable animals that are not easy to caress. For many participants, lambs in spring are attractive
and the ultimate expression of joy. Chickens being held in a non-productive way are nice to watch,
especially when they can walk outside. They provide a cozy homelike atmosphere.

The interviews with the participants did not reveal a great deal of insight into the values of
specific animals. It was only in the interviews with youngsters that some differences were mentioned.
Some of the youngsters went to dairy farms, others to intensive pig farms. The experiences of the
youngsters with the pigs were different than those with the cows. The interaction with farm animals
was more important on dairy farms than on pig farms. The youngsters on dairy farms established
a connection with individual cows and recognized differences in their characters. On intensive pig
farms, the participants did not mention contacts with individual animals or character differences.

7. Discussion

For this study, we combined different data sources to gather insights into activities, interactions
and perceived benefits of farm animals for different types of participants. Although knowledge about
the value and impact of animals on people is still limited, our study has increased our insight into
how different types of participants on care farms can benefit from the presence of and interaction with
farm animals. Activities with animals and the value of animals to participants that were observed in
literature were also observed in the data we included in the secondary data-analysis. Two additional
types of values were revealed by the secondary data analysis. In addition to existing literature, the
secondary data analysis provided some data about people with dementia that were not found in the
literature. Although our study also provided additional information about the perceived benefits of
interacting with different animal species for different participant groups, knowledge about what kind
of animals provide the best match with whom remains limited.
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Care farmers emphasized that useful work should be the basis of interacting with farm animals.
This is a different approach to the one found in Animal-Assisted Therapy, where animals are part of the
therapeutic process [23]. Other major differences between care farms and therapeutic settings are the
role of the farmer as owner of the animals and mediator between participants and farm animals, the
diversity of animals and activities on the care farm and the duration of the farm program. Although
actual work, and not a therapeutic intervention with animals, is the basis, our study shows that,
in such a productive setting, interaction with farm animals can also have diverse benefits for different
types of participants. Our study revealed that participants can perform a variety of activities with
animals. In general, they are involved in productive activities as well as more recreational activities.
For youngsters with behavioral problems, the focus is mostly on productive work. For people with
mental illness participants responded well to farm animals as well as pets, like cats and dogs. Flexibility
in activities is important. For young people with behavioral problems and participants with mental
illness, it is considered real work. For participants with dementia, animals provide a stimulus to remain
active and spend time outdoors. For some participants with dementia, it is considered useful work,
while, for others, animals are important to create a pleasant and welcoming atmosphere. In addition,
we found differences in activities between different species of animals. Moreover, the participants
responded well to farm animals as well as pets, like cats and dogs.

Our study shows that participants can develop a genuine and intimate connection with farm
animals. We have shown examples where people formed a connection with large animals, like cows or
horses, but also with smaller animals, like rabbits. Respondents also mentioned the importance of cats
and dogs when it comes to developing an intimate connection and creating a homelike atmosphere.
Our results are in line with earlier studies, that indicate that contact with farm animal can reduce
stress, offer warmth and closeness, make participants more cheerful, help them forget their difficulties,
overcome challenges and increase their coping skills [14,22,23,40]. Participants can use contact with
animals to experience an intimate relationship with other living creatures. Young animals are especially
appealing in this respect, while working with large animals can help participants master challenging
tasks and thus improve their sense of pride, self-esteem and confidence.

Most studies report only a limited number of benefits of interacting with animals, because
they often focus on specific goals and specific interventions (e.g., [22,23]). From different sources
of information, we extracted 12 different categories of benefits of farm animals for different types
of participants. What the three groups of participants included in this study had in common was
that spending their days in a meaningful fashion was mentioned as an important value. Most of
the data we found involved people with mental illnesses. Data for other types of participants is still
limited. For participants with mental illness, all the categories listed above appear to be important.
For youngsters with behavioral problems, animals are important because they provide real, useful
and demanding work that stimulates responsibility, intimate contact and opportunities for reflection.
For participants with dementia, animals are important because they are nice to watch, stimulate the
participants to stay active and give them the experience of real work. At the same time, it should also be
acknowledged that, since we relied mostly on secondary data, animals may also have additional values
for the different types of participants included in this study. However, this was not yet supported by
the data. Furthermore, in this study, we focused mainly on people with mental illnesses, youths and
people with dementia. However, there are several other types of participants who visit care farms (e.g.,
people with learning disabilities, long-term unemployed, children with autism spectrum disorders) on
whom we had no data. Therefore, for these types of participants, no conclusions can as yet be drawn.

Performing useful work and taking care of another living being are important. Care farmers
should find a balance between offering useful work, giving participants the experience of being actual
co-workers, and giving them the freedom to interact with the farm animals, to develop a deeper
relationship and experience emotional support [14]. This balance is different for different types of
participants. Based on this study, farmers, participants and their representatives and care professionals
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may be able to make more informed decisions about using farm animals in a care farming context, and
in realizing the goals of different client groups in order to contribute to a more inclusive society.

Previous studies [14,22,23,40] revealed a smaller number of specific benefits of interacting with
animals. Only a limited number of studies indicate that animals can provide opportunities for feedback
and reflection [40], as was found in our study with regard to participants with mental problems and
youngsters with behavioral problems. For people with mental problems, vulnerable animals in
particular serve as a mirror for their experiences. Animals assist them in their healing process and
recognition of painful episodes in their life. For youngsters with behavioral problems, animals can be
a mirror to correct their behavior or learn from past mistakes. From the interviews with the youngsters
with behavioral problems, we learned that working with cows and horses helped some of them to
sustain the program, even when the relationship with the farmer was strained. The good relationship
with the cows and horses was a kind of substitute for the relationship with the farmer. This importance
of animals for adolescents lacking a good connection to adults is in line with earlier research [41].

Care farmers indicated that they cannot predict in advance with which animal a particular
participant will have a good match. Having different species of animals will increase the likelihood
that a good match can be found. For care farmers, the challenge is not only to focus on the work that
has to be done on the farm, but also create the right context for different types of participants and
recognize experiences with animals that can be beneficial to participants. Care farmers should also
realize that the way they treat their animals can have a considerable impact on their relationship with
participants. For most participants, taking good care of the animals means treating them well and
with respect.

One subject that we did not include in this study is that of negative experiences and potential
dangers when interacting with farm animals [31]. Future studies should also examine these aspects.
Secondly, we did not examine the effect the interactions had on the animals involved, which is
something future research will need to address, in particular in light of the ongoing social and political
debate regarding animal welfare issues [42].

Although our study has increased our knowledge, at the same time we have to acknowledge that
a major limitation of our study is that we heavily drew on secondary data. The main disadvantage of
using secondary data is that the data were not collected to answer our specific research questions [43].
As such, we may not have a complete and balanced picture of the activities and values of animals for
different client groups. For instance, the amount of data per group of participants varied and was
limited for most groups of participants. Most data refer to participants with mental illnesses and, to a
lesser extent, youths. Less information is available regarding other client groups. As a result, we need
to be cautious when it comes to drawing sweeping conclusions. There is still much to discover. Another
limitation is that most studies and original data we used involved the experiences of participants on
care farms in general. Most studies did not specifically focus on the benefits of farm animals. Because
the time available to conduct the interviews was limited, it is possible that essential information about
the interaction with animals was not discussed. As such, this study should be seen as an exploratory
first step, and more research is needed before we will be able to draw more far-reaching conclusions.
Finally, it should be noted that we took a pragmatic approach to the review of the literature. Although
we did not perform a systematic literature review, we nevertheless consider this a valuable part of
our study. Literature assessing the values of animal species on care farms has not been summarized
before. Our review therefore helped us to get an understanding of the state of this research field and to
compare findings described in the literature with those from our secondary data analysis.

Previous studies have shown that care farms offer an appealing context for different types of
participants [32,43]. Based on this study, we conclude that farm animals are important building stones
for realizing the appreciated qualities of green care farms. Key qualities of care farms are: being part
of a community; a personal, equal relationship with the farmer; useful, diverse work; and the green
environment offering space and tranquility [32]. We have shown that farm animals play a crucial role
in establishing these key qualities: our study showed how different types of participants take part
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in and appreciate the useful activities involving animals and how animals contribute to community
building, a homelike atmosphere and a sense of belonging. Participants not only develop personal
relationships with the farmer and other people, but also with specific farm animals. Finally, some
of the respondents indicated they experience relaxation and tranquility when interacting with farm
animals. These are qualities associated with the green environment.

8. Conclusions

To conclude, our study has shown that farm animals are important to different types of participants
on care farms. They provide opportunities to participate in activities in a non-institutional setting
where participants feel part of a farming community. Activities can be either productive farming
activities or activities associated with creating an intimate bond. Although our study suggests that
interacting with animals in a care farming context has several potential benefits for different types of
participants, more research will be necessary to obtain a better understanding of how these different
values can indeed contribute to participants’ health and wellbeing.
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Simple Summary: Animal shelters try to save homeless dogs and cats by returning lost pets to
missing owners, adopting animals to new homes, and by reducing intake. We mapped the annual
intake of one county animal shelter to discover where the homeless animals came from and selected
one area of high-intake for stray adult dogs to study. We performed field interviews and reviewed
available census and child-maltreatment data to create a theory about why so many stray dogs
came from this study area. The study-area residents experience multiple socioeconomic challenges
secondary to poverty including: interpersonal violence; housing instability; and lack of access to
reliable transportation and communication services. Such factors lead residents to view domestic
dogs not only as pets, but also as commodities that can add income to households, and often as
burdens that results in pet abandonment. The community-specific data collected in this study can
drive creation of strategic solutions for preventing pet abandonment and serve to reduce intake of
stray dogs to the local animal shelter.

Abstract: This qualitative study identified a study area by visualizing one year of animal intake
from a municipal animal shelter on geographic information systems (GIS) maps to select an area
of high stray-dog intake to investigate. Researchers conducted semi-structured interviews with
residents of the selected study area to elucidate why there were high numbers of stray dogs coming
from this location. Using grounded theory, three themes emerged from the interviews: concerns,
attitudes, and disparities. The residents expressed concerns about animal welfare, personal safety,
money, and health. They held various attitudes toward domestic animals in the community, including
viewing them as pets, pests, or useful commodities (products). Residents expressed acceptance as
well as some anger and fear about the situation in their community. Interviewees revealed they faced
multiple socioeconomic disparities related to poverty. Pet abandonment can result when pet owners
must prioritize human needs over animal needs, leading to increased shelter intake of stray dogs.
Community-specific strategies for reducing local animal shelter intake should address the issue of
pet abandonment by simultaneously targeting veterinary needs of animals, socioeconomic needs of
residents, and respecting attitude differences between residents and shelter professionals.
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1. Introduction

Mapping data with the aid of geographic information systems (GIS) is commonly-used to
visualize relationships and analyze trends in industries such as, government, healthcare administration,
and emergency management [1]. Animal shelter research has previously used this technology to
characterize pet-adoption patterns and intake of dogs and cats [2–5]. In addition, GIS-mapping
technology was previously used in Alachua County, Florida to: (a) identify neighborhoods with the
greatest health disparities; (b) advocate for community outreach services; and (c) develop a mobile
clinic and the Southwest Advocacy Group (SWAG) family resource center to deliver primary healthcare
as a result [6].

In a survey of pet owners desiring to surrender their dogs to an animal shelter from a zip code
associated with lower income addresses, researchers found that cost of veterinary care was a primary
factor in their decision. This study also revealed secondary factors that influenced pet surrender,
including: income, landlord issues, behavior issues, moving, lack of time, and new children [7].
In another study researchers surveyed pet-owners surrendering their large-breed dogs to identify
strategies for keeping these harder-to-adopt dogs out of shelters. The study yielded no universally
applicable intake-diversion strategies. This led the authors to conclude that community-specific
solutions were needed to deter intake of large-breed dogs surrendered to animal shelters [8].

However, in addition to being surrendered by their owners, dogs enter municipal shelters
impounded by animal control as homeless strays or as legal impounds during humane investigations
or rabies quarantines. In fact, intake of strays typically represents the greatest volume of pets that enter
municipal animal shelters [9]. No published studies to date have investigated community-specific
factors that influence intake of stray dogs to an animal shelter.

The purpose of this study was to use qualitative-research methods to explore a community from
which high numbers of stray dogs entered a local municipal animal shelter. The community was
selected by visualizing annual shelter intake data on GIS maps. Researchers would then interview a
sample of residents and explore community-specific factors that might influence the shelter’s intake
of stray dogs from the selected study area. The animal shelter selected for this project, operated
by the Alachua County government, functions as animal control and is the only open-admission
shelter in the county that accepts owner surrenders, strays, and legal impounds. There is one other
limited-admission humane society in the county that transfers pets from this municipal shelter and
accepts owner surrenders on a space-limited basis.

2. Materials and Methods

Research activities took place between January 2015 and January 2017. Investigators first worked
with staff of the local animal shelter to improve the accuracy of their intake data and entry systems.
Intake data reports were collected from the shelter’s Chameleon Software (HLP, Inc., Littleton, CO,
USA) between August 2015 and July 2016. Researchers standardized, or cleaned, intake addresses in
order to match addresses to latitude and longitude geographic coordinates, a process called geo-coding.
A GIS was used to spatially visualize the data. The geo-coded intake data was then aggregated to a
uniform grid and overlaid with analyzed historical child maltreatment data to visually aid in study
area selection. Researchers did not perform further spatial analysis of the data.

One study area was selected to investigate for this project. Multiple sources of information were
used to explore the study area, including: GIS maps, public records, census data, field observations,
and semi-structured interviews with residents of neighborhoods of interest [10]. Researchers analyzed
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the compiled data by applying a constructivist, grounded-theory (GT) approach as described by
Charmaz [11] to identify any unique themes that arose from the collected data.

2.1. Animal Intake Data Collection, Cleaning, and Geo-Mapping

A total of 3747 intake records were collected throughout the one year study period, of which 846
records were eliminated through the data cleaning and geocoding process, leaving 2901 clean records.
The cleaning process removed incomplete addresses, addresses outside of the county, and addresses
related to veterinary care facilities or government related buildings. Addresses not located during the
geocoding process were also removed. The clean data percentage of the final retained geo-coded data
available to map was 77.42%. Lastly, the 2901 records were aggregated to 1608 unique addresses and
summarized by species categories. Environmental Science and Research Institute’s (ESRI) Geocoder
accessed through ArcGIS Online was used to geocode the addresses [12]. The geo-coded coordinates
were then spatially visualized using ESRI’s ArcGIS ArcMap program release 10.5 [12]. A county
wide half-mile square polygon grid, or fishnet, data layer was created to further aggregate geo-coded
intake data to density per half-mile and thus facilitate uniform comparisons of the distribution and
areal density of the spatial intake data. Addresses of veterinary care and governmental offices were
geocoded to create an animal resources spatial layer, which included the Alachua County shelter.
Additional spatial data layers consisting of the US Census’s socio-economic American Community
Survey (ACS) Census 2011–2015 block groups, a county boundary, roadways, lakes, and rivers were
acquired from the Florida Geographic Data Library [13]. Previously analyzed child maltreatment areal
density data was provided courtesy of one co-author (NH) [6]. To standardize visual comparisons
the maltreatment density data was resampled to the half-mile square fishnet grid. All spatial data
layers were projected to a common planar coordinate system, the Florida Modified Albers (FMA)
projection coordinate system. Animal intake density and child maltreatment density spatial data
were simultaneously visualized for comparisons. A study area that contained high areal densities per
half-mile common to both data sets was selected. The study area boundary GIS layer was created by
selecting the 5 contiguous U.S. census block groups that contained the identified overlap. The census
block group boundaries were then dissolved using ArcGIS to create a single study area boundary.
Socio-economic summary statistics for the study area were generated.

2.2. Field Observations

The field-research team consisted of three graduate students (Jennifer W. Applebaum, Dorothy
Berry, and Britan Ethridge) and three faculty members (Terry Spencer, Linda Behar-Horenstein, and
Amber Emanuel) who in advance of field work practiced to develop consistency. Researchers
conducted multiple site visits looking for: living conditions of pets and people, challenges to
pet ownership, availability of veterinary resources, personal safety concerns, language barriers,
and best places to post recruitment flyers as well as residents to be interviewed (See Appendix A:
Field Observation Guide).

2.3. Semi-Structured Interviews

Researchers interviewed a convenience sample of 39 volunteers recruited from within the study
zone by use of posted flyers, canvassing, and tabling at community-gatherings. Each interviewer
followed a semi-structured interview guide (See Appendix B: Interview Guide). Interviews were
recorded, transcribed by a professional transcription service, and then entered into NVivo 11 software
(QSR International Pty Ltd, Doncaster, Australia) for open-coding. Each volunteer who completed
the interview received compensation of a $10 VISA card. To ensure anonymity, interviewees created
unique personal codes that consisted of the initials for their parents and digits for their birth date.
Interview questions were designed to gather information about family demographics and other
socioeconomic-risk factors that might affect the welfare of dogs and cats in the study area, such as:
mental and physical health, housing insecurity, interpersonal violence, and communication disparities.
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The questions were also intended to elicit attitudes toward domestic animals and ideas about the causes
and solutions for the issue of animals entering the county shelter from the study area. Participants
were White (22%), Black (53%), Hispanic and Other/Mixed Race, both (8%), 14% were retired,
33% unemployed, 23.5% employed, 23.5 % disabled, and 6% did not report this information.Twentynine
percent had less than a high school education, 34% held a high school diploma or equivalent and
34% had some college or higher education. The remaining 6% did not report this information.

2.4. Analysis of Interview Transcripts

Two researchers (Terry Spencer and Linda Behar-Horenstein) applied grounded theory (GT)
analytical techniques to inductively analyze the transcribed interviews in order to better understand
the interviewee’s perspectives, explain the phenomenon of interest in the interviewee’s words, and to
provide a framework for further study. They independently open-coded the data line-by-line in the
transcripts then met to reach consensus about the initial coding and to agree on emergent themes [14,15].
The GT approach ensured that the researchers developed a deep understanding of the data by: looking
and listening for cues about feeling and meaning; looking for how, when, and why people act; looking
for what people do as well as what they say; and taking a critical stance toward the data, rather
than the participants. Direct quotes were extracted from the coded-data to support the themes. This
rigorous and systematic approach allowed the researchers to feel confident that what they report is
representative of participants’ perspectives.

3. Results

3.1. Animal Intake

The achieved cleaned, geocoded address result of 77.42% is 2.58% less than the ASPCA’s
recommended 80% cleaned data rate [16]. Intake mostly consisted of stray adult animals. Alachua
County took in slightly more cats than dogs. Animals less than 6 months of age were classified as
juveniles, but not all intake data included an age estimate. We did not use intake data that recorded the
reproductive status of the animals because that data was not confirmed by a shelter veterinarian and
the status sometimes changed during the animal’s stay in the shelter (from not sterilized to sterilized)
(See Appendix C).

3.2. GIS-Maps

Visualization of the clean, geocoded intake data revealed an area of high intake contained in
5 contiguous census block groups in Alachua County, Florida, which visually overlapped with a
high-density of previously mapped Alachua County child maltreatment cases [6]. The outline of the
5 contiguous census block groups was used to determine the study area boundary and served as the
focus for field investigations. Study area shelter records were aggregated to 59 unique study area
addresses. The number of animals at each address ranged from minimum of 1 to a maximum of 8 per
address. The average number of animals was 2.1 per address and the standard deviation was 1.8. The
species maps revealed that a cluster of high animal-intake, particularly for dogs, overlapped with
the child maltreatment data within the boundaries of the study area. A cluster of high-intake for cats
occurred slightly south of the boundaries. (See Figures 1–5). The Alachua County shelter location in
relation to the study area can be seen in Figure 5. The distance from the study area center to Alachua
County animal Services location is approximately 19 km by road and approximately 14 km by straight
line distance.

3.3. Field Observations

Pet policies varied widely among the interviewees because each apartment was privately owned
by a landlord who set policy rather than a single property management group. Multiple veterinary
clinics and a pet-friendly county park were near to the study area. A non-profit community resource
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center (SWAG) opened in 2012, was centered in the area and offered medical and dental services,
a food bank, a community garden, computers, and a children’s play area. County bus service was
available, but ran infrequently on the weekends. The majority of bus stops were not protected from
the weather. Pets were not allowed on public transportation unless they fit in carriers.

Figure 1. Child Maltreatment Density Map.

(a) (b)

Figure 2. (a): Total Annual Animal Intake Density Map. (b): Study Area Close Up.

Figure 3. Stray Dog Annual Intake Density Map.
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Figure 4. Stray Cat Annual Intake Density Map.

Figure 5. Alachua County Veterinary and Governmental Animal Resources.

Pet dogs were seen walking on leashes, off-leash under voice control, and tethered. One free-
roaming dog and several free-roaming cats without visible collars or ear-tips were seen. The presence
of pet-waste receptacles suggested that this was a pet-friendly neighborhood. Animal Control Officers
reported concerns about crime in the study area, as well as ongoing issues with improper identification
and confinement of dogs in the neighborhoods. One case of dog-fighting had previously been
investigated in the study area. Many residences displayed signs stating, “No Trespassing” and
“Beware of Dogs,” which served as visual evidence of personal safety concerns present in the study
area. Signs advertising pit-bull puppies for sale were also prominent. Evidence of recent evictions
alluded to housing instability (See Figure 6).

3.4. Community and Participant Demographics

Block group census data was extracted from the 2011–2015 American Community Survey for the
area of interest for this study, summed, and averaged (mean). The study area consists of 823 acres
and a total population of 7921 people living in 3130 households. The household poverty level of the
interviewees was determined by comparing reported family size to the 2017 federal poverty guidelines
for the 48 contiguous states and the District of Columbia (See Table 1).
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Figure 6. Images from Field Observations.

Table 1. Comparison of Demographics for Census Block Group and Interviewees.

Demographics Census Data Interviewees

Average household size (people) 3.87 2.5

Household income:
Below poverty line 34% 80%
Above poverty line 66% 3%
Unknown - 17%

Gender:
Male 47% 50%
Female 53% 50%

Education:
Less than high school 9% 29%
High school diploma or equivalent 29% 34%
Some college or higher ed 62% 34%

Race and ethnicity:
White 48% 22%
Black 45% 53%
Hispanic 1% 8%
Other/Mixed race 7% 8%

3.5. Interview Findings

Only 35 of the 39 interviews were analyzed because one interview was interrupted before it could
be completed and three recordings were not audible for transcription.

Fewer than half of the interviewees, 16 (46%) reported keeping pets in their homes. Seven were
dog only homes (three kept single dogs, four kept two dogs). Five were cat only homes for one to three
cats. Four homes kept both cats and dogs; including one with a single cat and single dog, two with two
cats and one dog, and one home with one cat and two dogs. Pet dogs were described as either mixes
or purebreds of various sizes. Cats were described as either indoor-only (one was walked outdoors on
a leash) or allowed to freely roam outdoors. Nineteen (56%) of the interviewees reported not keeping
pets in their homes. However, because they reported interacting with community and neighborhood
pets, understanding the scope of their experiences with animals was considered important.
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Many 22 (62.9%) interviewees mentioned community cats (unowned, free-roaming cats), although
only 3 (8.6%) felt these cats were a nuisance. CAZ09 said “They don’t seem abused or nothing” when
describing the cats in the neighborhood “laying around that need somewhere to go.” CEK16 said,
“You see more cats than stray dogs” in the neighborhood. Several mentioned feeding the community
cats, such as CLL12 who said, “I know it’s a lot of cats on my street. Mostly the people that stay on my
street, it’s at least 3 or 4 houses that they all go to and they feed them. Like 8 or 10 cats.”

The thirty-five interviewees reported frequent relocations within the past five years; 21 (60%) of
respondents reported having moved from one to nine times within the past five years, and 11 (31.4%) of
those who had recently moved reported currently keeping pets in their homes. We did not determine
whether the pets had moved with the residents or had been obtained after the most recent move.

Some of the thirty-five respondents revealed previously experiencing controlling or threatening
behavior by their partners toward themselves and their pets. Thirteen (37.1%) of the interviewees
reported that they had previously felt controlled by their partners; 7 (20%) reported feeling afraid of
their partners; 11 (31.4%) said they had been threatened by their partners; and 3 (8.6%) reported that
their pets had been threatened, injured, or that fearing for their pet’s welfare influenced their decision
whether to leave or stay with a partner.

Thirty-four interviewees responded to questions about their physical and mental health.
Ten (29.4%) rated their physical and mental health toward the fair to poor end of the rating scale.
Twelve (35.3%) considered their physical and emotional health to be good to excellent. The remaining
12 (35.3%) considered their health to be mixed on the rating scale.

When directly asked about using dogs and cats as commercial commodities, (i.e., buying, selling,
trading, breeding, betting, or gambling on animals), opinions varied. Most 23 (65.7%) disagreed with
dog-fighting either because it was cruel or against the law. One interviewee (2.9%) felt it was all right
to gamble on dogs, and a few 6 (17.1%) suspected illegal dog-fighting activities were occurring in their
community but had not witnessed it. Some 10 (28.6%) thought it was all right to breed dogs and cats,
5 (14.3%) specifically agreed with selling puppies or kittens, and only 11 (31.4%) did not agree with
breeding animals. Two (5.7%) suspected that dogs were being bred in the community to be used for
dog fighting. Most 23 (75.7%) claimed they saw no evidence of breeding or selling of animals. MJM17
said “There’s a lot of buying and selling” in the neighborhoods and there were no signs posted because
the transactions occurred though “word of mouth and internet.” CSN07 did not see a need for breeding
and proffered that there are “so many that are in shelters already that they need to stop breeding their
own.” He suggested if people wanted a dog that they find a rescue dog. JJT19 commented that he had
seen signs that pit bull puppies were for sale at the entrance of the neighborhood. He remarked that if
there were dogs needed to be adopted “especially in that breed that you probably don’t need to be
breeding them.”

Three themes emerged from the coded interview data related to concerns, attitudes, and
disparities. The interviewees expressed concerns about animal welfare, personal safety, health, and
money. They expressed how they regarded dogs and cats as household pets but also as useful
commodities that could provide protection or produce money through breeding litters or betting on
dog fights. Some viewed stray dogs and cats as pests in the neighborhoods. Others were indifferent to
the animals in the neighborhood or resolved to accept the conditions they witnessed in the community.
The disparities discussed by interviewees were associated with poverty (i.e., evictions, disabilities,
jobs loss, financial insecurity, limited access to transportation and communications, risks for personal
safety) (See Appendix D: Themes and Example Codes).

The interviewees explained why they thought animals ended up in shelters. Surprisingly, the cost
of caring for pets was mentioned by just 9 (25.7%) of the interviewees. Merely 3 (8.6%) mentioned
pet deposits as a deterrent to pet keeping and 4 (11.4%) mentioned size or breed restrictions as a
problem. However, 14 (40%) of the interviewees suggested that abandonment of pets was the main
explanation for animal homelessness in their neighborhood: 13 (37.1%) said pet keepers were unable
to provide proper care and 10 (28.6%) suggested uncontrolled reproduction was an issue. Very few
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1 (2.9%) suggested the problem was due to distance from veterinary care or sterilization services. DJJ16
explained it was “because a lot of people don’t care for them or they move and can’t take them where
they’re moving to.” MWA22 said, “I guess the people that move and just leave their animals behind.”
SFF07 stated that, “They don't care about the dog no more.” JJT19 suggested problems emanated
from the properties being primarily rental and the high incidence of evictions. Researchers regard
abandonment of pets as the act of knowingly leaving an animal at a location where they will not
receive minimum care, while no longer taking responsibility for the care of the animal. This differs
from voluntarily surrendering an owned animal to the shelter where they will receive care.

The interviewees offered a variety of suggestions for keeping pets out of shelters. The most
commonly proposed solution was for more sterilization of dogs and cats in the community 9 (25.7%)
followed by confining pets 7 (20%) and taking proper care of the pets 6 (17.1%). This was best expressed
by CEK16 who suggested, “Feed them, take care of them, and give them shots.” Other proposed
solutions included educating residents about how to provide for the needs of pets 5 (14.3%), providing
free veterinary care 4 (11.4%), and offering temporary shelter for pets 3 (8.5%). DAM18 suggested
“temporary shelter for animals” was required when people experienced situational problems so that
they could “get their animals back.” MAM12 described pet homelessness as endemic to the community
culture, “You know this neighborhood has changed so much over the past years. There are just a
lot of irresponsible people in many ways that live here.” CEK16 commented on the responsibilities
associated with caring for pets, “Anybody who has a pet is going to become attached to the pet and
they want to take care of their pet. And if they are not able to take care of the pet they have to give
it up.”

4. Discussion

This qualitative study described that poverty-related disparities increased the risk for pet
abandonment within a geo-coded study area from which high numbers of stray dogs entered the local
animal shelter. Field interviews with residents revealed their concerns about animal welfare, money,
personal safety, and health. The respondents also revealed that their attitudes toward domestic animals
varied from useful commodities (products) that could supplement income or guard property, to pests,
or as household pets. This finding supports previous studies of attitudes toward animals as pets, pests,
or profit [17]. Community-specific strategies for reducing local shelter intake of stray dogs should
target the issue of pet abandonment by co-addressing veterinary needs of animals, socioeconomic
disparities of residents, and attitudinal differences between residents and shelter professionals.

Limitations: Because more residents were available to interview when the SWAG Family Resource
Center was open, the research team interviewed a more unemployed and older set of community
residents who were using the services of the Resource Center than the census mean predicted. This
convenience sample could have skewed the study findings. In addition, interviewees were informed at
the time of recruitment that they would receive a $10 gift card in exchange for their time, which might
have influenced the study sample. However, recruitment flyers posted in the study area advertised the
$10 gift card, but did not yield any volunteers to be interviewed. The interview findings may only
be representative of those community members who match the demographics of the residents we
sampled. Thus findings of this study may not be generalizable to the larger community.

Our investigation revealed that residents were concerned about the welfare of homeless animals
in their neighborhoods. Several previous studies have documented a decrease in animal homelessness
after increasing access to spay-neuter surgeries within a city or a postal zip code [18–21]. Indeed, a
nationwide emphasis on sterilization of pets has resulted in a corresponding decrease of animal intake
to shelters in the United States over the past few decades to an estimated low of 7 million animals in
2015 from a high of 13 million in 1973 [20]. The current study area is located within a well-resourced
veterinary community. Residents have access to nearby private veterinary clinics, veterinary college,
veterinary clinic serving low-income clients, as well as a low-cost sterilization clinic for pets farther
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away on the northeast side of town. This community is definitely not a “veterinary desert” as
previously documented by GIS mapping in Atlanta, GA, USA [22].

Despite ready access to veterinary services, our investigation revealed that few puppies, kittens,
or community cats from this study area have benefitted from veterinary care. In addition to personal
concerns about money, disparities with communications, transportation, and health might explain
why some of the study-area residents failed to sterilize their pets. With intermittent phone and
internet access, it can be difficult to schedule a veterinary appointment. Limited bus schedules and
pet restrictions on public transportation likely present additional obstacles for accessing veterinary
resources when they are not located within easy walking distance. Personal-health challenges might
further limit a pet-owner’s ability to obtain veterinary services without additional assistance. One
solution for overcoming such disparities might be to regularly offer veterinary services, in addition to
medical and dental services, at the SWAG community resource center located within the study area.
Applying such a “one health” approach to the social determinants of community health could greatly
improve animal welfare in this neighborhood.

The problem of abandoning unwanted pets, rather than surrendering them to the safety net of a
local animal shelter, was identified during this investigation. This issue could be exacerbated by the
number of socioeconomic disparities faced by community residents rather than by a lack of bonding
with pets. In fact, the majority of interviewees responded favorably toward community cats and
dogs rather than regarding them as pests. Unfortunately, the municipal animal shelter in this study
charges a fee to surrender a pet and an additional fee to transport an unwanted pet to the county
shelter. Such fees likely deter pet owners of this neighborhood from “doing the right thing” when
faced with multiple and pressing socioeconomic challenges. Therefore, it might seem easier to turn a
pet loose in the neighborhood where another neighbor might choose to care for it than to transport that
unwanted pet across the county to the animal shelter during specific hours of operation and also pay a
fee. A simpler solution would be to waive owner surrender and transport fees from this neighborhood.

Surprisingly, GIS maps of increased stray dog intake from this neighborhood visually
corresponded with previously made GIS maps of increased cases of child maltreatment from the
same study area. This potential correlation between homeless animals and child maltreatment hinted
at a community facing multiple challenges and prompted the research team to further investigate
the neighborhood. Certainly this observation deserves additional study to assess any relationship
between adverse childhood events and animal homelessness. In the meantime, this community might
benefit from encouraging animal control officers to work jointly with local social services personnel to
support both people and their pets. For example, the municipal animal shelter could use volunteers to
repair fences in order to better confine dogs in their owner’s yards. The county could also provide
pet-friendly emergency sheltering for families experiencing episodes of domestic violence or eviction.
Such interagency cooperation might encourage pet retention rather than pet abandonment.

However, such solutions will likely not change the attitudes of those residents who view animals
as commodities for protecting personal property and increasing personal income rather than as pets.
This study reveals the need for a different solution that addresses the local economy of pets in order to
reduce the urge to breed, sell, and gamble on dogs.

In 2011, the ASPCA collaborated with Portland, Oregon to provide free and reduced-cost
veterinary services for geo-coded neighborhoods associated with high-intake to the local animal
shelter and then assessed whether the intervention decreased shelter animal intake. This study
documented a small reduction in the intake of surrendered cats but not a significant decrease in intake
for surrendered dogs or any strays [23]. Perhaps these limited results were due to a mismatch between
the proffered solutions and the true problems experienced by the residents of the study area. Our study
indicates that community-specific findings, such as attitudinal differences and disparate socioeconomic
conditions, should be addressed when designing strategies to reduce stray dog intake to the local
animal shelter.
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The institutional culture of animal shelters influences how the animal welfare community defines
social problems, poses solutions, and serves its clients [24]. Increasing access to free or low-cost
veterinary services is the primary solution offered by animal shelter professionals for solving the
problem of unwanted domestic pets. However, as this study shows, not all who live with dogs
and cats view these animals as pets nor is cost of pet care their primary concern. It is possible that
animal welfare professionals are overlooking other solutions to the problem of pet homelessness
because they lack familiarity with the lived-experiences of community residents or they apply a
“moral certainty” to saving animals that divides clients into those who are “good” and “bad” pet
caretakers [25]. For example, shelter professionals might view pet owners who choose to breed their
pets as a “bad” owners, even if the money obtained by selling the litters helps the families put food
on their tables. As poverty increases, shelter and security concerns arise for families, imperiling their
ability to care for pets. As the urgency of socioeconomic disparities increases, pets become burdensome
to at-risk families, which can result in their abandonment in an effort to preserve family resources.

5. Conclusions

In order to reduce the intake of homeless pets, shelter professionals should attempt to connect
and empathize with their clients rather than judging them and using “institutional thinking” to
solve problems. Giving a dog free vaccine, an identification tag, and a low-cost sterilization might
be a solution to a veterinary-related problem, but it isn’t the solution needed by a pet living in a
household facing a socioeconomic issue such as eviction, domestic violence, or a family medical
emergency. As this and previous studies allude, community-specific solutions are necessary to solve
community-specific problems that involve both humans and animals. Although this study was specific
to one neighborhood served by a municipal animal shelter in Florida, the findings are applicable
to other shelters and communities. Talking directly with residents of communities responsible for
high-intake to animal shelters should help us discover what residents need, so we can develop targeted
solutions for addressing animal welfare issues.
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Appendix A. Observation Field Notes Guide

Part 1: Initial Observations of GIS-Mapped Neighborhoods

1. Schedule an initial one-hour ride-along with an animal control officer or community service
officer who is familiar with each GIS-mapped neighborhood to be observed.

2. Prior to the initial observation session, prepare to compile FIELD NOTES for each neighborhood
that will include:

• the day of the week and date of the initial observations
• the scheduled start and stop times of the initial observations
• descriptive name for each observed neighborhood
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• the boundaries for each neighborhood to be observed
• who will be present for the initial observations, including your name as the observer
• Background information from the accompanying animal control officer or community

service officer that describes their familiarity with residents and domestic animals of each
neighborhood (What is their professional knowledge about each neighborhood? What are
the common types of service calls they make in each neighborhood? Do they know of any
particular challenges or issues faced by the residents or dogs and cats of the neighborhoods?
Why do they think so many dogs and cats enter the county animal shelter from these
locations? What do they think is needed to prevent dogs and cats from these neighborhoods
ending up at the county animal shelter?)

3. During the initial observation session in each neighborhood, and with the ride-along officer’s
assistance, record or document in the FIELD NOTES evidence of/that:

• dogs and cats being kept as household or personal pets
• the neighborhood is pet-friendly
• dogs and cats being cared for as community animals or loosely-owned animals
• dogs and cats are viewed as pests or problematic in the community
• dogs and cats are viewed as products in the community (for breeding, gambling, fighting,

selling, trading, etc.)
• specific neighborhood culture or language exists
• specific neighborhood socioeconomic status exists
• access to basic community services for people
• access to pet care and veterinary care services
• residents of the neighborhood feel safe
• special challenges/issues facing this community

The evidence you collect should note or document the presence or absence of such things as
(sort of like a scavenger hunt):

• Freely-roaming animals
• Pets on leashes
• Pet collars (and note types of collars, such as heavy chains, pinch, harness, etc.)
• Tethered pets
• Pet-feeding stations
• Pet-water bowls
• Pet-food bowls
• Pet housing
• Fenced yards
• Dog parks
• Animals feeding from waste containers
• Lost pet flyers
• Posted signs restricting animals
• Advertisements for "pet-friendly" housing or businesses
• Posted policies restricting breeds of dogs
• Public transportation
• Community centers
• Libraries
• Schools
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• Churches
• Grocery stores
• Recreation areas
• Veterinary care centers
• Foreclosures
• Real estate for sale or for rent
• Whether people are active outdoors and estimate their ages
• Language used on posted signs
• Predominant housing type (apts/mobiles/single family/tents/dorms) and density

of residences.
• Whether housing has bars on windows and doors
• “Community watch” or community protest signs
• Predominant types of businesses in neighborhood
• Other pertinent items, such as abandoned houses, construction, etc.

4. After each observation session, take time to reflect on everything you observed or documented.
What information do you still need? What questions remain? What concerns you about the
relationships between people and pets in this neighborhood? Add a summary of your impressions
of each neighborhood to the Field Notes.

5. Compile the Field Notes, your summary, and debrief with the research team.

Part 2: Follow-up Observations of GIS-Mapped Neighborhoods

1. Schedule follow-up observation sessions to each neighborhood with a partner who can drive
while you compile Field Notes. The purpose of the follow-up sessions is to validate your initial
observations on different days of the week and at different times of day.

a. Plan to make a total of 4 observations in each neighborhood, including the initial
observation session, which occurs on a: weekday during normal business hours; weekday
evening; weekend day; and weekend evening.

b. Plan any additional observations only if necessary to answer questions that arise during
the sessions or to clarify data you were unsure of from previous sessions.

c. Use the same format for your Field Notes as during the initial observation. Your follow-up
sessions should each be one-hour in duration and serve to supplement the data you collect
from prior observations.

d. Reflect and write your summary notes after each session.

2. Compile the Field Notes, your summaries, and debrief with the research team.

Appendix B. Interview Guide

PART I: Obtain Informed Consent and Create Personal ID Code

A. Read page one of the Informed Consent Document to each volunteer, or ask him/her to read page one
of the Informed Consent Document.
B. Have volunteer sign, date, and provide their mailing address on page two of the Informed Consent
Document if they agree to participate.
C. Collect page two of the Informed Consent Document and give page one to the volunteer.
D. Ask the volunteer to create a personal identification code and remind them to note that code on their
copy of the Informed Consent Document so they will have it in the future if they wish later to withdraw
from the study. Volunteers create a person ID code using the following system:
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a. First letter of mother’s first name
b. First letter of father’s first name
c. Middle initial of volunteer
d. Day of their birth (two digits)

EXAMPLE: my mother’s name is Rosie and my father’s name is Milton. My middle initial is G for Gale.
I was born on the second day of the month. My personal code is: RMG02.

PART II: Demographics (closed-ended questions)

Inform volunteer that you will be recording the interview. Turn on the recorder and test that it is
recording properly. Then begin the interview by asking the following questions:

Q1. What is your personal ID code for participating in this interview?
Q2. Please describe the location of this neighborhood and tell me whether you live or work here.
(EXAMPLE: This is Haile Plantation. I work here.)
Q3. If you live here, please describe the type of housing you live in: (EXAMPLE: is it an apartment,
mobile home, condo, tent, dorm, assisted living facility, single-family home, etc.)

NOTE: if they do not live in this neighborhood, skip to Q4.

Q3A. How many people share your residence? (CHOOSE ONE: I live alone; I live with _______others)
Q3B. Do any dogs or cats share your residence? (CHOOSE ONE: No, Yes ________ dogs and
_______cats)
Q3C. How many times have you moved (relocated your residence) in the past 5 years?
(CHOOSE ONE: 0 times, 1–2 times, 3–4 times, 4–5 times, more than 5 times)

Q4. If you work here, please describe what you do: (EXAMPLE: shopkeeper, clerk, law-enforcement
officer, etc.)

Q4A. Do any dogs or cats live at your place of work? (CHOOSE ONE: No, Yes _______ dogs and
_______ cats.)

Q5. How long have you lived or worked in this neighborhood? (CHOOSE ONE: Less than1 year,
1–5 years, 6–10 years, 11 or more years)
Q6. What is your sex? (CHOOSE ONE: Male, Female, Other, or I prefer not to say.)
Q7. What is your age? (CHOOSE ONE: 18–25 years, 26–30 years, 31–40 years, 41–50 years, 51–60 years,
61–70 years, 71–80 years, 81–90 years, 91 years or older)
Q8. What is the highest level of education you completed? (CHOOSE ONE: I did not finish high school,
GED or high school diploma, vocational certificate or some college, undergraduate degree, graduate degree
(such as a master’s or PhD), professional degree (such as an MD or DVM), post-doc)
Q9. How do you prefer to describe your racial and/or ethnic group? (EXAMPLES: Hispanic White,
Non-Hispanic Black, Asian, etc.)
Q10. What is your primary spoken or written language? (EXAMPLES: American English, Spanish,
French, Chinese, Russian, etc.)
Q11. What is the approximate annual income for you and your immediate family? (CHOOSE ONE:
less than $10K, $11–20K, $21–30K, $31–40K, $41–50K, $51–60K, $61–70K, $71–80K, $81–90K, $91–100K,
More than $100K.)

Q11A. How many people are dependent on this income? (CHOOSE ONE: only me, 2, 3, 4, 5, 6, 7, 8,
9, 10, etc.)

Q12. How often do you have access to a computer and the internet for personal use? (CHOOSE ONE:
Always, Never, only Sometimes–if chooses Sometimes, ask for an explanation for why)
Q13. How often do you have access to a smartphone (cell phone) for personal use? (CHOOSE ONE:
Always, Never, Sometimes—if chooses sometimes, ask for an explanation for why)
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PART III: Health and Relationships (closed-ended questions)

Q14. How do you rate your physical health? (CHOOSE ONE: excellent, good, fair, poor)
Q15. How do you rate your emotional health? (CHOOSE ONE: excellent, good, fair, poor)
Q16. Have you ever had a partner try to control you? (CHOOSE ONE: yes, maybe, no)
Q17. Have you ever had a partner of whom you were afraid? (CHOOSE ONE: yes, maybe, no)
Q18. Have you ever had a partner who threatened you? (CHOOSE ONE: yes, maybe, no)
Q19. Have you ever had a partner who threatened to hurt or kill your pet? (CHOOSE ONE: yes,
maybe, no)
Q20. Have you ever had a partner who intentionally hurt or injured your pet? (CHOOSE ONE: yes,
maybe, no)
Q21. Has concern about your pet’s welfare ever affected your decision-making about whether to stay
or leave your partner? (CHOOSE ONE: yes, maybe, no)

PART IV: Attitudes toward Animals, Attachment to Pets, Accessibility of Veterinary Resources
(open-ended questions)

Q22. Tell me about any dogs or cats that you keep or care for.
Q23. Tell me about any other dogs or cats that live within your neighborhood.
Q24. Tell me about any issues or problems you have with the dogs and cats in your neighborhood.
Q25. Tell me how you feel about breeding of dogs and/or cats in this neighborhood.
Q26. Tell me how you feel about betting (gambling) on dogs and/or cats in this neighborhood,
Q27. Tell me how you feel about buying/selling/trading of dogs and/or cats in this neighborhood.
Q28. How would you feel about a neighborhood dog or cat being euthanized (put down) at the county
animal shelter?
Q29. Why do you think so many dogs and cats from this neighborhood end up at the county
animal shelter?
Q30. What do you think would help keep dogs and cats from this neighborhood out of the county
animal shelter?

PART V: Confirmation of Findings

Q31. Thank the volunteer for participating in this study and ask if you can contact them again to
confirm the finding. (CHOOSE ONE: Yes or No)

Q31a. If the answer is NO, this completes the interview.
Q31b. If the answer is YES, ask them how to contact them when you are ready. NOT COLLECT
THEIR NAME, you will refer to them using their personal ID code when you contact them—Record
the phone number or other method they want you to use to contact them.)

Appendix C. Annual Animal Intake for Alachua County, Florida

Count By Species and Age Percent of 2901 Animals

Intake Age Canine Feline total Canine Feline total
Adult 1121 875 1996 38.64% 30.16% 68.80%
Juvenile 77 291 368 2.65% 10.03% 12.69%
Unknown Age 210 327 537 7.24% 11.27% 18.51%

Count By Species and Type Percent of 2901 Animals

Intake Type Canine Feline total Canine Feline total
Stray 955 1279 2234 32.92% 44.09% 77.01%
Surrendered or Returned 409 211 620 14.10% 7.27% 21.37%
Confiscated 40 3 43 1.38% 0.10% 1.48%
Other Disposition 4 0 4 0.14% 0.00% 0.14%
Total 1408 1493 2901 48.53% 51.47% 100.00%
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Appendix D. Themes and Example Codes

THEMES Codes Examples

CONCERNS Animal
Welfare

RCV12: I think we can’t take care of them, don’t breed them. You see them
[indiscernible] you see now these guys out here, under the sun, and I’m like it breaks
my heart to see a dog like that. He sits there all day chained to a tree.
EEL05: Sometimes they don’t have shelter at night. They are not getting fed on a
regular basis. Just whatever they can scrounge.
MBE12: I know of a lady trying to help sell little Chihuahuas. I drove them to
Missouri and was bottle feeding this one all of the way over. How cruel, taking it
away from its mother early age. To each its own, but—I’m powerless.
DAM18: Cats are in their apartment and dogs are in their apartments. Until they put
them out on a chain outside. Well, they do let the pit bulls outside. Well, they’re pit
bulls, and when you pass by, they start barking. Chaining them out there—I heard
they ate a few cats when they got off that chain.

Personal Safety

MWA22: We ain’t in a very good neighborhood.
JJD12: I’ve seen them [dogs in the neighborhood] but they’re not stray. Yeah they’re
owned by others, yes ma’am. Yes, yes definitely [on leashes]. All but one. All but
one they never have on a leash and I’m terrified of that dog. I’m just afraid of big
dogs. I think it’s a pit. It’s like, um, like a pit bulldog.
CLL12: I’m scared of anyone [dogs] that’s not mine. But for the most part I’ve never
had a bad experience.
MJM17: Because people don’t want to take care of their own animals. They just
want to let them do whatever they want and that’s why dogs have to be—dogs and
cats get put down because they want to attack people because they do what they
want when they want to and when you try to change their habit you can’t. There are
little kids around here.

Money

CLL12: My neighbors have two dogs and it’s not the same situation. A small dog is
like 6 months and really, really skinny. I try to feed sometimes but I can’t afford to
feed it.
JJD30: We did have to [pay] $200 [pet fee for cat in apartment]. That’s expensive for
a cat. Like my husband back in the day, he used to work for (indiscernible). So
[landlord] allowed us to pay him so much a month. We’re on limited income and
have to pay the light bill and everything else, but he’s working with us.
OHM29: The main problem when you have to pay the vet. The test is really
expensive. I think maybe the community have to have options for veterinary care
that’s free. Because one time I bring the pet to UF vet, they treat everything. It’s
expensive, $2000. My son requested a loan from the college because he has
scholarships. It doesn’t pay for [Indiscernible] he doesn’t want to lose the dog
[Indiscernible] he wants to treat. It’s really expensive. Because my son is a student.
I make eight hundred a month and we live alone.

Health

EJM18: I would [have a cat] if I could. My daughter, she’s pregnant. The doctor told
her (indiscernible). She can’t be around them. That’s the only reason I won’t bring
the cat in. I wish I could open the door and bring them in.
MOE20: It’s my daughter’s dog. My daughter, I told you she has got the heart
transplant. They all fell in love with her. She fell in love with the golden doodle that
used to come to the hospital visiting. So, they all got together with the breeder, and
the breeder gave her the golden doodle, and throughout the—all the doodle owners,
they all pay for everything for my daughter for the dog. They pay for the vet, groom,
feed. They take care of it all. Once it gets to be a year old, it’s going to be put on as a
service dog. They are paying for everything. It’s something for my daughter. But
right now, it’s my dog. It bites too much right now.
DAM18: I had two dogs and they took them to [low-cost vet clinic] and she took
because I had hip replacement and she took one of my puppies away because I was
sick and can’t take care of the puppy. And I still could have took care of the puppy.
No. I wasn’t, [OK with that] because you know it was my dog and she kept
convincing me that I—and I had to go to surgery. I don’t have any family except my
boyfriend. It was hard—I should have took her back.

98 Raising Farm Animals: Livestock Management

______________________ WORLD TECHNOLOGIES ______________________



WT

THEMES Codes Examples

ATTITUDES Animals are
pets

JJD30: If you have got an animal, take care of it. Keep it inside. Like me, my cat,
that’s my girl. I take care of her. She’s a member of my family. Everybody in the
family loves her. If she wants to go out and use the bathroom, she will sit there.
So, I keep my spray bottle because there’s a calico and a black and white one. The
other day they literally tore her collar off. I just take a little water bottle and spray.
I wouldn’t hurt nobody’s animal, but I’m going to protect mine at the same time.
FJL31: I have one dog. Her name is Lee-Lou. That in Mandarin Cantonese means
perfect. And she is. She was abused as a puppy. It’s actually my brother’s dog but he
passed away a year ago and I promised him I would keep her forever. She’s 10 years
older than I am and I’m 67 and she’ll healthy as a horse just like I am. We go walk
about 6 to 8 times a day. I give her at least a mile to a mile and a quarter every day
and I try to get 3 miles myself.
CAZ09: I had a dog when I was like 11 or 12 and it got ran over. That really hurt me.
[Indiscernible] because I get attached to them. I love them but I can’t get one because
something happen to them that’s how I know other people feel about animals when
they get hurt. I don’t get none of them.

Animals are
commodities/

products

CGR11: I don’t think people should be able to breed. Certain people, especially if
you want to know their background. Some of them be breeding dogs, having them
fight. You know, I don’t know. They breed them, fight them.
MRJ14: My neighbor has one, and he’s pretty good. Real friendly. And sometimes
when they go out of town, we keep him. Pit bull but really trained and loves kids.
He’s not no mean dog. He won’t bite unless you try to, you know, go outside, don’t
know you, or you try to go in there or something like that. Yeah, really protective.
More protection and part of the family.
CEK16: Dogs do have litters. They can’t keep all of the litter so they sell the dogs.
DWM26: But I was telling [Indiscernible] our daughter bets on dogs but I ain’t never
seen it.
SRT02: Yeah, it was a business. And were they purebred dogs like they have papers
or—I don’t know that much. I know he has a website and that’s his main income in
Gainesville. Yeah, I know him and some other guys that do dog shows and stuff like
that. I know like some people have those stands or whatever to make dogs breed
and stuff like that. But I don’t know. I never went inside and seen his operation.

Animals are
pests

MJM17: There’s a lot of dogs and cats around here but the thing about it is when
people don’t want to have their dogs around no more they let them run loose. That’s
a big deal because basically if you wanted a pet that’s your pet. Not other people’s.
Other people trying to take care of your pets that you have that you let loose. A lot
of them have owners but the owners let them run loose anytime they want until they
want to come home.
MOE20: The cats. They just roam. My cats never see outside. But other people,
they’ve got the outside cats and they always run around in my yard.
JWG09: Barking at 4 in the morning.
RCV12: I just don’t like them hanging around because of thieves and stuff.
Crapping in the yard.

Acceptance/
Pragmatic

MWA22: Just let the, the animal just stay around. They ain’t causing no trouble.
Feed off the land.
SFF07: If you’re doing it [breeding] for the right reason, yeah, but if you do it for the
wrong reason, no. Right reasons to protect your family. If you got paperwork on the
dogs and you’re doing it legal, yeah. It’s okay.
DWM26: I would buy a dog. I would buy a pit dog.
MRJ14: Because betting on it you get caught you’re going to jail. Fighters dog the
same thing, going to jail. I’m against that.

Angry/Fearful

CLL12: Hard to answer. I’m like an anti-person. [Indiscernible] I don’t know anyone
so...
JCL21: Because see I have to stay in my house. When I my house I get in my vehicle
and I leave out of here. Come back home and go to my house again. I don’t
really—I’m not really from this side of town. I was raised on the Southeast side of
town. So that’s where all my family is so when I leave my house—Yeah. I don’t
really know what’s going on out here. I have an American Rock and Pit mixed with
Jack Russel. They bite. I keep them in my house. [Laughing]
JJD30: Because me, I stay in the house. I go in, come out and get grandbabies and go
to the grocery store. I stay by myself.
MRJ14: Well, over there where I live, I don’t see that. Not where I live at. No. Well,
I don’t go on that side. I just keep to myself.

DISPARITIES Economic
insecurity

JFE21: They can’t take care of them. Can’t take care of themselves.
MBE12: Same way a lot of people end up over here. The poverty situation.
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THEMES Codes Examples

Housing
insecurity

EJM18: Yeah. It was the home in Bronson. We had the job situation. Someone stole
my car, so I couldn’t get to work. So, the money wasn’t coming in, so they foreclosed
and we had to move. We gave the cats to the shelter.
JJT19: There is a lot of evictions around here. I own three units here. I don’t allow
pets. Yes, we had one tenant who temporarily had his son’s pit bull, and the next
thing we knew, there was a whole litter of puppies. They wrecked the whole back
fence and chewed holes in the walls.
MOE20: Well, what most of the new landlords are doing around here, they are
making it pet free. No pits. There’s a pit bull right now—people are moving, and
they have got to find a home for it. It’s a five-month-old puppy. They can’t find a
place for it.

Transportation
challenges

MBE12: Now, I need a vehicle to put myself out of the neighborhood and change
this. I have a driver’s license, which is—and I’m 63 though, finding a job, good luck.
We just got buses on Sunday. What a God send. Thank you for the little blessing.
They feel like they are throwing us a big bone. Look at the bus stops. If it rains, we
are still standing in the rain. Go to any other neighborhoods and they have nice
covered—don’t get me started.
OHM29: Some people maybe don’t bring the pets in for the vaccine. [Indiscernible]
I see some dogs. It’s really long trip, painful.

Communication
challenges

MRJ14: I don’t have neither one of them [smart phone or internet]. I have a
government phone. Just plain phone.
SJR16: Yeah, you got my cell number [to call back]. It’s disconnected, unless I pay.

Personal health
challenges

DCA08: No. I can’t [work]. I just got—I fell and broke my ribs. I just got out of
rehab. That’s why I’m here
FJL31: Unfortunately, I was born with congenital cataracts. I’m almost blind in my
left eye because it’s hemorrhaged 5 times.
MRJ14: I had three jobs. Not now. I’m disabled now.
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Simple Summary: There are approximately 200,000 unwanted horses annually in the United States.
Many are shipped to slaughter, enter rescue facilities, or are held on federal lands. This study aimed
to estimate a potential number of available homes for unwanted horses in order to examine broadly
the viability of pursuing re-homing policies as an option for the thousands of unwanted horses in
the U.S. The results of this survey suggest there could be an estimated 1.2 million homes who have
both the perceived resources and desire to house an unwanted horse. This number exceeds the
approximately 200,000 unwanted horses living each year in the United States. These data suggest
that efforts to reduce unwanted horses could involve matching such horses with adoptive homes and
enhancing opportunities to keep horses in the homes they already have.

Abstract: There are approximately 200,000 unwanted horses annually in the United States. This study
aimed to better understand the potential homes for horses that need to be re-homed. Using an
independent survey company through an Omnibus telephone (land and cell) survey, we interviewed
a nationally projectable sample of 3036 adults (using both landline and cellular phone numbers)
to learn of their interest and capacity to adopt a horse. Potential adopters with interest in horses
with medical and/or behavioral problems and self-assessed perceived capacity to adopt, constituted
0.92% of the total sample. Extrapolating the results of this survey using U.S. Census data, suggests
there could be an estimated 1.25 million households who have both the self-reported and perceived
resources and desire to house an unwanted horse. This number exceeds the estimated number of
unwanted horses living each year in the United States. This study points to opportunities and need
to increase communication and support between individuals and organizations that have unwanted
horses to facilitate re-homing with people in their community willing to adopt them.

Keywords: horses; slaughter; rescue; adoption

1. Introduction

Estimates of the total number of horses in the U.S. vary widely but the number most often cited,
9.2 M, comes from a 2005 economic impact study commissioned by the American Horse Council
(AHC) [1]. There are many thousands of unwanted horses annually in the United States. Unwanted is
defined by the Unwanted Horse Coalition [1] (a program of the AHC) as “horses which are no longer
wanted by their current owner because they are old, injured, sick, unmanageable, fail to meet their
owner’s expectations (e.g., performance, color or breeding), or their owner can no longer afford them”.
The reasons horses are unwanted are varied. An estimated 6000–10,000 horses are housed in horse
rescues at any given time [2,3]. One U.S. study found that the most common reasons horses were
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relinquished to rescue organizations were health (54%), lack of suitability for desired purpose (28%),
and behavioral problems of the horses (28%) [2]. Owner-related factors most commonly reported were
financial hardship (52%) physical illness or death of the owner (27%), and lack of time for the horse
(16%) [2]. Horses who were relinquished were most commonly thoroughbreds (22%) and quarter
horses (19%) and 51% were geldings, 7.5% colts/stallions and 42% mares. A wide range of ages
were reported with a mean of 12 years old. In another national U.S. study of horses seized in cruelty,
neglect or abandonment investigations, the most common reasons leading to the investigation were:
owner ignorance, economic hardship, and lack of responsibility [4]. Many unwanted, but otherwise
re-homable, horses are among the estimated 82,000 to 150,000 horses that are shipped annually to
Mexico or Canada for slaughter [5–8]. Among the horses shipped to slaughter between 2002 and 2005,
the demographics were similar to the U.S. horse population, indicating that the option of slaughter
was applied across the spectrum of horse ownership [9]. There are also more than 100,000 horses being
held long-term on open lands by the Bureau of Land Management (both on and off-range) [10].

A number of options exist for unwanted horses, including relinquishment to rescue organizations,
donation to universities or law enforcement agencies, sale to or adoption by new owners (re-homed)
or euthanasia [9]. For some of these outcomes, the horses must meet specific criteria; for others, the
owner must be aware of the option, there must be space available in the program for the horse, or the
owner must be able to afford euthanasia and disposal. Increasing the ability of existing horse owners
to re-home their horses to private households is one potential way to reduce the number of unwanted
horses and improve their welfare and longevity. Horses typically have multiple owners [11], can live
up to 30 years [7,11], and are expensive to keep [12,13] making life-long housing difficult to ensure.
In order to determine if re-homing is a viable option, it is important to know if there are enough homes
to accommodate the number of unwanted horses. To our knowledge, there is no current evidence to
inform this question.

This study used a national survey to gather information about the number of potential homes for
these horses in a “horse-interested population” (defined as currently owning a horse, having owned a
horse in the past 5 years, or interested in owning a horse in the near future). This survey examined
whether people would be willing to adopt unwanted horses, what characteristics were required of
horses to be considered “adoptable” in the respondent’s opinion, and whether potential adopters
thought they had adequate resources to keep a horse. From this survey, an estimate for the number
of potential homes for horses in the United States was extrapolated in order to broadly examine the
viability of pursuing re-homing policies as an option for the thousands of unwanted horses in the U.S.

2. Materials and Methods

2.1. Survey

A telephone-based survey of the general adult population was conducted by Edge Research
using CARAVAN ® ORC International. Telephone calls were made between 24 September 2015 and
11 October 2015. The CARAVAN ® Omnibus telephone survey is a nationally projectable study
conducted among a probability sample of U.S. residents, 18 years of age and older. See Appendix A for
ORC International’s complete methodology. The horse survey questions were included in a larger bank
of questions asked during the interview. This study was conducted using two probability samples:
randomly selected landline telephone numbers and randomly selected mobile (cellular) telephone
numbers. The combined sample consists of 3036 adults (18 years old and older) living in the continental
United States. Of the 3036 interviews, 1536 were from the landline sample and 1500 from the cell
phone sample. The survey had a response rate of 20% and a completion rate of 86%.

The survey sample size was selected to serve two purposes. First, we wanted to ensure that the
estimate of potential adoptive households for horses in the U.S. (the primary outcome) was sufficiently
precise (i.e., had a narrow enough confidence interval) to be useful in practice. For hypothetical
scenarios where either 0.5%, 1.0%, or 1.5% of households were interested in and capable of adopting
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a horse, an overall sample size of 3000 would ensure confidence interval coverage of no more than
±0.5%. In other words, the 95% confidence interval would cover less than 0.5% in either direction
from the point estimate for all three scenarios. Secondly, we continued the survey to ensure that at
least 500 respondents were horse-interested. This ensured that the confidence interval coverage would
be no more than ±5% for any proportions calculated from this subgroup.

2.2. Survey Questions

To estimate the number of individuals with available homes, respondents were asked: “Which, if
any, types of animals do you personally own?”; “Have you ever owned a horse?”; “How long ago did
you last own a horse?”; “How interested are you in obtaining a horse at some point in the future?”
with possible responses “very interested”, “somewhat interested”, and “not interested”; and for three
scenarios (1. A horse that no longer has an owner; 2. A horse that has medical or behavioral challenges;
3. A horse that might be abandoned if a new owner is not found): “ . . . how interested you would
be in adopting a horse in those circumstances” with possible responses “very interested”, somewhat
interested”, and “not interested”; and “Do you currently have the space and resources necessary to
house and care for a newly-adopted horse on your own property or at a local barn or stabling facility?”
with possible responses “yes”, “no”, or “don’t know”.

2.3. Final Sample

Among the total sample of individuals reached, we first identified those who were horse-interested
as defined by reporting currently having or having had a horse (in the last 5 years) and/or being
interested in getting a horse in the future. Among these, we further defined a target subgroup of
potential adopters who have the interest in and perceived resources and capacity to take a re-homed
horse based on two additional criteria. To qualify for this subgroup, respondents must first have
reported strong interest in adoption under all 3 scenarios of interest (a horse facing abandonment,
a horse without an owner, and a horse with medical or behavioral problems). We used the criterion
of strong interest to ensure that casual or circumstantial interest was not included in the definition.
Secondly, the respondent must also have endorsed currently perceiving that they have the space and
resources to care for a horse. A further, smaller, subgroup was experienced potential adopters, which
included only those potential adopters who also have previous experience owning a horse in the last 5
years, indicating that they had an understanding of the demands needed to care for a horse.

2.4. Analysis

Characteristics of respondents were described using frequencies and percentages. We used
proportions from our sample to make inferences about the corresponding population level proportions
using standard statistical methods [14]. For key results, exact 95% confidence intervals were calculated
using the standard Cloppe-Pearson method in our software [15]. The confidence intervals generated
can be interpreted as a plausible range for the proportion of the U.S. population that would provide the
same answers. This method was selected because it provides more conservative estimates (i.e., wider
confidence intervals) for small proportions (i.e., accounts for uncertainty in the population level
estimates that could be related to relying on a random sample). Numbers of U.S. households and U.S.
adults meeting our definitions of horse-interested and potential adopters were estimated by multiplying
proportion estimates and lower and upper confidence intervals with corresponding population
totals [16]. Demographics of potential adopters were compared to other horse-interested respondents using
the chi-square test. For adults in the U.S., 2015 total population of 321,418,820 was multiplied by the
percentage of adults in the U.S. in 2015 (77.1%, with the percentage of the population <18 = 22.9%) [16].
This equaled ~247,813,910 U.S. adults. For total U.S. households, the estimated number in 2016 was
135,697,926 [16]. Analyses were run using Stata/IC 13.1 (StataCorp LP, College Station, TX, USA).
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2.5. Ethical Statement

All respondents were informed that their responses would be kept confidential. The only
identifying information collected was their first name; recorded for quality control purposes.
Institutional review was not sought because the data were collected as part of a larger, national
opinion survey and this type of research is considered to be exempt from review by IRBs.

3. Results

3.1. Demographics

Data describing the characteristics of the national sample and the horse-interested sample are in
Table 1.

Table 1. The unweighted frequencies and percentages for the nationally representative sample of 3036
respondents and the 500 who were horse-interested.

Respondent Characteristics
National Sample, n = 3036 Horse-Interested Sample, n = 500

Frequency Percent Frequency Percent

Gender

Male 1529 50.4 262 52.4
Female 1507 49.6 238 47.6
Total 3036 100.0 500 100.0

Age range

18–29 473 15.5 126 25.2
30–49 678 22.3 148 29.6
50–64 888 29.3 146 29.2
65 or older 961 31.7 77 15.4
Refused/No Response 36 1.2 3 0.6
Total 3036 100.0 500 100.0

Total household income (before tax, 2014)

Under U.S.$25,000 585 19.3 107 21.4
$25,000 but less than $50,000 735 24.2 144 28.8
$50,000 but less than $100,000 628 20.7 91 18.2
$100,000 or more 519 17.1 80 16.0
Don‘t know/Refused/NR 569 18.7 78 15.6
Total 3036 100.0 500 100.0

Region

North East 551 18.2 75 15.0
Midwest 675 22.2 97 19.4
South 1136 37.4 208 41.6
West 674 22.2 120 24.0
Total 3036 100.0 500 100.0

3.2. Sample Breakdown Based on Responses

The breakdown of respondents, in a flow diagram, is shown in Figure 1.
Among the 3036 individuals contacted, seventeen percent (95% CI 15–18%; n = 500) met our

criteria for horse-interested by reporting that they either currently own a horse, want to own a horse in
the near future, or have owned a horse within the past 5 years. These respondents then reported their
interest in horse ownership based upon three common scenarios, shown in Figure 2.

Nine percent (45; 95% CI 7–12%) of the horse-interested sample reporting being “very interested”
in obtaining a horse under all three scenarios. Further, 46% of the horse-interested sample (230; 95% CI
42–51%) reported having the resources (which we termed perceived capacity) to house and care for a
newly-adopted horse.
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various scenarios. 

Among the horse-interested sample, 5.6% (28; 95% CI 4%–8%) were classified as potential adopters 

based on reporting both strong interest in each of the three adoption scenarios as well as having the 

perceived capacity to house and care for a horse. These 28 potential adopter respondents represent 

0.92% (CI = 0.6%–1.3%) of the total sample. There were no significant or important differences 

between potential adopters and other horse interested responders (gender p = 0.5; age p = 0.5; income p 

= 0.7). Among potential adopters, 53% were women, 32% were 18–29 years old, 36% 30–49 years old, 

25% 50–64 years old and 7% age 65 and up. For income, 30% of potential adopters’ income was <U.S. 

$25,000, 26% was $25,000 to <$50,000, 29% from $50,000 to <100,000 and 26% had incomes of $100,000 

and above. 

3.3. Population Estimates 
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estimated 1.25 million households (0.0092 × 135,697,926; CI = 0.83–1.80 million) that had strong 
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Figure 2. Reported interest by 500 horse-interested U.S. residents in adopting unwanted horses under
various scenarios.

Among the horse-interested sample, 5.6% (28; 95% CI 4–8%) were classified as potential adopters
based on reporting both strong interest in each of the three adoption scenarios as well as having the
perceived capacity to house and care for a horse. These 28 potential adopter respondents represent 0.92%
(CI = 0.6–1.3%) of the total sample. There were no significant or important differences between potential
adopters and other horse interested responders (gender p = 0.5; age p = 0.5; income p = 0.7). Among
potential adopters, 53% were women, 32% were 18–29 years old, 36% 30–49 years old, 25% 50–64 years
old and 7% age 65 and up. For income, 30% of potential adopters’ income was <U.S. $25,000, 26% was
$25,000 to <$50,000, 29% from $50,000 to <100,000 and 26% had incomes of $100,000 and above.

3.3. Population Estimates

Applying the percentage of potential adopters to the number of U.S. households yielded an
estimated 1.25 million households (0.0092 × 135,697,926; CI = 0.83–1.80 million) that had strong
interest and perceived they could house a horse. Multiplying 0.92% times the U.S. population of
247,813,901 adults for a less conservative estimate, we estimated that approximately 2.28 million people
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(CI = 1.52–3.30 million) in the U.S. would have strong interest in obtaining a horse and perceived they
could house a horse.

Twelve respondents who met the criteria through their interest in future horse ownership
had not previously owned a horse. Excluding those from the 28, 16 or 0.53% (CI = 0.3–0.9%)
experienced potential adopters reported strong interest, perceived capacity, and currently or had ever
owned a horse. Applying this more conservative criteria, an estimated 0.72 million U.S. households
(CI = 0.41–1.22 million), with first-hand knowledge of the challenges of owning a horse, could house
a horse.

4. Discussion

There are many reasons why horses may be abandoned and in need of re-homing. One central
reason is affordability; however, owners reported a variety of more specific reasons including old
age, injuries, horse behavior, factors in the owner’s household such as divorce or lack of time and the
horse not meeting expectations [2,8]. Regardless of the underlying industry reasons for the numbers
of horses needing to be re-homed, finding previously untapped homes is critical. The current study
found an estimated 1.25 million households with the interest and self-assessed, perceived capacity to
adopt a horse in the United States, including those with medical or behavioral problems. Accounting
for the uncertainty that comes with applying a sample proportion to the entire population, the true
count could reasonably be expected to lie between 0.83 and 1.80 million households. This estimate
was based on only those surveyed who reported strong interest in all three categories of unwanted
horses: a horse that might be abandoned; a horse that is homeless; a horse with medical or behavioral
issues. Excluding qualified respondents who had never owned a horse, 0.72 million households are
estimated to have the perceived capacity and interest in owning a horse. These numbers of interested
households who perceive themselves as qualified, suggests that there are more available homes than
previously thought to accommodate unwanted horses in the U.S.

The number of respondents in our survey was large and this probability sample was representative
of the population of the United States, indicating that our estimates are reflective of national interest
in horse ownership. When using a less conservative approach by estimating based on individuals
rather than households, 2.28 million individuals reported self-assessed perceived capacity to house
horses. We looked at individual estimates because we assumed respondents to be from different
households and because each individual with interest might be engaged in horse related support
programs. However, we acknowledge that it is more conservative to consider households as the basis
for estimating new homes for horses.

What is not clear is how long the number of potential homes would exceed the number of horses
that need those homes. It is theorized that as horses move amongst homes, the availability of new
homes would likely remain stable. Further, although the lifespan of a horse is not short, each year,
homes with horses have horses that die or are euthanized, opening some spaces for new horses.
It could be, however, that the number of homes would eventually become saturated. If that were
true, this estimate remains crucial for three primary reasons: (1) even just a short time of reducing the
prevalence of unwanted horses in the United States would free available resources for expanded access
to safety net services and resources in order to reduce the incidence of newly unwanted horses; (2) the
estimate provides a rich and substantial target for recently launched innovative industry programs
such as Time To Ride [17], which aims to grow the horse industry though engaging new audiences,
and The Right Horse [18], which aims to promote horse adoption in innovative ways; and (3) moving
even a small number of additional horses into homes would allow for a decreased prevalence of
unwanted horses.

In addition to increasing the likelihood of finding more homes for horses, there may be
opportunities to keep horses in their current homes with more community support. Given limited
capacity and funding of rescue organizations [2,8], safety net and expanded programs can improve the
industries’ reach. Equine rescue organizations in the U.S. have an estimated capacity of 13,400 horses
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per year [2]. Given that 53% of those horses arrived in poor health or body condition and that 23%
of owners reported economic or financial hardship as a contributor to relinquishment [2], programs
which better support current owners and their horses with food and/or accessible and affordable
veterinary care have promise in potentially preventing re-homing. Another survey of horse owners [19]
found that 47% noted they believed cost of care was a problem and a contributing factor to unwanted
horses. It is possible that providing assistance to horse owners in times of crisis could keep some
horses in their current homes, preventing the re-homing in the first place. These shifts, as well as
support for end-of-life, including providing affordable, accessible, humane euthanasia [20], would
allow resources to focus on moving horses from conditions of neglect and cruelty toward higher
welfare living arrangements.

It is possible that some of those people who noted having both strong interest and perceived
capacity would not actually adopt when given the opportunity. Further, the present study only
considered the respondents perceptions and self-assessment of whether they have adequate resources
to care for a horse and not any objective measures of the adequacy of the available resources. It is
acknowledged that reported intent could overestimate actual behavior. However, the responders’
ability to house and care for a horse may or may not be related to previous horse ownership. Previous
owners may know what is needed to appropriately house a horse or may continue to provide care
which some might view as less than optimal. New horse owners could spend time becoming well
informed or simply dive into horse ownership. We strongly encourage additional information sharing
with current and new horse owners as an additional method of improving horse welfare. The data
presented, however, suggest preliminarily that there may be many homes for unwanted horses that
have not yet been accessed. Surprisingly, people showed interest in adopting horses that needed extra
support, as 35% of respondents reported being “very or somewhat interested” in adopting a horse
that was medically or behaviorally unsound. It is possible that some responses were due to social
desirability bias, where the respondents gave the socially correct or pleasing answer. That would tend
to increase the likelihood of respondents saying that would be interested in adopting a horse. In this
survey, the presence of multiple other questions and the neutral organization administering the survey,
as well as the lack of face to face interaction would partially help to mitigate this bias [21,22].

Because the characteristics of horses likely contribute to their ability to be re-homed [23], research
into increasing access to services such as medical, and behavior support would provide important
information in expanding the link between unwanted horses and potential adopters. This would also
be important to ensure that adopters of horses with medical or behavior issues receive the counseling
and support needed to appropriately care for those horses.

The current results that there are currently untapped potential adopters seems to contradict
previously published results that shelters and rescues are overwhelmed [2]. In general, this
contradiction points to a potential gap in communication or understanding between horse
organizations that have horses available for adoption and people interested in adopting. It is possible
that horse organizations have not embraced the importance of finding new homes as an important
part of allowing them to save more horses. Additionally, finding new and creative ways to connect
potential homes with current owners who need to re-home is likely to be critically important [22].
Future research that focuses on the opportunities to increase adoptions from horse organizations
would provide valuable information to the body of unwanted horse literature. A study of people who
have re-homed their horses is currently being conducted to complement the findings presented here
and to update findings in Holcomb et al. [20].

5. Conclusions

This study found an estimated 1.24 million households interested in and potentially able to adopt
a horse and 2.26 million potential horse advocates for horses in need. While this estimate may not
reflect an immediate, objectively suitable set of adopters, these numbers of people who report their
willingness and perceived ability exceed the known estimates of unwanted horses and suggest a
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substantial and underutilized resource. This study points to opportunities to increase communication
and support between individuals and organizations that have unwanted horses to facilitate re-homing
with people in their community willing to adopt them.
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Appendix A

ORC International’s Random Digit Dial (RDD) telephone sample is generated using a list-assisted
methodology. The standard GENESYS RDD methodology produces a strict single stage, EPSEM (Equal
Opportunity of Selection Method) sample of residential telephone numbers. The cell phone sample,
also RDD, has been supplied by SSI, Inc. using their proprietary Cell/WINS technology. The cell
phone sample is generated from cell phone 1000 series blocks (a “block” is defined by the first seven
digits of the phone number) with all permutations within each block included. The sampling interval
is then calculated by dividing the universe of all possible numbers by the number of records desired,
thus specifying the size of the frame subdivisions. Within each of the subsets, one number is selected
at random giving all numbers an equal probability of selection.

Surveys are collected by trained and supervised U.S. based interviewers using ORC International’s
computer assisted telephone interviewing (CATI) system. Final data are adjusted to consider the
two sample frames and then weighted by age, gender, region, race/ethnicity and education to
be proportionally representative of the U.S. adult population. Weighting adjustments are used to
reduce the potential for biases that may be present due to incomplete frame coverage and survey
nonresponse-both inherent in all telephone surveys. Each respondent is given a score based on their
reported information and then either weighted up (if they are underrepresented) or weighted down
(if they are overrepresented).
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Simple Summary: Although the consumption of free-range chicken meat has increased, little is
known about the ranging behaviour of meat chickens on commercial farms. Studies suggest range use
is low and not all chickens access the range when given the opportunity. Whether ranging behaviour
differs between individuals within a flock remains largely unknown and may have consequences
for animal welfare and management. We monitored individual chicken ranging behaviour from
four mixed sex flocks on a commercial farm across two seasons. Not all chickens accessed the
range. We identified groups of chickens that differed in ranging behaviour (classified by frequency of
range visits): chickens that accessed the range only once, low frequency ranging chickens and high
frequency ranging chickens, the latter accounting for one-third to one half of all range visits. Sex was
not predictive of whether a chicken would access the range or the number of range visits, but males
spent more time on the range in winter. We found evidence that free-range chicken ranging varies
between individuals within the same flock on a commercial farm. Whether such variation in ranging
behaviour relates to variation in chicken welfare remains to be investigated.

Abstract: Little is known about broiler chicken ranging behaviour. Previous studies have monitored
ranging behaviour at flock level but whether individual ranging behaviour varies within a flock
is unknown. Using Radio Frequency Identification technology, we tracked 1200 individual ROSS
308 broiler chickens across four mixed sex flocks in two seasons on one commercial farm. Ranging
behaviour was tracked from first day of range access (21 days of age) until 35 days of age in winter
flocks and 44 days of age in summer flocks. We identified groups of chickens that differed in frequency
of range visits: chickens that never accessed the range (13 to 67% of tagged chickens), low ranging
chickens (15 to 44% of tagged chickens) that accounted for <15% of all range visits and included
chickens that used the range only once (6 to 12% of tagged chickens), and high ranging chickens
(3 to 9% of tagged chickens) that accounted for 33 to 50% of all range visits. Males spent longer on
the range than females in winter (p < 0.05). Identifying the causes of inter-individual variation in
ranging behaviour may help optimise ranging opportunities in free-range systems and is important
to elucidate the potential welfare implications of ranging.

Keywords: poultry; pasture; outdoor; range; meat chicken; welfare; Radio Frequency
Identification (RFID)
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1. Introduction

Broiler chicken ranging behaviour remains poorly understood, particularly on free-range
commercial farms. A greater understanding of ranging behaviour can assist to ensure optimal
opportunities to range through the provision of adequate environment and management practices,
and possibly by selecting pertinent chicken characteristics.

The majority of studies on broiler chicken ranging behaviour to date report variability in range
use at flock level [1–3], which has been attributed to environmental conditions such as resources on
the range (such as artificial and natural shelters, hay bales, perches and panels [4–8]) and weather
variables (including outdoor temperature and Ultra Violet index [4,7,9]). Yet, very little is known about
variation between individual broiler chickens within a flock. Genetics and rearing environments have
been shown to alter ranging behaviour within a flock [6,10] but relationships with individual ranging
behaviour is unknown.

Heterogeneous ranging behaviour may result in variation in individual welfare and reduce
uniformity in flocks. There are various beliefs that accessing an outdoor range will impact an
animal’s welfare state; some consumers believe that accessing an outdoor range will have positive
effects on broiler chicken welfare (e.g., increased expression of natural behaviours) and other groups
(such as some farmers and veterinarians) are concerned with negative welfare consequences of range
access, such as increased health risks due to increased exposure to parasites and extreme weather
conditions [11,12]. However, there is very little scientific evidence of the impact of range access on
broiler chicken welfare. Chicken welfare assessments are often reported as flock averages, however if
variation in ranging behaviour exists then chickens within the same flock may have different welfare
implications from ranging depending on the degree of variation. If welfare is compromised with
increased range use, productivity (growth) may also be affected and result in reduced flock uniformity;
an additional challenge for free-range flock management.

In order to assess whether heterogeneous ranging behaviour exists in commercial broiler chicken
flocks, we monitored individual broiler chicken ranging behaviour to determine the variation in
ranging behaviour between individuals within commercial free-range flocks.

2. Materials and Methods

All animals used in this study were approved by the University of Melbourne Animal Ethics
Committee (approval number 1413428.3). A full description of the methodology is provided in part
one of this paper series “Commercial free-range broiler chicken ranging behaviour 1: factors related to
flock variability”; however, it is briefly outlined below.

2.1. Study Site and Animals

Four flocks (A–D) of ROSS 308 broiler chickens were studied across two seasonal replicates on one
commercial farm during the Austral winter (flocks A and B) and summer (flocks C and D). All sheds
had chicks from the same hatchery, same feed, same manager, and comparable management practices.
Seasonal replicates occurred within the same sheds (Shed one: 40.5 m × 9.3 m, housing approximately
6000 chickens, flocks A and C; Shed two 50.5 m × 12.3 m, housing approximately 10,000 chickens, flocks
B and D). Flocks had access to adjacent range areas (54.1 × 13.9 m and 77.9 × 16.4 m adjacent to the
shed wall and 13.6 × 9.3 m and 27.5 × 12.3 m at the back of the shed, for shed one and two respectively)
accessible through manually operated 1.3 × 0.4 m doors described hereafter as “pop-holes” and spaced
5.65 m apart, with six pop-holes for shed one and seven pop-holes for shed two. Feed and water were
provided ad libitum inside the shed, but never in range areas.

2.2. Tracking Individual Range Use

Individual range use was tracked by the Gantner Pigeon Radio Frequency Identification (RFID)
System (2015 Gantner Pigeon Systems GmbH, Benzing, Schruns, Austria), with a bespoke program,
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Chicken Tracker. Chickens (n = 300/flock) were randomly selected and fitted with a silicone leg band
that automatically loosened with leg growth (Shanghai Ever Trend Enterprise, Shanghai, China). Each
leg band contained a unique ID microchip (Ø4.0/34.0 mm Hitag S 2048 bits, 125 kHz) that registered
as the chickens walked over the antenna. Antennas were attached to both sides of each pop-hole
(i.e., indoor and outdoor) to determine the direction of movements by each tagged chicken; allowing
calculation of the frequency and duration of range visits for each individual.

Chickens were tracked from the first day that range access was permitted (21 days of age)
until a few days before partial depopulation (30–33 days of age) in winter flocks due to logistical
reasons. However, chickens in summer flocks were tracked until complete depopulation for slaughter
(43–45 days of age). Sex and weight of individuals (flock A: n = 83, flock B: n = 97, flock C: n = 280,
flock D: n = 290) were recorded at the end of the study when leg bands were removed.

2.3. Statistical Analysis

RFID data were cleaned with SASTM (v. 9.3, SAS Institute Inc., Cary, NC, USA) using a modified
macro [13]. All range visits <10 s were treated as false positives and removed from analysis.

Descriptive data are presented for each flock.
Statistical analysis was performed with SPSS statistical software (v. 22, IBM Corp, Armonk,

NY, USA).
Latency to access the range data did not meet the criteria of normality; therefore, Spearman’s

rho correlation coefficients were used to examine relationships between latency to first access the
range and total frequency and duration of range visits and duration per range visit, relationships
between total time spent on the range, total number of range visits and average time spent on the range
per range visit. Chi square analysis was used to determine if there was a difference in the number
of females and males that accessed the range. Flock could not be included as a random variable in
non-parametric Spearman correlations or chi square analysis, but each correlation and chi square
analysis was initially performed on each flock and there were no differences in direction or significance
values between flocks within season. Hence, flocks were pooled and are presented within season.
Ranging data were log transformed and subsequently met the criteria of normality and homogeneity
of variance; hence, General Linear Mixed models were used to determine the effect of sex on the total
frequency and duration of range visits, average time spent on the range per visit and the number of
days an individual accessed the range, with flock and individual nested within flock as random factors,
in addition to running the model both with and without final body weight as covariate. General Linear
Mixed models were used to compare the average time spent on the range per range visit between
chickens that accessed the range only once and chickens that accessed the range more than once, with
flock and individual nested within flock included as random factors and weight as a covariate. Results
are presented as raw means ± SE unless otherwise noted.

3. Results

3.1. Range Availability

Winter flocks had fewer opportunities (days and hours per day) to access the range than summer
flocks; data were presented in part one of this paper series “Commercial free-range broiler chicken
ranging behaviour 1: factors related to flock variability”. Briefly, in winter, management provided
the flocks with access to the range for a mean of 5.6 ± 0.4 h a day, for 70% of the days prior to partial
depopulation. In summer, management provided the flocks with access to the range for a mean of
10.4 ± 0.6 h a day, for 75% and 76.2% of the days prior to complete depopulation, in flocks C and
D respectively.
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3.2. Inter-Individual Variation in Ranging Behaviour

There was individual variation in ranging frequency and duration within all flocks (Figures 1
and 2). The mean number of daily visits made by an individual varied between 0–11.8 and 0–12.7 visits
in winter and summer flocks, respectively. The mean time an individual spent on the range daily
varied between 0–76.6% and 0–65.7% of the available ranging time, equivalent to 0–4.3 h and 0–6.8 h,
in winter flocks and summer flocks respectively.

The total number of range visits made by an individual varied between 0–71 and 0–167 visits
over the course of the study in winter flocks and summer flocks respectively. The total duration an
individual spent on the range over the course of the study varied between 0–23.0% and 0–40.2% of
available overall ranging time, equivalent to 0 to 8.7 h and 0 to 40.7 h, in winter flocks and summer
flocks respectively.
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Figure 1. Frequency of range visits for individual chickens within each flock (winter flocks: A and B;
summer flocks: C and D). Patterns within stacked bars represent the number of chickens (% successfully
tracked) in each ranging frequency category, daily mean (a) and total number of visits throughout the
study (b) for each flock.
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Figure 2. Duration of range visits for individual chickens within each flock (winter flocks: A and B;
summer flocks: C and D). Patterns within stacked bars represent the number of chickens (% successfully
tracked) in each ranging duration category, daily mean (a) and total time spent on the range throughout
the study (b) for each flock.
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3.3. Latency to Access the Range

The number of days before an individual first accessed the range after range access was first
provided (hereafter referred to as “latency to access the range”) was negatively correlated with an
individual’s total number of range visits (winter: r(188) = −0.41, p < 0.001; summer: r(460) = −0.44,
p < 0.001) and total duration of range visits (winter: r(188) = −0.34, p < 0.001; summer: r(460) = −0.35,
p < 0.001), but not the mean duration per visit. Latency to access the range was also negatively
correlated with the number of days an individual accessed the range in summer flocks (r(460) = −0.33,
p < 0.01), but not in winter flocks.

When individual ranging data were corrected for number of available ranging days remaining
after the range was first accessed, to assess ranging patterns after first range access, latency
to access the range was still negatively correlated with range use in both seasons (frequency:
winter—r(143) = −0.24, p < 0.01; summer—r(450) = −0.34, p < 0.00; duration: winter—r(143) = −0.20,
p < 0.05; summer—r(450) = −0.31, p < 0.001).

3.4. High Frequency Ranging Chickens

A total of 1434 range visits were recorded in winter flocks (flock A: 573 visits; flock B: 861 visits) and
14,008 range visits in summer flocks (flock C: 5644 visits; flock D: 8364 visits). The top 10% of ranging
chickens, based on frequency of range visits, accounted for approximately half of the range visits in
winter flocks (flock A: 9 chickens accounted for 57% total range visits; flock B: 10 chickens accounted for
47% total range visits) and one-third of range visits in summer flocks (flock C: 21 chickens accounted for
34% of range visits; flock D: 25 chickens accounted for 33% total range visits). The top 50% of ranging
chickens accounted for 89–91% of all range visits, irrespective of season (Figure 3). Thus, the bottom
50% of ranked ranging chickens accounted for <15% of the total range visits (winter: flock A—13.3%
of total visits, flock B—13.5% of total visits; summer: flock C—4.8% of total visits, flock D—5.9% of
total visits).
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Figure 3. The proportion of range visits (% total flock range visits) that was attributed to ranked
individuals. Ranging chickens were ranked on the total number of range visits and are displayed
from lowest to highest percentage of ranging chickens in each flock; solid lines represent winter flocks
(flocks A and B), dotted lines represent summer flocks (flocks C and D). Chickens that did not access
the range are not included.
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The top 10% of ranging chickens, based on the total time spent on the range, accounted for more
than half of the total flock time spent on the range in winter flocks (flock A: 70%, flock B: 54%) and
more than one-third of the total flock time spent on the range in summer flocks (flock C: 38%, flock D:
37%). The average time spent on the range per visit did not differ between birds ranked in the top
10%, top 11–49% or bottom 50% in either season (winter: F(2,184) = 0.4, p > 0.05; summer: F(2,456) = 0.3,
p > 0.05).

3.5. Chickens that Accessed the Range Once

There was a relatively consistent proportion of chickens, across all flocks, that accessed the range
only once throughout the study (flock A: 12%, flock B: 10%, flock C: 6%, flock D: 8%). The total
number of one-time ranging chickens on a particular day was positively correlated with the number of
chickens on the range daily in summer flocks (r(30) = 0.49, p < 0.05), but not in winter flocks. Conversely,
the total number of chickens that ranged only once was positively correlated with age in winter flocks
(r(11) = 0.63, p < 0.05), but not in summer flocks.

Chickens that accessed the range only once spent longer on the range during that visit than the
average time per visit by chickens that accessed the range more than once in summer flocks (one-time
ranging chickens: 31.3 ± 12.4 min/visit, more than once ranging chickens: 22.4 ± 4.3 min/visit;
F(1,457) = 11.5, p < 0.01), but there was no difference in winter flocks (one-time ranging chickens:
9.9 ± 4.7 min/visit, more than one-time ranging chickens: 6.6 ± 0.9 min/visit; F(1,65) = 3.46, p > 0.05).

3.6. Individual Ranging Variation and Relationships with Sex

The proportion of females and males that accessed the range did not differ (winter flocks:
female ranging chickens—52.9%; male ranging chickens—47.1%; χ2

(1,180) = 1.43, p > 0.05; summer
flocks: female ranging chickens—57.3%; male ranging chickens—42.7%; χ2

(1, 437) = 0.05, p > 0.05).
The number of days that males and females accessed the range did not differ (winter flocks:
females—3.7 ± 0.4 days; males—3.3 ± 0.3 days; χ2

(1, 65) = 0.46, p > 0.05; summer flocks: females—
7.6 ± 0.3 days, males—7.0 ± 0.3 days; χ2

(1, 437) = 2.09, p > 0.05).
The overall frequency of range visits did not differ between males and females in both

seasons (winter flocks: female—18.8 ± 3.2 visits, male—12.8 ± 2.6 visits; summer flocks: female—
35.3 ± 2.3 visits; male—24.3 ± 2.0 visits; all p > 0.05). Noteworthy, when weight was not included in
the analysis females (lighter in weight than males) accessed the range more frequently than males in
summer flocks (F(1, 442) = 8.18, p < 0.01) but not winter (F(1, 66) = 1.26, p > 0.05).

Males spent longer on the range overall than females in winter flocks (females: 2.0 ± 0.4 h,
males: 2.3 ± 0.4 h; F(1, 66) = 3.92, p = 0.052) but not summer (females: 11.8 ± 0.9 h, males:
9.5 ± 0.8 h; F(1, 442) = 1.14, p = 0.29). Males spent longer on the range per range visit than females
in winter (females: 12.7 ± 7.1 min, males: 17.3 ± 5.7 min; F(1, 65) = 5.8, p < 0.05) but not summer
(females: 20.3 ± 1.2 min, males: 27.1 ± 2.5 min; F(1, 442) = 0.47, p > 0.05).

4. Discussion

Our results showed that ranging behaviour varied greatly between individuals within flocks from
the same hatchery, genetic lines, feed composition and availability, management regime, stock people
and environmental and range conditions. In all flocks, not all chickens accessed the range and the
number of visits and time spent on the range varied greatly between individuals. Although the data
clearly identifies a continuum of ranging variation, we have categorized chickens in this paper for
simplicity and acknowledge that such categories are arbitrary. We observed chickens that accessed
the range only once, high frequency ranging chickens that accounted for one-third to half of all of the
range visits (depending on season) and low frequency ranging chickens ranked in the bottom 50% of
all tagged chickens that ranged but accounted for less than 15% of all range visits throughout the study.

The variation in ranging behaviour may reflect differences in the motivation to access the range.
The high frequency ranging chickens accessed the range more frequently but also for a longer period of
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time overall and sooner after range access was first provided. High frequency ranging chickens have
also been reported in commercial laying hens [13,14] and may be of particular interest to industry and
consumers. Consumers that support free-range products often feel betrayed with reports of low range
use in commercial flocks, leading to controversy and revised labelling regulations of free-range egg
products in Australia for instance [15]. Determining the characteristics that result in high frequency
range use may permit early life environmental interventions or breeding programs to encourage range
use. A thorough understanding of such interventions is critical and the appropriate application will
depend on the characteristics involved and the outcomes on the welfare of the chicken.

Variation in ranging behaviour between individuals may also reflect individual experiences on
the range. The most interesting group in this regard is the chickens that accessed the range only
once throughout the study (6–12% of tracked chickens). Although the sample size of this group was
low within each flock, it was relatively similar between flocks. One-time ranging chickens were not
necessarily “accidental” range users, because the duration of range visits was greater for chickens
that accessed the range once compared to those that accessed the range more than once in summer
flocks. Perhaps the first range visit was a frightening experience for these chickens, which may have
discouraged the chicken from going out again. Indeed, there are reports of links between exposure to a
range environment and fearfulness in broiler chickens [16] and the number of days an individual visits
the range and fearfulness in laying hens [17–19]. However, the direct relationship between fearfulness
and individual broiler chicken ranging behaviour is unknown. It would be interesting to investigate
the ranging experience of these particular chickens that accessed the range only once, such as the
individual’s location, behaviour and environmental stimuli on the range during this single visit.

Our results demonstrated that it is important to disentangle the effects of sex and weight on
ranging behaviour of broiler chickens. Females and males did not differ in their ranging frequency
when weight was included in the analysis, as lighter chickens accessed the range more frequently. This
suggests that weight should always be included when comparing sex effects on ranging behaviour in
broiler chickens, given the marked sexual-dimorphic growth of broiler chickens. Our findings differ
from Chapuis, Baudron, Germain, Pouget, Blanc, Juin and Guemene [2] who monitored a slower
growing strain of broiler chicken and conversely found that males made up a higher percentage of the
top ranging chickens (60%) and females made up the majority of the lowest ranging chickens (70%).
Although Chapuis, Baudron, Germain, Pouget, Blanc, Juin and Guemene [2] did not control for weight,
sexually dimorphic contrasts are greater in slow growing broiler than fast growing strains [20] and
it is likely that the difference in findings between the two studies would be exacerbated if growth
was controlled for in their study. We hypothesize that our and Chapuis, Baudron, Germain, Pouget,
Blanc, Juin and Guemene [2] findings may reflect temperament differences between sexes of chickens.
Independent of weight, we found that males spent more time on the range overall and per visit than
females, in winter flocks. Hence, sex characteristics other than weight may be associated with ranging
behaviour such as those reported in strains of laying chickens, including fearfulness, exploratory
behaviour or social behaviour [21,22].

We found a high level of variation in range use between seasons and within flocks. These findings
highlight the importance of monitoring individual chickens when investigating relationships between
range access and welfare. For example, if we were to measure a welfare indicator on our winter
flocks, the likelihood of obtaining a measure from an animal that accessed the range at least once
would have been only 33%, and a low 10% chance that the chicken would have accessed the range
frequently. Clearly, there is a need to determine individual ranging patterns to understand the welfare
implications of range use. In addition, the welfare implications of range restriction (during periods of
extreme weather conditions or prior to depopulation, a typical commercial practice) on the behaviour
and welfare of chickens that differ in their ranging behaviour and motivation remains to be elucidated.

This study provides details of individual variation in the ranging behaviour of broiler chickens on
a commercial free-range farm. However, this study was only conducted on one broiler strain and one
farm, and the external validity of the findings to other broiler strains, geographical areas, and farms
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with different flock sizes and range design is unknown. Further investigation is needed to determine
the causal factors for this variation, since variation was observed between individuals in the same flock,
with the same breeding and hatching history, same shed and range design and similar management
practices. This knowledge could lead to science-based improvements in ranging opportunities of
commercial free-range broiler chickens.

5. Conclusions

Ranging behaviour varied between individuals within the same commercial flocks, revealing
chickens that never accessed the range, chickens that accessed the range only once, low frequency
ranging chickens, and high frequency ranging chickens, with the latter accounting for a third to a half
of all range visits. Males spent more time on the range than females in winter flocks, but frequency of
range visits was related to weight rather than sex in summer flocks.

These findings suggest that individual characteristics and/or early life experience partly
determine ranging behaviour in commercial conditions, which subsequently results in heterogeneous
flock ranging behaviour. The causes for this inter-individual variation in ranging behaviour within
flocks should be investigated to ensure that chickens in free-range systems are best suited to such
housing conditions and thus facilitate optimal ranging behaviour on commercial farms.
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Simple Summary: Appropriate strategies aimed at improving the welfare of working horses should
contemplate the assessment of welfare status, as well as the evaluation of the human–animal
relationship within each geo-cultural context. We assessed and compared the welfare status of working
horses in two administrative regions of Chile and explored the nature of the owner–horse relationship
from the perspective of the owner. The overall prevalence of health problems and negative behavior
responses was low. However, significant differences between regions exist in the presence of lesions
and the person responsible for managing horseshoeing. Two differing views were found regarding the
owners’ perception of their horse: predominantly affective or instrumental. Despite the instrumental
perception predominantly residing in one region, the affective perception was widely shared by
owners in each region. The findings suggest that Chilean working horses have a, generally, good
welfare and that the development of an affective owner–horse relationship is possible. Additionally,
the results suggest that affective and instrumental perceptions of these animals can coexist.

Abstract: Appropriate interventions to improve working equine welfare should be proposed according
to scientific evidence that arises from different geo-cultural contexts. This study aims to assess and
compare the welfare status of working horses in two administrative regions of Chile and to determine
how owners perceive their horses. Horses’ welfare status was assessed through direct indicators
(direct observation and clinical examination) and indirect indicators (an interview with the owner).
Owners′ perceptions of their horses were determined through a discourse analysis of their statements.
In total, 100 horses and 100 owners were assessed. Results showed a low prevalence of health problems
and negative behavior responses among horses in the two regions evaluated. Significant associations
were found between inadequate body condition and the absence of deworming, and between hoof
abnormalities and a low frequency of shoeing. Between regions, significant differences were found
in the presence of lesions and the person responsible for horseshoeing. In regards to the owners′

appreciations, two differing perceptions of working horses were found: a predominantly affective
perception and a perception of the animal as a working instrument. Although the instrumental
perception was more frequent in the Araucania region, the affective perception was widely shared by
both owner populations. The results reveal a good welfare status in working horses and suggest that
both affective and instrumental perceptions of these animals can coexist.

Keywords: equine welfare; working horses; urban draught horses; semantic analysis; human-
animal relationship
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1. Introduction

In developing countries such as Chile [1], working animals provide an essential resource of power
for millions of people who live in poverty [2,3]. In the case of working equids, there is increasing
evidence of their socioeconomic contribution to human livelihood through their direct and indirect
impact in generating income for thousands of households worldwide [3,4]. It has been reported
that the welfare state of these equids is usually poor and impacts directly on their health, mental
state and working capacity [5–7]. This may seriously compromise the well-being of these animals
and the families they work for. For this reason, the World Organization for Animal Health (OIE)
recently decided to develop the first welfare standards for working equids used for traction, transport
and income generation [8]. However, it is important to highlight that welfare problems, husbandry
practices, and the role that these working animals play can vary between countries, through time, and
even within the same community or locality [5,6]. Consequently, appropriate intervention strategies to
improve the welfare of these animals should be proposed and implemented according to, at least, two
criteria: the main welfare problems found in the different geo-cultural contexts, and the assessment of
the quality of the human–animal relationship [5].

The welfare status of working horses in Chile has been previously assessed [9–11], but the
influence of geographic and cultural differences on these animals′ welfare is unknown. Differences
within a country could modify the risk factors associated with the animals′ welfare. For example, heat
stress and dehydration are conditions that negatively affect the welfare of equids in countries with
arid climates, such as India or Pakistan, where ambient temperatures of up to 48 ◦C are found [5].
However, these problems have not been observed in countries that have internally varying climatic
and geographic conditions, such as Chile. For example, the Metropolitana de Santiago region has the
largest urban population in the country and is characterized by a warm, temperate climate with a
prolonged dry season [12]. In comparison, the Araucania region is one of the poorest regions and has
the highest percentage of rural population. It is characterized by four types of climate, predominantly
a rainy, temperate climate [13]. Moreover, this region has the largest number of individuals belonging
to the Mapuche group, an indigenous, ethnic population that preserves their ancient traditions [14].

Strategies oriented to improve the welfare of animals, their owners and caretakers, also require an
appropriate understanding of the human–animal relationship and the multiple factors that modulate
it [15]. To form these strategies, the motivational considerations (bases) that underlie attitudes towards
animals must be identified [16], primarily the emotional or instrumental ways in which people
relate to animals [17,18]. Attitudes toward animals are often the focus of human–animal interaction
studies [19–22] and, more recently, of welfare studies [23]. However, most research on human–horse
relationships and the perceptions of horses has been centered in the equestrian world (horses that
are kept primarily for recreational riding or competition) [18,24–26] and there is little information on
working equids despite the important implications that this knowledge holds for improving these
animals′ welfare. Moreover, welfare studies on working horses have not addressed the importance of
owner′s attitudes and perceptions on their interactions with their animals [4–7,9].

Most studies that focus on the perception of horses have been limited to the use of traditional
qualitative discourse analysis to determine the diverse perceptions and conceptions that people have in
relation to these animals [18,25–27]. None of these studies have explored the representation of the meaning
of words from other perspectives, such as Latent Semantic Analysis (LSA). LSA is a mathematical tool that
has been proposed by psychology researchers as a method for extracting and representing the meaning
of words [28] obtained in written texts, interviews or free text surveys [29,30]. In contrast to traditional
discourse analysis, LSA is an interesting tool for inferring much deeper relationships between words
and results in better predictions of human judgments [28]. Determining, through LSA, how owners or
caregivers perceive their animals could reflect the nature of the owner–horse interaction and the animals’
role in their lives. It could also infer the owner’s motivation for improving the well-being of their horse.

Taking this into account, the aims of this study were, firstly, to assess and compare the welfare
status of working horses in two different administrative regions of the country: one of which is closer to
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an ethnic-rural background (Araucania region) than the other (Metropolitana de Santiago region), and
to determine whether any associations between direct and indirect welfare indicators exist. Secondly,
we aimed to determine owners′ perceptions of their horses in both regions.

2. Materials and Methods

This study was carried out in peri-urban neighborhoods in two regions of Chile: the Metropolitana
de Santiago region (33◦26′16′′S 70◦39′01′′O) and the Araucania region (38◦54′00′′S 72◦40′00′′O),
between March of 2015 and January of 2016. The welfare assessment protocol was approved by
the Animal Use and Care Ethical Committee of the School of Veterinary Sciences of the University of
Chile (N◦ 06-2015). Owner participation was voluntary after signing an informed consent agreeing to
participate in the study under the understanding that no economic benefit was involved. The owners
were informed of all the aims of the study.

Due to a lack of information on the number of working horses in Chile, a convenience sample
size was used. To localize owners and their horses, an electronic consultation with local municipalities
was held to geographically locate the cities in Chile where a significant number of these horses
were currently working. The researchers then visited the residences of the owners to invite them to
participate in this study.

2.1. Welfare Assessment Protocol for Working Equines

A total of 100 urban draught horses (48 from the Metropolitana de Santiago region and 52 from
the Araucania region) were assessed using a welfare assessment protocol for working equids, based
on previously published literature [4,5,9,31]. When the owner had more than one horse, one horse
per owner was randomly selected for the analysis. This protocol included a set of direct indicators,
such as health parameters and behavioral observations, for assessing the general welfare status of
horses (Tables 1 and 2). In addition, indirect indicators, such as resource-based measures (the provision
of food and water, management practices, etc.) were included (Table 3). Additional information
about the general characteristics of the horses, such as age, sex, conformation type and estimated live
weight, were also recorded. These indicators were evaluated at the owners’ households. First, the
behavioral assessments were performed through direct observation. The health parameters were then
assessed through clinical examination (direct indicators). Finally, each horse owner answered a specific
questionnaire to obtain general characteristics of their horse, and the main resources and management
that they received (indirect indicators).

Table 1. Description of the direct health parameters applied.

Welfare Indicators Categorization Description

Skin lesion Present/absent Wounds of any size and severity were recorded according to their location.
Lesions at labial commissures of the mouth were also included.

Body condition score Adequate/inadequate Assessed on a five-point scale from 1 (emaciated) to 5 (obese) including half
scores [6,32]. Scores of 3, 3.5 and 4 were considered adequate.

Hoof health Adequate/inadequate
Quality, shape and conformation of hoofs were assessed. The hooves were
considered adequate if these were round and smooth, had no cracks or sections
missing, and did not show defects of the hoof capsule [31,33].

Coat and skin condition Adequate/inadequate
The coat and skin condition was recorded adequate if the hair coat was uniform,
with a general healthy aspect (shiny), without dryness or dirt (mud or feces) or
presence of ectoparasites of any species (in hair or skin) [5,33].

Gait abnormalities Present/absent

Assessed by observation of the horse while walking in a straight line for
approximately 20 meters. The observer assessed presence of lameness, uneven
stride, reluctance to put weight on one or more limbs, uneven head-nodding or
hip movement [31].
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Table 2. Description of the direct behavioral observations applied.

Indicator Categorization Description

General attitude Alert/apathetic or depressed

The horse was observed (only by observer) from a distance of 3 to 5 meters for 60
seconds [4]. The horse’s response was categorized as: Alert: when the animal
was attentive and responds to the different stimuli of the environment (eyes wide
open, active movement of the ears, head, tail and/or skin to keep away flies) [4].
Apathetic or depressed when it showed decreased responses to the
environmental stimuli (head lowered, eyes half closed, complete or partial
cessation of tail and skin movements to avoid insects, reduced ear movement)
[4,31]. Apathetic and depressed were combined in the current study based on
criteria of Burn et al. [31].

Approximation test Indifference/friendliness/
avoidance/aggressiveness

The observer approached at an angle of approximately 20◦ to the sagittal plane of
the animal’s body and stopped at a distance of 30 cm from the head of the horse
[4]. The observer recorded the horse’s response at the moment that he stopped.
The owner was instructed to perform exactly the same procedure and then the
observer recorded the animal’s response [4]. Responses were recorded as:
Indifference: Immobile and relaxed without attempts to approach or move away
from the observer/owner, depressed or relaxed body position and facial
expression (with or without the ears moving, relaxed lips, possibly eyes half
closed) [4].
Friendliness: Movement of the head toward the observer/owner, with relaxed
face and normally open eyes, ears turned forward, no wrinkling around the
mouth or nostrils [4].
Avoidance: The horse is immobile with a tense body position and facial
expression (head up, eyes wide open and lips held tight) or the animal turning
the head or attempts to move away from observer/owner [4].
Aggressiveness: The horse attempts to kick or bite, eyes fully opened and head
oriented toward observer/owner, nostrils are dilated with or without wrinkles
around the mouth, may paw or stomp the ground [4].

Walk down side Indifference/friendliness/
avoidance/aggressiveness

The observer walked alongside the horse toward its rear and back again,
maintaining a distance of 30 cm from its body, then the observer recorded the
horse’s response [4]. The owner was instructed to perform the same procedure.
The horse′s response was categorized exactly as in the approximation test [4].

Chin contact Accepts/avoids

The observer slowly placed their hand under the animal’s chin and assessing if
the horse accepted or avoided the contact [31]. The owner was instructed to
perform the same procedure. The horse′s response was categorized as accepts or
avoids the contact [31].

Allows to pick up a limb Accepts/avoids The observer assessed if the horse resisted or not the lifting up of their left front
limb. The owner was instructed to perform the same procedure.

Table 3. Description of the indirect indicators (resources and management) applied.

Welfare Indicators Categorization Description

1. Feeding practices

Frequency of feeding Once a day/twice a
day/three or more per day The owner was asked how many times per day he/she supplied water to their horse.

Water availability Ad libitum/not ad libitum The owner was asked if their horse had water available ad libitum when not working.

2. Working practices
Frequency of use per day Days per week The owner was asked about how many days per week he/she uses the horse for work

Frequency of use per week Hours per day The owner was asked how many hours per day he/she uses the horse for work.
Work type Type of load The owner was asked about the activities in which he/she uses the horse.

3. Shoeing practices

Frequency of shoeing Every 15/between
16–30/>30 days The owner was asked about the frequency that his/her horse is shod.

Responsible person Farrier/owner The owner was asked about the main person responsible of the shoeing of the horse.

4. Preventive management

Deworming Never/<6 month/>6
month

The owner was asked when was the last time his/her horse was dewormed. The
response was categorized as never; less than 6 months ago; or more than 6 months ago.

5. Veterinary consultation Never/<1 year/>1 year
The owner was asked about the last time his/her horse was examined by a

veterinarian. The response was categorized as never (if the horse has never been
examined by a veterinarian); less than a year ago; or over a year ago.

2.1.1. Direct Welfare Indicators

An assessment of horses’ health status and behavioral parameters was performed by an observer
(a veterinarian) using a standardized protocol (Tables 1 and 2). The presence and location of skin lesions
were recorded, including lesions at the labial commissures of the mouth. A Body Condition Score
(BCS) was recorded for each horse using a standard scoring scale from 1 (emaciated) to 5 (obese) [32],
including half scores [6]. The assessment of hoof shape, conformation and quality was based on the
criteria of Popescu et al. [33] and Burn et al. [31] (see Table 1). Hair coat and skin condition, including
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the presence of external ectoparasites, were assessed based on the criteria of Pritchard et al. [5]. Gait
abnormalities (lameness) were assessed and recorded by observing a horse walking in a straight line
for approximately 20 m. The presence of lesions, hoof abnormalities, coat and skin conditions, and
gait abnormalities were recorded as either present or absent, and adequate or inadequate, in terms of
whether an indicator was altered or within the normal range. Body condition was recorded as a score
and either adequate or inadequate (scores of 3, 3.5 and 4 were considered adequate, whereas scores of
1, 1.5, 2, 2.5, 4.5 and 5 were considered inadequate). The health parameters were also assessed in the
same process as described previously.

Observations of horses′ general attitudes (alert, apathetic or depressed), horses′ responses to the
approach of both the observer and the owner, horses′ responses to the observer and the owner walking
down the animal′s side (“walk-by”), and horse′s responses to chin contact by the observer and the
owner were made similarly, in accordance to the welfare assessment protocol as described by Popescu
and Diugan [4] and Burn et al. [31] (see Table 2). In the approach and “walk-by tests”, each horse’s
response toward the observer and the owner was categorized as indifference, friendliness, avoidance
or aggressiveness, based on the criteria of Popescu and Diugan [4] (see Table 2). The horse′s response
in the “chin contact test” was categorized as avoidance or acceptance based on the criteria of Burn et
al. [31] (Table 2). Finally, the “picking up a limb test” was also included in this study. Each horse′s
response towards the owner and the observer, when they picked up a limb, was recorded as either
avoidance or acceptance. This was done in order to assess the response towards a common handling
routine (cleaning of the hoof and shoeing). The behavioral tests were made first by the observer and
then by the owner. Each horse′s response was observed and recorded by the observer. The only
procedure not made by the owner was that of general attitude (Table 2).

2.1.2. Indirect Welfare Indicators

A total of 100 urban working horse owners (n = 48 from the Metropolitana de Santiago region
and n = 52 from the Araucania region), most of them men (n = 90) ranging in age from 17 to 83
years (average = 43; SD = 15.03), participated in this study. Each owner was interviewed using a
standardized, structured questionnaire, which included a combination of open and closed questions
to register information about feeding practices (frequency of feeding, water availability), working
practices (work type and frequency), horse shoeing practices (frequency), preventive managements
(deworming), and veterinary consultation (Table 3).

2.1.3. Horses′ General Characteristics

(a) Age, determined by the horse’s history as recounted by the owner and confirmed by the
inspection of teeth; (b) Sex, recorded by observing the external genitalia; (c) Anamorphosic Index
(AI), calculated to establish whether the horse had a speed or draught type morphology, based on the
equation and criteria described by Cassai [34]: (HG)2/HW, where HG is the heart girth and HW is
the height to the withers, expressed in meters. The equine is considered to be of draught type if the
AI is greater than 2.12, and a speed type if it is lower. (d) Estimated live weight, using the modified
equation for Chilean horses described by Meyer [35]: HG2 x EIL/11.462, where HG is the heart girth
and EIL the shoulder-tuber ischii length, expressed in centimeters.

2.2. Owners’ Perception of Their Horses

After recording the direct and indirect welfare indicators, owners were asked to answer the
following open question: “What does your working horse mean or represent for you?”. Owners with
more than one horse were asked to answer for the totality of their horses. This broad question gave
owners the opportunity to express, in their own words, their subjective perception and point of view
about how they conceive and conceptualize their working horse. Such an approximation has been
used in other studies, such as Birke [26], Birke et al. [25] and Shuurman [18]. The owners′ responses
were recorded and transcribed verbatim by the researcher.
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2.3. Statistical Analysis

The data from 100 horses and 100 owners was incorporated and stored in an Excel spreadsheet
(Microsoft Office Excel® 2013) and then exported to SPSS (IBM version 22.0.0.0 for Windows, Armonk,
NY, USA) for further statistical and graphical analysis. Descriptive statistics (means, standard deviation
and percentages) were used to summarize the information on the general characteristics and welfare
state of horses for each location.

The Wilcoxon rank sum test and the Student’s t-test were applied to determine significant
differences between regions for the variables: age, estimated live weight, AI, BCS, feeding frequency,
work and shoeing frequency. The association between the frequency of each indicator and location, as
well as interactions between animal-based and resource-based information, were examined using the
Chi-squared test and Fisher′s exact test. A statistical significance level of p < 0.05 was established.

In order to determine the differences in the conceptions and interpretations of working horses
embedded in the statements of owners, a linguistic analysis of each owner’s discourse, through text
analytics (TA), was applied. These analyses included cluster analysis, correlations of terms (Spearman′s
correlation) and Latent Semantic Analysis (LSA).

Latent Semantic Analysis is a natural language processing technique developed by Landauer and
Dumais [36]. The technique allows for a mathematical representation of the relationship of meaning
between words and sentences contained in a written text. Initially developed for library indexing, it
is now applied to the analysis of quantitative literature reviews, textual data in computer-mediated
communication, interviews, and management of knowledge repositories [29]. This is all possible
through the statistical techniques that identify relationships between sentences in a collection of
documents, thus generating a specialized domain of evaluation that allows an analysis to be performed.

The LSA was used to identify the degree of proximity of words within the semantic space
evaluated. In this study, the LSA was applied in conjunction with cosine measurement to determine
the contextual meaning and latent relationships behind the words of owners, specifically to determine
concepts associated with the term “horse” in each region.

In the determination and implementation of the different semantic algorithms of this study, the
following tools and software-type product-license and versions were used: (a) System Operative
Linux Debian-Ubuntu, GPL-GNU (General Public License v3.0), kernel 3.13.0-35-generic; (a: Linux
open source, New York, USA) (b) R-CRAN, Cluster of library of analysis and modeling, v3.1.1;
(c) IDE RSTUDIO, Integrated Developmental Environment-GNU, v.098.1028; (d) Package tm, Library
R-CRAN-GNU, v0.6-2; (e) Package lsa, Library R-CRAN-GNU, v0.6-2; (f) Package ggplot2, Library
R-CRAN-GNU, v1.0.0; (g) Package igraph, Library R-CRAN-GNU, v0.7.0. (b–g: The R Project, open
source, The R Foundation, Vienna, Austria)

The Unix-based operating system, and particularly Linux, added to the tools used which are
supported under the GLP-GNU licenses-General Public License V3.0-features that allow them to be
used to study, share and copy, as well as modifying the software. This environment allows an open
implementation and the ability to make the modifications and adjustments necessary to achieve the
integration of different tools.

3. Results

3.1. General Characteristics

The average age of the study population of working horses was 8.7 years (range = 2–25;
SD = 4.5 years). Sixty-one percent of horses were mares, 29% geldings, and 10% stallions (Table 4).
Most horses (70%) had a speed type conformation according to their anamorphosic index and the
average estimated live weight was 413 kg (range = 185–632; SD = 82 kg). General characteristics of
horses within each region are shown in Table 4. Between regions, no significant differences were found
in relation to age (Wilcoxon rank sum test, p = 0.572), estimated live weight (Student′s t–test, p = 0.315),
and the percentage of horses with draught conformation (X2 = 2.21; p = 0.190). However, there was
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a higher frequency of geldings in the Araucania region, compared to the Metropolitana de Santiago
region (Fisher′s exact test, p = 0.001), which, in turn, presented a higher frequency of stallions (Fisher′s
exact test, p = 0.006).

Table 4. General characteristics of urban working horses (n = 100) assessed from the Metropolitana de
Santiago (n = 48) and Araucania (n = 52) regions in Chile. Results are expressed as average, standard
deviation (SD), range, percentage (%) and number (n).

Descriptor
Metropolitana de
Santiago (n = 48)

Araucanía
(n = 52)

Total
(n = 100)

Average age (years (SD)) 8.1 (3.7) a 9.2 (5.1) a 8.7 (4.5)
Age range 2–15 2.5–25 2–25
Estimated live weight average (kg (SD)) 388 (81.4) a 436 (76.1) a 413 (82)
Anamorphosic index adequacy for draught activities (% (n)) 23 (11) a 37 (19) a 30 (30)
Geldings (% (n)) 10 (5) a 46 (24) b 29 (29)
Stallions (% (n)) 19 (9) a 2 (1) b 10 (10)
Mares (% (n)) 71 (34) a 52 (27) a 61 (61)

a, b Different letters denote significant differences (p < 0.05) between administrative regions.

3.2. Working Horse Welfare Assessment: Direct and Indirect Indicators

The summarized results of health indicators and behavioral parameters assessed in working
horses in each region are shown in Tables 5 and 6, respectively. Significant differences between regions
are also indicated.

The evaluation of health indicators in the total population showed that most horses (83%) had
an adequate body condition score (average = 3.3; SD = 0.56; range = 2–5). No significant differences
(Wilcoxon rank sum test, p = 0.08) were found between regions in relation to the BCS of the horses.
The main welfare problems found were hoof abnormalities (53%) and the presence of skin lesions
(47%), which were mostly simple excoriations located on harness-related areas. Other less frequent
problems found were inadequate skin or coat condition (14%), limb-associated abnormalities such
as gait abnormality and lameness (13%), and lesions at the labial commissures of the mouth (3%).
Significant differences between regions were found only in the presence of lesions: horses from the
Metropolitana de Santiago region had a significantly higher (X2 = 4.7; p = 0.03) frequency of skin
lesions, primarily in the head and neck area (Fisher’s exact test, p = 0.0003).

Table 5. Descriptive statistics of health indicators of 100 draught horses assessed from the Metropolitana
de Santiago (n = 48) and Araucania regions (n = 52) in Chile, expressed in number (n) and percentage
(%) within each region. Significant differences between regions are also shown.

Indicators
Metropolitana de Santiago Araucania Total p-Value

n (%) n (%) n (%)

Inadequate body condition score 7 (15) 10 (19) 17 (17) 0.53
Presence of body lesions (skin) 30 (63) 17 (33) 47 (47) <0.05
Lesions at the labial commissures 3 (6) 0 3 (3) 0.10
Head/neck 17 (35) 3 (6) 20 (20) <0.001
Breast/shoulder 9 (19) 6 (12) 15 (15) 0.31
Thorax/abdomen 13 (27) 11 (21) 24 (24) 0.48
Hindquarters/tail base 9 (19) 4 (8) 13 (13) 0.13
Forelegs/hindlegs 10 (21) 4 (8) 14 (14) 0.08
Abnormal coat and skin 8 (17) 6 (12) 14 (14) 0.46
Abnormalities of hoof 25 (52) 28 (54) 53 (53) 0.85
Abnormal gait/lameness 9 (19) 4 (8) 13 (13) 0.13
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Table 6. Descriptive statistics of behavioral indicators of 100 draught horses assessed from the
Metropolitana de Santiago (n = 48) and Araucania regions (n = 52) in Chile, expressed in number (n)
and percentage (%) within each region. Significant differences between regions are also shown.

Indicators
Metropolitana de Santiago Araucania Total p-Value

n (%) n (%) n (%)

General attitude
Alert 46 (96) 51 (98) 97 (97) 0.60
Apathetic/depressed 2 (4) 1 (2) 3 (3) 0.60
Response to observer approach
Indifference 11 (23) 1 (2) 12 (12) <0.001
Friendly 30 (63) 44 (85) 74 (74) <0.01
Avoidance 3 (6) 6 (12) 9 (9) 0.49
Aggression 4 (8) 1 (2) 5 (5) 0.19
Response to owner approach
Indifference 8 (17) 2 (4) 10 (10) <0.05
Friendly 32 (67) 46 (88) 78 (78) <0.01
Avoidance 5 (10) 3 (6) 8 (8) 0.47
Aggression 3 (6) 1 (2) 4 (4) 0.34
Response to observer walking down side
Indifference 16 (33) 5 (10) 21 (21) <0.01
Friendly 26 (54) 38 (73) 64 (64) <0.05
Avoidance 2 (4) 6 (12) 8 (8) 0.27
Aggression 4 (8) 3 (6) 7 (7) 0.70
Response to owner walking down side
Indifference 9 (19) 2 (4) 11 (11) <0.05
Friendly 32 (67) 44 (85) 76 (76) <0.05
Avoidance 3 (6) 5 (10) 8 (8) 0.71
Aggression 4 (8) 1 (2) 5 (5) 0.19
Response to observer making chin contact
Acceptance 36 (75) 41 (79) 77 (77) 0.64
Avoidance 12 (25) 11 (21) 23 (23) 0.64
Response to owner making chin contact
Acceptance 39 (81) 43 (83) 82 (82) 0.85
Avoidance 9 (19) 9 (17) 18 (18) 0.85
Response to observer picking up a limb
Acceptance 44 (92) 49 (94) 93 (93) 0.70
Avoidance 4 (8) 3 (6) 7 (7) 0.70
Response to owner picking up a limb
Acceptance 45 (94) 50 (96) 95 (95) 0.66
Avoidance 3 (6) 2 (4) 5 (5) 0.66

The prevalence of behavioral responses displayed by the horses toward their owner and the
observer for the five behavioral tests applied are shown in Table 6. Most horses had an alert attitude
(97%) and presented positive (friendly) responses towards both the owner and the observer. No
significant differences (p > 0.05) were found in a horse′s responses towards their owner and the observer
in the four behavioral tests. Regarding the differences between regions, there was a significantly higher
(p < 0.01) frequency of horses with friendly responses toward both the observer and the owner in
the approach test and the walk-by test in the Araucania region in comparison to the Metropolitana
de Santiago region (see Table 6). Aggressiveness, avoidance and indifference were the least frequent
reactions in all tests, with no significant differences between regions (p > 0.05) (Table 6).

No significant difference (Wilcoxon rank sum test, p = 0.15) was found between the two regions
regarding feeding frequency. The availability of water had no significant association (Fisher′s exact
test, p = 0.18) with the horses′ regions of origin. Most horses (83%) were fed twice or three times
per day and almost all of them (90%) had access to drinking water throughout the entire day, as
declared by the owner. Regarding equine healthcare, approximately half of the horses (49%) had been
dewormed within the last 6 months. However, 17% of them had never received an antihelmintic drug
and 42% of horses had never been examined by a veterinarian. In relation to shoeing practices, all
owners declared that their horses were periodically shod, every 15, 16–30 or more than 30 days (14%,
33% and 53% respectively). Within this sample, 48% were shod by the owner and 52% by a farrier.
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However, only 75% of horses were shod at the moment of inspection. Within the horses that were
not shod (25%), 52% of them had a poor hoof quality. A significantly higher number of horses (75%)
(X2 = 31.64; p = 0.000) were shod by owners in the Araucania region, while in the Metropolitana de
Santiago region most horses (81%) were shod by a farrier. No significant difference (Wilcoxon rank
sum test, p = 0.51) was found in the frequency of shoeing. Most owners reported that their horses
were used for transporting their families (52%) and for carrying diverse types of loads. The diversity
of products transported varied depending on the region where they were located. In the Araucania
region, horses were mainly used for carrying agricultural products (58%) and wood for construction
and fuel (42%). In the Metropolitana de Santiago region, horses were used for transporting potting
soil (27%), agricultural products for sale in markets (27%), and rubble (8%). The average frequency of
use was 3.25 days per week (SD = 1.65; range = 1–7) at an average of 3.87 hours per day (SD = 2.03;
range = 1–12). No significant differences in the frequency of hours per day of work (Wilcoxon rank
sum test, p = 0.58) and of days per week (Wilcoxon rank sum test, p = 0.11) were found between regions.

3.3. Interactions between Animal-Based Information and Indirect Indicators

The presence of skin lesions was not significantly associated with any of the following variables:
poor body condition score (Fisher′s exact test, p = 0.06), inadequate conformation for draught activities
(X2 = 0.37; p = 0.54), work frequency greater than 5 days/week (Fisher’s exact test, p = 0.13) or more
than 6 hours/day (Fisher’s exact test, p = 0.10), nor individuals older than 15 years of age (Fisher′s
exact test, p = 1.00). However, there was a tendency for horses to present lesions on the skin when in a
poor body condition.

Inadequate body condition (found in 17% of the horses) was significantly associated (X2 = 4.86;
p = 0.02) with the absence of deworming. However, no association (Fisher′s exact test, p = 0.14) was
found between poor body condition and feeding less than two times per day, work frequency more
than 5 days per week (Fisher′s exact test, p = 0.69) or more than 6 hours per day (Fisher′s exact test,
p = 0.73), nor with individuals older than 15 years of age (Fisher′s exact test, p = 1.00).

Hoof abnormalities were significantly associated (X2 = 5.63; p = 0.01) with a low frequency of
shoeing (over 30 days). In this study, no significant association (X2 = 0.05; p = 0.82) was found between
an appropriate hoof condition and a history of the horse being shod by a farrier. There was no
association between the presence of lameness and hoof abnormalities (Fisher′s exact test, p = 0.36).

Most horses had an alert attitude (97%), which was significantly associated with unlimited access
to drinking water during the day, while they were not working. (Fisher′s exact test, p = 0.03).

3.4. Perceptions of Horses

Linguistic (semantic) analyses carried out showed that horse owners′ discourses were
characterized by a high degree of subjectivity, with a high recurrence of terms such as “partner”,
“like”, “friend”, “my life”, “all for me” or “family member” (e.g., “He is a family member, as a son”).
Moreover, this subjectivity can be reflected in that all horses had a name given by the owner (e.g.,
Shakira or Gringo). In addition, 60% of the owners (63% from the Metropolitana de Santiago and 58%
from the Araucania region) used possessive adjectives, such as "my horse is . . . ” or “they are my . . . ”,
in their declarations.

Cluster analysis was used to identify related concepts or words according to their proximity
in the owners′ answers. As shown in Table 7, both groups of owners tended to conceptualize their
horses as either a friend, a family member, part of the home and/or a working tool. Furthermore,
they recognized psychological attributes in their horses, such as the capacity for understanding or
loyalty, and stated that they like having a horse. Some differences were observed between regions; five
out of nine of the word clusters from the Metropolitana de Santiago region identified concepts that
reflected the willingness of owners to care for their animals (e.g., “feed them”, “take care of them”) and
indicated that horses were perceived mainly as a source of recreation for their owners (e.g., “hobby”,
“toy”, “pets”, “favorite”). On the other hand, most word clusters (seven) from Araucania region
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identified a wider range of concepts that reflected the use of animals as the owners′ main source of
subsistence (e.g., “transport”, “food”, “we eat”, “source”, “bread”, “plough”).

A Semantic Correlation Analysis among the most frequently used words by horse owners of the
Metropolitana de Santiago region revealed a significant and very high correlation (r = 1.00; p < 0.05)
between the following terms: “family” and “house”, “favorite” and “pet”, “distracts” and “take care
of them”, “feed them” and “pet”, and “favorite” and “feed them”. Terms such as “feed them”, “take
care of them”, “distracts”, “pet” and “favorite” were highly correlated with the term “like” (r = 0.7;
p < 0.05) and the terms “livelihood” and “tool” were moderately correlated (r = 0.57; p < 0.05).

In the Araucania region, analysis of semantic correlation showed a very high and significant
correlation (r = 1.00; p < 0.05) between the terms: “provide” and “food”, “transport” and “like”,
“apart” and “brother”, “transport” and “house”, and “bread” and “feeding”. A high correlation
(r = 0.7; p < 0.05) was found between: “source” and “feeding”, “tool” and “food”, “income” and
“ plough”, “family” and “apart”, “source” and “we eat”, “brother” and “family”, and “unique”
and “understands”.

Acording to the LSA cosine value, the terms used by the owners of the Metropolitana de Santiago
region, such as “loyal” (cosine value 1.00) and “favorite” (cosine value 0.005), showed the closest
proximity to the term "horse”. In the Araucania region, the words with the strongest proximity
to the word “horses” were “family” (cosine value 0.99), “brother” (cosine value 0.98) and “friend”
(cosine value 0.30).

Table 7. Word clusters originated from working horse owners’ answers to the open question “What
does your working horse mean or represent for you?”, according to the location of origin, either
Metropolitana de Santiago region (n = 48) or Araucania region (n = 52).

Clusters Metropolitana de Santiago Region Araucania Region

cluster 1 friend, animals, horses son, horse, feeding
cluster 2 tools, animals, feed them house, like, transport
cluster 3 hobby, toy, time friend, rescuer, feeding
cluster 4 loyal, horse, feed them food, tool, bread
cluster 5 feed them, like, pets unique, understands, life
cluster 6 horse, feel, feed them we eat, eat, source
cluster 7 tool, animal, livelihood foods, provides, feeding
cluster 8 like, feed them, take care of them friend, apart, horse
cluster 9 friend, favorite, home source, plough, feeding

4. Discussion

Working equids contribute directly and indirectly to the livelihoods of the poorest communities
around the world [4,32]. More specifically, they contribute to income-generating activities through
the transport of goods, people, water, agricultural products, and building material. They also provide
draught power for agriculture, among other activities [5,8,9,37,38].

In the present study, most working horses assessed had a good welfare status. This is contrary to
reports from other studies that describe the welfare status of these animals as often poor [5,6,38–40].
This may be the result of labor demands by their owners and their relationship with people and their
environment [41]. Additionally, welfare status may be affected by individualities (i.e., personality).

In this study, most owners showed a preference for using mares (61%), differing from previous
studies where geldings were more frequent [9,10]. This could be due to owners′ considering the
reproduction of their animals as an extra source of income through the sale of the offspring or as an
asset, by keeping the newborns as replacement. Lanas et al. [11] reported a similar preference for
mares in peri-urban areas of central and southern Chile.

Age is an important factor that may affect the welfare of working equids. McLeod [42] suggests
that horses work better between 4–12 years of age. This is because horses reach their zootechnical
maturity at approximately 4 years of age. In comparison, after 12 years of age, work, efficiency
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progressively decreases [42,43]. The average age of horses in this study was 8.7 years, which is similar
to findings for other areas of Chile [9–11,42]. In addition, the majority of the horses (68%) included
in this study were within the optimum age range, which as Sáez et al. [10] pointed out, has positive
implications for the welfare of these animals.

A small percentage of horses examined in this study (17%) had an inadequate BCS, similar to
the findings of Tadich et al. [9] in urban draught horses in southern Chile and contrary to those
reported by Pritchard et al. [5], where the majority of working horses (70%) in Middle East and Central
Asia had a BCS of 2 or less. It has been described that a low BCS can be caused by multiple factors,
such as malnutrition, overwork, parasitism and diseases [7]. However, in this study, the only factor
significantly associated with a poor BCS was the absence of deworming practices, found in 17% of
all horses. Therefore, educational programs for owners focusing on good husbandry and healthcare
practices should be implemented, with the purpose of improving owners′ understanding on how these
practices can potentially affect the health and well-being of their animals.

Lameness, hoof abnormalities and poor hoof care are problems widely reported in working
equines [6,9], mostly in urban or peri-urban areas [44]. In this study, hoof abnormalities were the
most frequent problem, with no differences between the administrative regions studied. The majority
of horses included in this study (53%) were shod infrequently, at intervals longer than 30 days.
Additionally, there was a significant association between hoof abnormalities and shoeing intervals
higher than 30 days. This low frequency of shoeing could be attributed to the lack of knowledge
of owners about hoof balance and care and the lack of availability and accessibility of the service,
taking into account the economic constraints of this population [3,45]. Furthermore, there was no
association between adequate hoof conformation and horses being shod by a farrier, which may
indicate deficiencies in farrier knowledge and skills, probably due to a lack of farrier training courses
in the country [9]. Thus, farrier training courses on hoof care, aimed at local farriers and owners,
should be implemented to increase horse owner awareness of the negative consequences that hoof
abnormalities can bring for their animals′ welfare. This could be organized by local government
agencies or non-governmental organizations in Chile.

Skin lesions have been reported as one of the most common afflictions found in working equids
worldwide [5,6,9,10,38]. In this study, skin lesions were the second most frequently observed problem,
especially in the Metropolitana de Santiago region. Most of these were simple excoriations, located
mainly on harness related areas and in concordance with the patterns reported by other studies [9,44].
In our study, skin lesions tended to be associated with poor body condition, whereas age (individuals
over 15 years of age) was not significantly associated with the presence of lesions, contrary to the
findings of Burn et al. [6]. Likewise, the presence of skin lesions was not associated with an inadequate
conformation of horses for draught activities (based on their AI and work frequency). Thus, other
factors, probably extrinsic to the animal, could be associated with the occurrence of skin lesions, for
example, ill-fitting harnesses, poor maintenance of equipment, or overload, all of which have been
previously related to skin lesions in working equids [4,9].

Behavioral tests are considered an essential component in the welfare assessment of working equids.
These tests indicate, to some extent, how the animal interacts with its environment [5] and can help to
understand the quality of the human–equid relationship [7]. The high prevalence of an alert attitude
and of positive (friendly) responses towards both the owner and the observer, in all tests in the two
administrative regions evaluated, indicates the existence of a good human–animal relationship between
owners and their animals and an appropriate handling of horses by owners. These results differ from
previous studies, in which indifference, aggressiveness and avoidance were the most prevalent behaviors
observed in working equids [4,5]. Several studies in the livestock industry have provided evidence on the
relationship between the attitudes of a stockperson towards the animals and their behavioral responses
and welfare [23,46]. For example, Hemsworth et al. [47] found that positive attitudes toward animals
were associated with more positive interactions and that these positive interactions were negatively
associated with the animals′ fear towards humans. Therefore, it could be possible that the owners
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assessed in this study have more positive attitudes towards their animals, which may be reflected in the
high prevalence of the positive responses found. The discourse analysis of statements made by owners,
focusing on how they conceptualize and describe their horses, showed similarities and differences,
depending on the geographical location of their owners. Owners of both regions generally tended to see
their animals as subjective individuals, capable of occupying a place in their lives as either a member of
the family or as a friend. This indicates an affective relationship between the owners and their horses.
Owners also conferred their animals’ mental abilities similar to those of humans (e.g., “He is the only one
who understands me”), which can be interpreted as a clear tendency to anthropomorphize the behavior
of their animals [48]. However, the recognition of these animals as a work tool (instrumental role) was
also present in the discourse of owners, especially in owners from the Araucania region (e.g., “He is the
one that provides my everyday bread, the food, my work tool”).

Generally, the emotionality (affection for animals) and instrumentality (e.g., economic or utilitarian
considerations) with which animals are perceived are often seen as opposite to each other [17,18]. In
this sense, the emotional aspect of the human–animal relationship has often been linked to the keeping
of companion animals [49], whereas keeping farm animals has been mainly associated to financial or
utilitarian purposes, especially in the poorest communities worldwide. However, the results from this
study suggest that affective and instrumental perceptions can coexist. Coincidentally, Schuurman [18]
showed that conceptions of horses, particularly of equine welfare, consist of a combination of
emotional and instrumental relations. Other authors have also reported that instrumental and affective
components within livestock production can, and do, co-exist. In other words, animals can be thought
of as simultaneously a friend and source of food [50,51].

How people relate to animals cannot be isolated from the cultural contexts in which they are
embedded [51]. In the Metropolitana de Santiago region, owners′ descriptions of their horses indicated
predominantly affective-type ascriptions. Based on a correlations analysis, the results indicate that
the owners of this region showed a certain predilection for this species and tend to perceive their
horse, primarily, as a pet, even in some cases as a friend. Moreover, they recognized certain needs of
their animals and demonstrated a clear intention in taking care of them (e.g., “They are my favorite
pets, I like to feed them well”), most likely to keep their animals as healthy as possible. This could be
interpreted as the owners having an empathetic understanding of their horses as individuals (in some
cases, they are considered companion animals or pets) that feel and have needs. In the Araucania
region, owners′ discourse emphasized the perception of their horse as a family member. This indicates,
based on the LSA results, that there may be an affective owner–horse relationship, due to the owners′

perception of kinship and closeness with their animals. The owner′s discourse also highlighted the
instrumental role that their horse plays for the family′s subsistence, exalting a feeling of gratitude
towards the animal′s labor. One possible explanation for this ambivalence could be that owners from
the Araucania region are closer to an ethnic-rural background than those from the Metropolitana de
Santiago region. The Mapuche ethnicity, which is concentrated in the Araucania region [14], has been
characterized as a culture that historically conceived the horse (a species introduced by the Spanish)
as an animal of burden and transport [52]. Therefore, it might be expected that these owners have
acquired a utilitarian vision of these animals through family and cultural inheritance. On the other
hand, owners from the Metropolitana de Santiago region do not see the horse exclusively as a working
instrument but also as a companion animal. In fact, results of the LSA suggest that there is predilection
towards horses, rather than a sense of labor in keeping these animals, and that owners from this region
also recognize human psychological characteristics in their animals.

It is important to note that most owners stated that they enjoyed keeping these animals, which could
indicate that many of them chose this occupation voluntarily, rather than simply continuing a family
activity. These perceptions, added to the good welfare status found in most of the horses evaluated in the
study, illustrate that working horse owners in Chile, generally, do not mistreat or exploit their animals.

This study may be limited by owners′ bias when asked about perceptions regarding their horses.
Survey respondents may have tried to anticipate what they thought researchers wished to hear. This is
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especially likely to occur within this population, considering that working horses are constantly in the
public eye [53–55]. Given that an owner′s appreciation of his/her horse(s) was determined through
only one question, future studies could include the use of validated attachment scales and attitudes
towards animals.

5. Conclusions

The low prevalence of health problems and negative behavior responses found in horses of the
two administrative regions evaluated indicate a good welfare status for the majority of horses in this
study. The main problems observed in the assessed animals were hoof abnormalities and skin lesions. A
possible explanation for these observations is a lack of understanding of basic husbandry practices, which
may be improved through the implementation of educational programs for owners and local farriers.
There were significant differences between the two regions in the presence of lesions on horses and the
person responsible for shoeing management. This study provides preliminary information about owners′

relationships with their animals and both affective and instrumental perceptions of working horses were
observed. While the instrumental perception was more common in the Araucania region, the affective
perception was widely shared by both groups of owners. This indicates that working horses are considered
part of the family or a friend and suggests an affective relationship of owners with their animals.
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Simple Summary: We assessed first-year veterinary science and veterinary technology and
undergraduate equine science students interpretation of expressive horse behaviours. Previous
experience with horses appeared to influence the students’ perception of the horses’ behaviour.
Qualitative assessments of horse behaviour may be a useful tool for assessing students’ knowledge
of horse behaviour.

Abstract: Many veterinary and undergraduate equine science students have little previous horse
handling experience and a poor understanding of horse behaviour; yet horses are one of the
most unsafe animals with which veterinary students must work. It is essential for veterinary and
equine students to learn how to interpret horse behaviour in order to understand demeanour and
levels of arousal, and to optimise their own safety and the horses’ welfare. The study utilised
a qualitative research approach to investigate veterinary science and veterinary technology and
undergraduate equine science students’ interpretation of expressive behaviours shown by horses.
The students (N = 127) were shown six short video clips and asked to select the most applicable terms,
from a pre-determined list, to describe the behavioural expression of each individual horse. A wide
variation of terms were selected by students and in some situations of distress, or situations that may
be dangerous or lead to compromised welfare, apparently contradictory terms were also selected
(happy or playful) by students with less experience with horses. Future studies should consider the
use of Qualitative Behavioural Analysis (QBA) and free-choice profiling to investigate the range of
terms used by students to describe the expressive demeanour and arousal levels of horses.

Keywords: horse behaviour; horse welfare; qualitative analysis; expressive behaviour

1. Introduction

Horses are one of the most dangerous animals that veterinary students have to learn how to handle
correctly [1], in part due the innate flight response of this species [2]. It has been proposed that many
of the accidents involving horses can be attributed to breakdowns in human-horse communication [3].
Thompson et al. [4] suggested that people with a poor understanding of horse behaviour may be at
an increased risk of injury, as their ability to anticipate unwanted, yet natural, horse behaviours may
be lacking. Veterinary students often lack previous horse experience and an understanding of horse
behaviour, as many now come from an urban background [5–8]. In New Zealand, it has been reported
that 60% of veterinary students were from cities and only 18% were from rural areas [6].

A cross-sectional survey in Australia reported that most mixed animal (59%) and large animal
(65%) veterinarians had suffered severe acute injuries or chronic musculoskeletal injuries at work [9–11].

9

______________________ WORLD TECHNOLOGIES ______________________

http://www.mdpi.com/journal/animals
http://www.mdpi.com
https://orcid.org/0000-0002-4253-1825
http://dx.doi.org/10.3390/ani7080063
http://www.mdpi.com/journal/animals


WT

Studies in other countries have reported similar statistics, suggesting that such findings are not unique
to Australian veterinarians [12,13]. An improved ability of veterinarians to assess behavioural cues
from the horse, including changes in its arousal and affective state, could improve human-horse
communication and potentially prevent some of these accidents [3,14].

Accurately assessing horse arousal and affective states would also benefit the horses in regard
to their welfare. The affective state of an animal is a reflection of the animal’s welfare, according to
The Five Domains model [15]. The Five Domains model was initially developed to evaluate welfare
compromise in animals used in research, teaching, and testing [16]. This model provides a method for
recognising compromise in the four physical domains (nutrition, environment, health, and behaviour)
and in one mental domain, which is the animal’s affective experiences and reflects the animal’s overall
welfare state [15]. In order to maximise welfare, it is important for veterinary students to learn how to
assess the horse’s affective state in addition to the physical states [15,17].

Key features such as previous experience, training, and familiarity with the animal can influence
what a person working with horses brings to a situation [18], which can either compromise or enhance
the welfare status of the horse [19]. Whilst we might not expect veterinary students to become
ethologists, it is important that they have a good understanding of horse behaviour and animal welfare
science to ensure the safety of the student, so instances of poor welfare can be recognised [17]. However,
there are currently no studies on the baseline level of student awareness or knowledge of animal
behaviour on entry to their undergraduate equine science or veterinary courses, and the impact prior
experience with horses and other animals may have on this.

Whole animal profiling is a subjective or qualitative technique commonly used in the assessment
of animals’ demeanour and behaviour (body language) [20,21]. Such methods rely on a human
observer’s ability to note apparent details of an animal’s expressive behaviour, using “whole animal”
descriptors such as playful, content, calm, or frustrated [22–24]. As part of this qualitative assessment
of behaviour, predefined terms can be provided to the observers who are asked to score the strength of
the expressive behaviour on a scale provided [21]. The current study utilised a qualitative analysis to
investigate students’ interpretation of expressive horse behaviour in various contexts and to determine
the influence of previous experience with horses on their interpretation of the behaviours shown.

2. Materials and Methods

The study was conducted using first-year veterinary science or veterinary technology students
and students enrolled in undergraduate equine science courses at Massey University. The students
(N = 127) were informed that the aim of the project was to investigate the words used by students
to describe horse behaviour. Written consent was obtained from each student and the project
was evaluated as being a low risk project by the Massey University Human Ethics committee
(No. 4000015518).

The study was based on short video recordings, rather than live animals, of everyday situations
that were not set-up or specifically created for the purposes of this study. The testing was
conducted at the start of the first semester, before the students received lectures or practical
training on horse behaviour. Students were briefed verbally and in writing on the methodology
of the study, and the testing procedures were explained in detail. The students provided
demographic information including: gender (“male”, “female”, or “other”), age category “<20 years”,
“21–25 years”, “25–30 years”, or “>30 years”) and previous horse experience (“None—never
interacted with a horse prior to the start of this paper”, “Little—interacted with or ridden
horses a few times under supervision”, “Some—interacted with or ridden horses regularly under
supervision”, “Experienced—interacted with or ridden horses regularly unsupervised” or “Very
Experienced—competitive rider or worked in the horse industry”).

The protocol consisted of a test video, which was played prior to the start of the testing and
6 short video clips (approximately 10 s long) (Table 1). After each video, the students had 30 s to score
the horse behaviour using 15 pre-selected fixed terms [25] adapted from Minero et al. [26] (Table 2).

136 Raising Farm Animals: Livestock Management

______________________ WORLD TECHNOLOGIES ______________________



WT

For this study, the term “responsive” was changed to “alert” to avoid confusion with a “responsive
horse”, which is used regularly in reference to a horse’s response to a rider’s aids.

Table 1. Descriptions of the six videos used in a study to assess students’ interpretation of expressive
horse behaviour.

Video Description

1 The handler and horse walk towards each other in a paddock. The handler
strokes the horse and attaches the lead rope whilst the horse stands still.

2

The handler holds the horse with a halter and lead rope. The handler
moves a worming syringe towards the horse’s mouth while the horse backs
away. When the syringe reaches the mouth, the horse pulls back and
canters away.

3
The horse is in an outside yard on its own. The horse initially walks
quickly and then trots around the perimeter of the yard. Horse is lifting
and lowering its head to the ground as it moves around the yard.

4 The horse stands alone in an arena with a saddle and halter on. The horse
is resting with eyes half closed.

5
The horse is loose in an indoor yard on its own. The horse is standing still
with its head elevated and ears pointing forward. The horse then moves off
at a brisk walk around the yard.

6 The horse is in a yard with several other horses. The horse is partaking in
mutual grooming with one other horse.

Table 2. The pre-selected terms and descriptions used in a study to assess students’ interpretation of
expressive horse behaviour, based on Minero et al. [26].

Term Description

Aggressive Behaving in an angry or rude way, fighting or attacking
Agitated Restless, fidgety, worried or upset, excited, disturbed, troubled
Alert Receptive, aware of the environment
Anxious Worried/tense, troubled, apprehensive, distressed
Apathetic Having or showing little or no emotion, indifferent
At ease In a relaxed attitude or frame of mind
Curious Eager to learn, inquisitive, wishing to investigate
Distressed Much troubled, upset, afflicted, panicking
Fearful Having fear, afraid, displaying a flight response, looking anxious, back up/away
Friendly Not hostile, showing positive feelings toward another horse or person
Happy Feeling, showing or expressing joy, pleased
Playful Very active, happy, and wanting to have fun, mischievous
Pushy Offensively assertive or forceful, bossy, dominant
Uncomfortable Not comfortable, not relaxed
Withdrawn Secluded or remote, shy, not searching for contact with others

Data collection sheets were provided to the students, and each page contained the 15 pre-selected
terms, listed in the same order for each video, and a scale between 1 (Weak) and 5 (Strong). The students
were asked to circle the number that represented the strength of the behaviour they perceived to best
describe the horses in the individual videos. The students could choose more than one term for each
video, and students were not made to select a score for every term for each video.

Statistical Analysis

Data were entered into Microsoft Excel and summarised using Pivot tables to describe the
demographic variables. The number and percentage of students selecting each term for each video
was calculated. For each video, the median score and interquartile range (IQR) for each term was
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calculated to describe the strength of the selected term. Multiple Correspondence Analysis (MCA),
with the joint option in Stata, was used to visualise the relationship between the students’ previous
experience and the terms selected (in binary form presence or absence of behaviour) for each video.
MCA is a descriptive technique used to visualise binary and categorical variables of interest (student
experience) as points on a two-dimensional plot to describe how strongly and in which way the
variables are related or cluster together [27]. The variables were represented on the plot by a symbol
and one for terms that were selected by students and zero for terms that were not selected. The variables
that explain each axis (or dimension) can be determined by their position on the graph. The points
that are clustered together are considered similar to each other, whereas those plotted furthest apart
are rarely associated with each other. The centre of the plot represents the average profile and is said
to be homogeneous, so points in this position are very similar to the average profile [27]. All analyses
were conducted in Stata version 14.1

3. Results

Data were collected from 127 students that agreed to take part in the study. Most students were
female, aged <20 years old, and enrolled in the veterinary science or technology programme (Table 3).
Just under half of the students rated themselves as being either Experienced or Very Experienced,
with 10% of students indicating they had no previous experience with horses (Table 3).

Table 3. The number and percentage of first-year veterinary science or veterinary technology and
undergraduate equine science students, by gender, age, and level of previous experience with horses,
used in a study to assess students’ interpretation of expressive horse behaviour.

Demographic Variables Number Percentage

Gender

Male 17 13
Female 109 87

Age

<20 100 79
21–25 23 18
25–30 2 2
>30 2 2

Level of experience

None 13 10
Little 45 35
Some 13 10
Experienced 30 24
Very Experienced 26 20

Course studied

Veterinary science or technology 66 52
Undergraduate equine science 61 48

The number of students selecting each term and the median score for each selected term for each
video is shown in Table 4. The students selected 13/15 terms for Video 1, of which most students
strongly perceived the horse as being Alert (80%) and Curious (84%), and 81% of students scored
the horse as moderately Friendly (Table 4). Just over half of students (54%) gave moderate scores
for At Ease, and 30% of students gave moderate scores for Happy. One student with no experience
with horses selected strongly Fearful, and two students with little or some experience selected weakly
Fearful, whilst five students with little or some experience with horses, and one Experienced student
selected Uncomfortable. Withdrawn and Agitated were selected by five and two students, respectively,
whose experience with horses was little or none.
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Video 2 was characterised by six terms and over 80% of students scored the horse as strongly
Agitated, Distressed, and Uncomfortable; just under 80% of students strongly scored the horse as
Anxious and Fearful (Table 4). Moderately Playful was selected by one student, and weakly Happy and
At Ease were selected by one student each for Video 2. Of these 3 students, one had Little Experience,
one was Experienced, and one was Very Experienced with horses. Multiple correspondence analysis
for the terms for Videos 1 and 2 did not show any clustering with student experience (data not shown).

Table 4. Number of students that selected each pre-defined term and the median (interquartile
range) score for each term, selected by first-year veterinary science or veterinary technology and
undergraduate equine science students, for each of the 6 videos used in a study to assess students’
interpretation of expressive horse behaviours (- = term not selected by students).

Word

Video

1 2 3 4 5 6

N Median N Median N Median N Median N Median N Median

Aggressive - - 14 2 (1–3) 2 3 (1–4) - - 1 2 (2–2) - -

Agitated 2 2 (1–3) 104 4 (3–5) 75 4 (3–4) 2 2 (1–3) 61 3 (2–4) - -

Alert 102 4 (3–4) 67 4 (3–5) 79 4 (3–4) 17 2 (2–3) 115 5 (4–5) 8 3 (2–4)

Anxious 16 2 (2–3) 100 4 (3–5) 69 3 (2–4) 16 2 (1–4) 78 3 (2–4) - -

Apathetic 6 3 (3–3) - - 8 4 (3–4) 89 4 (4–5) 3 4 (2–5) 3 3 (2–4)

At Ease 68 3 (3–4) 1 1 (1–1) 25 3 (3–4) 88 5 (4–5) 9 3 (2–3) 103 4 (3–5)

Curious 107 4 (3–4) 4 4 (2–5) 47 4 (3–4) 1 4 (4–4) 72 3 (3–4) 20 3 (2–4)

Distressed - - 110 4 (4–5) 48 3 (2–4) 7 3 (2–5) 41 2 (1–3) - -

Fearful 3 2 (1–4) 100 4 (4–5) 13 2 (2–3) 7 2 (1–3) 17 2 (1–3) - -

Friendly 103 3 (3–4) - - 11 2 (2–2) 8 3 (1–3) 9 2 (2–3) 119 5 (4–5)

Happy 38 3 (3–4) 1 1 (1–1) 24 3 (2–4) 21 3 (2–3) 10 2 (2–3) 110 4 (3–4)

Playful 8 3 (2–4) 1 3 (3–3) 25 3 (2–3) - - 5 2 (1–2) 67 4 (3–4)

Pushy 2 2 (1–3) 8 3 (2–3) 1 4 (4–4) - - 1 2 (2–2) 4 3 (2–4)

Uncomfortable 6 3 (2–4) 106 4 (4–5) 53 3 (2–4) 14 3 (1–5) 53 3 (2–3) - -

Withdrawn 5 2 (2–2) 13 3 (2–5) 6 3 (2–3) 52 4 (2–4) 7 3 (2–4) - -

All terms were selected for Videos 3 and 5 (Table 4). For Video 3 over half of students perceived
the horse to be strongly Agitated, Alert, Curious, and moderately Anxious, with 20%, 20%, and 19%
of students perceiving the horse to be Moderately At Ease, Playful, and Happy, respectively. Of the
students selecting moderately Happy, Playful, or At Ease, 67% (16/24), 68% (17/25) and 72% (18/25)
had little or no previous experience with horses, respectively. Multiple Correspondence Analysis for
Video 3 showed that Axis 1 (first dimension) was characterised by the terms Distressed, Agitated,
Anxious, At Ease, Happy, Playful, and the previous experience of students (No Experience or Very
Experienced) (Figure 1). The plot shows that students with no previous experience with horses
clustered with the terms Friendly, Playful, Happy, and At Ease (Figure 1) in the same direction away
from the average profile (in the centre of the plot). Very Experienced students clustered with the
terms Distressed, Anxious, and Agitated, and this cluster was in an extreme opposite position to the
other cluster.

Most students selected that the horse in Video 4 was strongly At Ease or Apathetic, with 41% of
students selecting moderately Withdrawn and 17% selecting Happy (Table 4). Some students selected
Anxious or Uncomfortable, of which 81% (13/16) and 64% (9/14) of the students had little or no
experience with horses. Two students with no previous experience with horses perceived the horse in
Video 4 to be strongly Anxious, Distressed, and Uncomfortable, whilst four students with Little or
Some Experience and one Experienced student rated the horse as Distressed. Five students with little
or no experience and one Experienced student rated the horse as fearful.

Most students (91%) perceived the horse in Video 5 to be Alert (highest score), with 61%, 57%,
and 48% of students scoring the horse as moderately Anxious, Curious, and Agitated, respectively
(Table 4). The horse in Video 5 was given weak scores for Happy, Friendly, At Ease, and Playful by
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8%, 7%, 7%, and 4% of students, respectively, of which 6/10, 5/9, and 6/9 students had little or no
experience with horses, respectively.

Eight terms were selected for Video 6, with 94%, 87%, and 81% of students perceiving the horse to
be Friendly, Happy, and At Ease (Table 4). Pushy was selected by four students, of whom three had
Little Experience and one student was Very Experienced with horses, and Apathetic was selected by
three students, of whom two had Little Experience and one was Experienced with horses. Multiple
correspondence analysis for the terms for Videos 4, 5, and 6 did not show any strong clustering with
student experience (data not shown).Animals 2016, 6, 63  6 of 10 
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start of this paper’, ‘Little—interacted with or ridden horses a few times under supervision’, ‘Some—
interacted with or ridden horses regularly under supervision’, ‘Experienced—interacted with or 
ridden horses regularly unsupervised’ or ‘Very Experienced—competitive rider or worked in the 
horse industry’. Black circles are used to indicate clusters in the data. 
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undergraduate equine science students’ interpretation of expressive behaviour shown by horses. 
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horses. Whilst most students selected similar terms to describe the horse’s behaviour in a video, 
apparently contradictory terms were also selected for some videos. For example, terms describing 
negative affective states (Agitated, Anxious, Fearful, and Uncomfortable) were selected for the videos 
showing a horse resting with eyes half closed and the handler catching the horse from the paddock. 
Of concern was the apparent confusion of the expressive behaviour exhibited by the horse alone in 
an outside yard with positive affective states (Curious, Playful, Happy, and At Ease).  

Misinterpretation and failing to recognise behaviours such as anxiety may be an animal welfare 
concern. A horse in isolation is unable to carry out interactive behaviours with other horses and 
experiences constraints on its environment (unable to escape), which results in negative affective 

Figure 1. Multiple correspondence analysis showing the terms selected by first-year veterinary science
or veterinary technology and undergraduate equine science students to describe the horse’s behaviour
shown in Video 3, and the level of the students’ experience with horses. 1 = term selected at any
strength; 0 = term not selected. ‘Experience = None—never interacted with a horse prior to the start of
this paper’, ‘Little—interacted with or ridden horses a few times under supervision’, ‘Some—interacted
with or ridden horses regularly under supervision’, ‘Experienced—interacted with or ridden horses
regularly unsupervised’ or ‘Very Experienced—competitive rider or worked in the horse industry’.
Black circles are used to indicate clusters in the data.

4. Discussion

This study aimed to assess first-year veterinary science or veterinary technology and
undergraduate equine science students’ interpretation of expressive behaviour shown by horses.
Across all videos, a range of terms were selected at varying strengths, and in some instances the

140 Raising Farm Animals: Livestock Management

______________________ WORLD TECHNOLOGIES ______________________



WT

percentage of students selecting a term was clustered with the students’ level of experience with
horses. Whilst most students selected similar terms to describe the horse’s behaviour in a video,
apparently contradictory terms were also selected for some videos. For example, terms describing
negative affective states (Agitated, Anxious, Fearful, and Uncomfortable) were selected for the videos
showing a horse resting with eyes half closed and the handler catching the horse from the paddock.
Of concern was the apparent confusion of the expressive behaviour exhibited by the horse alone in
an outside yard with positive affective states (Curious, Playful, Happy, and At Ease).

Misinterpretation and failing to recognise behaviours such as anxiety may be an animal welfare
concern. A horse in isolation is unable to carry out interactive behaviours with other horses and
experiences constraints on its environment (unable to escape), which results in negative affective states
such as loneliness, anxiety, fearfulness, and panic [15,28]. Such negative affective states ultimately
result in a negative welfare status for the horse. The importance of veterinary and equine science
students learning to identify negative affective states and situations that may be predictive of dangerous
or aggressive behaviour, and the potential for welfare compromise, should not be underestimated.
Humans have a large influence over the welfare status of horses, and their knowledge, skills, training,
and familiarity with the animal can compromise or enhance the horses’ welfare status [18,19]. People
working with horses need to be able to anticipate and identify problems, as well as ensuring good
welfare is maintained [19]. Integrating animal welfare science in the veterinary and equine science
curriculum would ensure students can use a more holistic approach to assessing horse behaviour and
welfare states [17,29].

An inability of veterinary and equine students to assess horse behaviour could create breakdowns
in human-horse communication and subsequently pose a safety risk for the students [3]. The most
common injuries during horse handling practicals at an Australian Veterinary School were inflicted
by horses stepping on ankles or feet and by bites or hind limb kicks [30]. Results from the Australian
study suggest an inability of the students to swiftly and accurately assess the affective state of the horse
and respond accordingly. The behaviour expressed by an individual animal is believed to, at least in
part, be a reflection of the individual’s present arousal level and affective state [29,31]. Furthermore,
it is worth noting that there is wide variation in the behaviour expressed and the reactivity of horses.
Riley et al. [30] reported that inattention and inexperience were cited by students as the cause of 30%
and 39% of horse-related accidents, respectively. Moreover, 30% of students believed that the accident
occurred due to the horse being distressed or fearful [30]. An improved ability of veterinary students
and professionals to recognise dangerous and threatening, as well as subtle, behavioural cues from
the horse, including changes in its arousal and affective state, could help to prevent some of these
accidents [3,8].

Previous research using qualitative methods has reported differences between experienced and
inexperienced observers [32] and between different stakeholders (farmers vs. animal scientists vs.
urban citizens) [33]. In the current study, the students’ interpretation of the horses’ behaviour in
one video was clustered with the students’ level of experience with horses. Additionally, across all
videos, there were terms selected that appeared to be contradictory to the terms selected by most
students and the behaviour expressed in the video, which were often selected by students with less
experience. These results suggest that it may be useful to identify ‘at risk’ students with less experience
of horses who may benefit from additional learning activities before practical handling sessions, which
have previously been shown to successfully increase student awareness and understanding of animal
behaviour [34]. However, it is likely that further studies are required to build on the baseline data
provided in this study, in order to investigate the influence of previous experience with horses on
students’ interpretation of behaviour and safety around horses.

A study examining inter- and intra-observer reliability of experienced and inexperienced
observers of behaviour described differences with experience in how the observers perceived the
terms and descriptors [32]. Observers with less experience were reported to have less correlation
amongst terms compared to observers experienced in assessing dairy cattle [32]. Although future
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studies are required to specifically investigate the reliability of student observers, the results from the
current study support preceding research suggesting that the way in which the observers perceive
and interpret the descriptors may be affected by their previous experience [32]. These findings require
further exploration to better understand how much and what type of experience with horses is useful
(for example, ridden versus husbandry skills) to potential veterinary and undergraduate equine
science students.

The expressive behaviours of the horse may have been the driver in the videos where no pattern
was demonstrated with the selected terms and student experience. It is possible that in some situations
animal behaviours may be easily identified with general knowledge (rather than specific experience
with horses) or by applying a human emotional interpretation [32]. Such behaviours may be considered
more obvious, rather than subtle, behaviours that people with very little experience with horses
(or other animals) may be able to recognise. Mutual grooming between horses appeared to be
a behaviour that students with little previous horse experience could recognise. Mutual grooming is
a common behaviour seen in a large number of group living species [35]. Perhaps the ease with which
students identified mutual grooming was linked to the fact that this behaviour is commonly seen in
different social species. Whereas, it may not always be clear to unexperienced students when horses are
demonstrating fearful or anxious behaviour; such behaviours may be subtler to students that have no
familiarity with identifying the changing arousal levels associated with the natural flight response in
horses [29]. The hypothesis that students’ recognition of subtle or more obvious behaviours may differ
is of importance when teaching students to work safely around horses in order to minimise harm.

Additionally, a number of videos included a handler with the subject horse (Table 1) and it
is possible that the handlers in the videos provided the less experienced students with clues as to
the arousal level of the horses, resulting in some contextual bias [24]. For example, students may
be directed towards certain terms in Video 1 based on the behaviour (posture, facial expressions,
behaviour) of the handler when catching the horse. Similarly, knowing that a handler is administering
something to the horse in Video 2 may have biased the students towards terms that reflect negative
affective states and interpreted the horse’s behaviour as Uncomfortable or Anxious. The compounding
factors of the handler or the context of the video may be one explanation for the lack of strong clustering
with student experience of horses in most videos.

The current study used a fixed set of terms and descriptions adapted from Minero et al. [26]
to assess the welfare of donkeys. These terms were selected for use in the current study due
a lack of published studies using fixed terms to investigate the welfare, or otherwise, of horses.
Furthermore, a thorough consultation process with experts in donkey welfare and behaviour was
used by Minero et al. [26] to develop the list of terms and their descriptions. However, during the
application to videos of horses in the current study, it became clear that a number of the descriptions
overlapped or included other terms in the descriptions, potentially causing confusion amongst students.
Minero et al. [26] noted that linguistic barriers may lead to confusion in the interpretation of descriptors
and bilingual dictionaries were utilised to reach consensus when characterising the terms. Due to this,
it is possible that there was some level of ambiguity in the terms in relation to the behaviour observed,
which may have contributed to the wide variation of terms selected by students, and a lack of apparent
association with experience, for some videos. Additionally, it is possible that the terms selected were
suitable for donkeys, but were not suitable for assessing expressive behaviour in horses. Since the
current study was completed a set of pre-defined terms for using Qualitative Behavioural Analysis
(QBA) to assess horse welfare have been developed through the AWIN (animal welfare indicators)
welfare assessment protocol for horses [36]. More emphasis may need to be put towards choosing the
correct terminology in future studies [32], with consideration of the new terms developed specifically
for horses [36]. Alternatively, there may be some merit in utilising a QBA approach with free-choice
profiling and Generalised Procrustes Analysis [23] to assess students’ language used to describe the
behaviour of horses.
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5. Conclusions

Overall, a wide variation of terms were selected by students to describe the horse’s behaviour
shown in each of the videos. In some situations, the ability to recognise expressive horse behaviour
was associated with students’ previous horse experience. Some situations of distress, or those that
may lead to compromised welfare or potentially dangerous situations were poorly identified by some
students, and the reasons for this requires further investigation. Further improvements can be made to
the qualitative approach used in this study to provide a novel mechanism for evaluating the students’
interpretation of horse behaviour and arousal level.
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Simple Summary: Public knowledge of meat chicken production and how it influences attitudes to
birds’ welfare and consumer behaviour is poorly understood. We therefore conducted a survey of
the public in SE Queensland, Australia, from which we determined that industry knowledge was
limited. Where it existed, it related to an empathetic attitude towards chicken welfare and an increase
in chicken consumption. This suggests that consumers who eat more chicken believe that they should
understand the systems of production of the animals that they are consuming.

Abstract: Little is known about public knowledge of meat chicken production and how it influences
attitudes to birds’ welfare and consumer behaviour. We interviewed 506 members of the public
in SE Queensland; Australia; to determine how knowledge of meat chicken production and
slaughter links to attitudes and consumption. Knowledge was assessed from 15 questions and
low scores were supported by respondents’ self-assessed report of low knowledge levels and
agreement that their knowledge was insufficient to form an opinion about which chicken products
to purchase. Older respondents and single people without children were most knowledgeable.
There was uncertainty about whether chicken welfare was adequate, particularly in those with
little knowledge. There was also evidence that a lack of empathy towards chickens related to lack
of knowledge, since those that thought it acceptable that some birds are inadequately stunned at
slaughter had low knowledge scores. More knowledgeable respondents ate chicken more frequently
and were less likely to buy products with accredited labelling. Approximately half of the respondents
thought the welfare of the chicken was more important than the cost. It is concluded that the public’s
knowledge has an important connection to their attitudes and consumption of chicken.

Keywords: animal welfare; attitudes; chicken; knowledge; consumption; poultry

1. Introduction

Consumers’ selection of food is governed by many factors, including culture, religion, lifestyle,
diet, knowledge, health concerns and food trends, often influenced by the media [1]. Because they
are no longer intimately involved in the food production process, the public’s trust in the product
is largely dependent on livestock producers having an empathetic approach to the animals used in
the production of food [2]. This involves conforming to ethical standards throughout the breeding,
growing and processing of the product. Two important concepts govern the intention to purchase
animal-welfare-friendly products: consumer self-identification with ethical issues and Theory of
Planned Behaviour, in which the attitudes, subjective norms and perceived level of behavioural
control combine to influence the intention to purchase [3]. Self-identification is influenced by
socio-demographic factors and the consumer’s animal-related experiences [3]. The latter may be
closely linked to their understanding of production systems; we chose meat chicken production
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to investigate this as it is one of the areas in which there is major concern for animal welfare. It is
also important to recognize that consumers may identify animal welfare as far from optimal, but
continue to buy and eat meat [4]. This is only possible because of distancing themselves from the
production process.

Little is known about the public’s sources of information on animal welfare, including the role
of the media, with the associated problem of the accuracy of reporting. Their understanding of
animal production systems may be anthropomorphic, an approach supported by some animal welfare
scientists [5]. The media may particularly influence public opinion on contentious issues, such as the
phasing out of battery cages [6,7]. Conversely, some possible developments in chicken production,
such as breeding blind chickens, are not supported by the public because of their interference with bird
integrity, even if they do appear to give welfare advantages in intensive production [8]. Many authors
have attempted to alert the public to the welfare impact of intensifying production systems, starting
with Ruth Harrison in the 1960s [6]. As production systems have intensified, it has become difficult
for the public to assess the animals’ welfare [7]. Modern industrial chicken meat production practices
are designed to provide low-cost meat to consumers, retailing at less than one-half the price of
other meats [9]. Many consumers have a negative perception of intensive farming and say that they
are willing to pay more for food produced where animal welfare standards are considered and
followed [10–12]. However, many consumers do not purchase the products from animals kept in better
welfare because of the high price [13].

Despite a belief that welfare is being sacrificed for industrial-scale production, the demand for
chicken meat is increasing worldwide; for example, the Australian market has increased by 160%
in the last 20 years and the consumption of chicken has exceeded the consumption of any other
kind of meat [9]. As well as low cost, the chicken industry attributes the rapid increase of demand
to the versatility and ease of handling and cooking chicken products, and the fact that they are
a low-fat protein source [9]. However, some discriminatory buying by consumers is evidenced in their
reluctance to buy meat produced from intensive systems if the quality of meat produced is perceived
to be adversely affected by the way the animals have been treated [14].

The Australian chicken industry has a “vertically integrated” structure. Individual companies
control almost all aspects of production: breeding farms, hatcheries, feed mills, supply of feed to
contractors, broiler growing farms/units, medication, transport, and initial and further processing
plants [9,15]. The management from day-old stock until the day of processing, including staffing,
housing and equipment, is mostly contracted out to growers (for example, 800 growers in Australia
produce 80% of meat chickens, nearly all under contract to just two integrated national companies [9].
Growers are paid a negotiated monetary return per 100 birds or per weight at the end of the growing
cycle. The typical modern unit has 3–10 poultry sheds that are tunnel ventilated, each about 150× 15 m,
with a capacity of 40–60,000 birds [9,16]. Aspects of production that relate to welfare, such as stocking
densities, lighting regime and general husbandry practices, are usually determined by the companies’
regulatory quality control systems or the industry code of practice [17]. Apart from contract rearing,
other meat chickens are produced by large company farms, or on farms owned and managed by
intermediary companies, where each is controlled by a manager who is contracted to a processing
company. Breeding farms owned by the major chicken companies are strategically located across
Australia, with a trend towards siting of great-grandparent and grandparent breeder farms in areas
isolated from traditional poultry rearing places to reduce the risk of exposure to disease agents [9,16].

The aim of this study was to assess the public’s knowledge of chicken production systems and its
influence on attitudes towards animal welfare and chicken consumption. We hypothesized that, in line
with the Theory of Planned Behaviour, the knowledge of the public about chicken production systems
would have an impact on attitudes and the way consumers choose chicken products, and that these
would also be influenced by key demographic factors. We anticipated that low levels of knowledge
would cause uncertainty in choosing chicken products and in attitudes towards chicken welfare.
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2. Materials and Methods

We used a quantitative questionnaire that addressed (1) public knowledge of intensive chicken
meat production, including transport and slaughtering systems; (2) the attitude of the public towards
meat chicken welfare and (3) their choice of chicken products. Socio-demographic questions were
also included, which were used to further explain consumer behaviour and identify potential market
segments. The questionnaire was designed taking into account the literature on public knowledge and
attitudes towards chicken production systems [18–24]. We defined knowledge as “facts, information,
and skills acquired through experience or education; the theoretical or practical understanding of
a subject” and attitude as a “relatively stable favourable or unfavourable feeling or belief about
a concept, person, or object” [25].

A total of 2663 consumers were approached in a face-to-face survey conducted with respondents
who were randomly selected from the public in shopping centres, social clubs, cultural events
and professional gatherings in Brisbane CBD, Surfers Paradise on the Gold Coast and a suburb
of north Brisbane (Strathpine) during April and May 2013. Locations were selected to obtain a broad
spectrum of views, in order to most accurately determine the relationships between knowledge
and attitudes/consumption. Only respondents aged 18 years and over were eligible to take part.
Clearances were obtained from the Brisbane City Council and the University of Queensland Human
Ethics Committee (reference number 2013000458).

2.1. Questionnaire Design

A pilot survey was conducted by randomly selecting 15 individuals in Brisbane on each of three
successive days. Following this, adjustment was made to the order and language of some of the
questions to avoid any possible bias or leading responses.

The final questionnaire focused on the public knowledge and attitude to meat chicken production
systems and the consumption of chicken products. Demographic questions were included to determine
the respondent’s gender, age, education level, place of residence, income, marital status and religion.
Two initial questions addressed subjective knowledge, asking respondents about their level of
knowledge about chicken production systems (options: expert, good, some, little or no knowledge)
and how they gained it (formal qualifications, farm employment, personal interest, friends and
acquaintances and all of these). Then the questions covered three topics specifically related to meat
chicken production: (a) objective knowledge of common practices during rearing, transport and
slaughter of broilers, how much knowledge they thought they had and whether it was sufficient for
choosing which products to purchase, (b) attitudes towards the welfare of birds on farm and during
transport and slaughter, and (c) frequency of consumption of different chicken products, their attitude
towards labelling systems and willingness to pay more for accredited chicken products (defined as
accredited by FREPA (Free Range Egg and Poultry Association), RSPCA approved farming, ACO
(Australian Certified Organic) farming, NASAA (National Association for Sustainable Agriculture,
Australia) or OGA (Organic Growers of Australia)). In total there were 15 knowledge questions
(Appendix A), 13 attitude questions, four consumption questions and 10 demographic questions.
In the knowledge section, there were eight initial questions, all of which were marked correct (score 1)
or incorrect (score 0), except one which asked the normal distance that chickens travel from their place
of rearing to the abattoir. Respondents were given a score of 1 for a distance of 5–100 km, this being
normal in Australia, and 0.5 for a distance of 100–200 km. Respondents were also asked how long
it takes intensively-reared meat chickens to reach a slaughter weight of 2 kg (1 point for 35–45 days;
0.5 point for 30–35 days, otherwise no score). We were also able to explore the relationship between
knowledge score and respondents’ self-reported understanding of chicken production systems as
a validity check. Participants were asked to express their three biggest welfare concerns during
transport and in production barns, with each valid welfare concern given a score of one, up to
a maximum of 3. The maximum score in the knowledge section was 15.
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2.2. Statistical Analysis

The questionnaire data was analysed in Minitab Version 16. The demographic background
of participants was matched to the categories of the most recent Queensland Census 2011.
Knowledge scores (K score) were determined for each respondent by the total number of correct
answers out of 15 questions. This assumes that each question was the most relevant to test information
on this aspect of the production system and contributes equally to a respondent’s total knowledge.
Numerical distribution of the K scores was examined and, to determine its influence on attitude and
consumption, the total score was regressed against 21 predictors describing attitude and consumer
behaviour using forwards backwards stepwise regression with alpha levels of 0.015 and fitted
intercepts. Effects of the predictors found to be significantly (p ≤ 0.05) correlated with knowledge
scores were entered into a General Linear Model to examine the differences between levels. For this
purpose, Knowledge scores were transformed to square root to approximate a normal distribution of
residuals. Both back-transformed and untransformed means are provided. Pairwise comparisons were
carried out using Tukey’s test.

Logistic regression analyses (either binary, nominal or ordinal, as appropriate to the response
structure) were used to analyse the effects of demographic variables and knowledge scores on the
attitude and behaviour questions. For example, to evaluate whether place of residence influenced
responses to attitude questions, urban residents were used as the referent base group and compared
to the other three groups, acreage/large blocks, rural (country town) and rural (farming property)
using nominal logistic regression. Referent base groups were selected as those with the most responses,
except that males were used rather than females since either group can be chosen without affecting
the analysis if there are only two. A principal component analysis was used to cluster responses to
attitude (13 questions) and knowledge (15 questions) questions.

3. Results

Of the 2663 eligible participants approached, 506 answered the survey, a response rate of 19%.
The average response time was estimated at 18 min. There were 205 males and 286 females, a higher
female proportion compared with Queensland census data (Table 1). Fifteen respondents chose not
to disclose their gender. The most common age bracket was 30–49 (50.7%), and the most common
education level was to college or university degree level. Our respondents were more numerous
in the 40–49 year old category and less numerous in the 60 and over category compared with
the Queensland census data of 2011, and represented a more educated sample of the population.
Most were urban dwellers (87%), with few rural town dwellers (6%) or acreage (large block) dwellers
(5%). Respondents’ income status was similar to the Australian average of AUD $78,000/year [26].
Most (n = 305, 64%) were partnered with children, more than in the state of Queensland, and almost
half (n = 234, 46%) were of the Christian religion, fewer than in the state.

Table 1. Demographics of respondents compared with data from Queensland, Australia (n = 506).

Number of Respondents % of Survey Sample Queensland Data, % *

Gender
Male 205 41.7 49.6

Female 286 58.2 50.4

Age

18–19 36 7.4 27.0 **
20–29 66 13.6 13.7
30–39 111 22.9 13.7
40–49 135 27.8 14.2
50–59 98 20.2 12.7

60 & over 39 8.0 18.7
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Table 1. Cont.

Number of Respondents % of Survey Sample Queensland Data, % *

Education

No formal schooling 0 0 0
Primary 10 2.06 29.7

Secondary 74 15.2 20.2
Technical College 61 12.5 6.2

University 184 37.9 13.5
Higher University Degree 141 29.0 30.4

Other 16 3.3

Dwelling

Urban 421 86.6
Acreage 26 5.3

Rural–town 27 5.6
Rural–farm 9 1.8

Other 3 0.62

Annual Income

Less than $20,000 95 22.3 Mean $78,000
$20,000–$39,000 47 11.0
$40,000–$59,000 75 17.6
$60,000–$80,000 81 19.0

>$80,000 128 30

Marital Status

Single, no children 100 20.9 39.2
Single, with children 20 4.2 7.8

Married/De Facto 43 9.0 6.0
no children

Married/De Facto 305 63.7 42.0
with children

Widowed 11 2.3 5.0

Religion

Christian 234 46.1 64.8
Jewish 12 2.4 0.1
Hindu 1 0.2 0.7

Buddhist 7 1.4 1.5
Muslim 22 4.3 0.8
Atheist 53 10.5 22.1
Other 36 7.1 10.0 ***

No response 141 27.9

* [26,27]; ** [26] lists only 15–19 years of age; *** Includes other religions and/or not stated.

3.1. Respondents’ Knowledge

Respondents’ level of understanding of chicken production systems was most commonly reported
as no, little or some knowledge, with fewer than 10% responding that their knowledge was good or
expert (Table 2). Most gained their knowledge from the Internet and media, with a significant number
gaining it from friends. Most had never visited a chicken farm, and, of the approximately one-third
that had visited one before, it was not recent for most.

The distribution of K scores was not normal, but
√

K score approximated a normal distribution,
except that there was a higher than expected number of zero values (n = 28) (Figure 1). The mean value
for
√

K score was 1.99 (K score 3.96/15), median 2.0 (K score 4.0/15), with a Standard Deviation of
1.24. Given that the mean and medians were very similar,

√
K score values were used for analysis.

Table 2. Number and % of respondents with answers to knowledge questions that were not significantly
(p < 0.05) related to respondents’ knowledge (K score).

Questions and Response Options Number of Respondents % of Respondents

Knowledge of chicken production systems

Self-rated understanding of chicken production system

Expert 7 1.4
Good knowledge 38 7.5
Some knowledge 134 26.5
Little knowledge 191 37.7
No knowledge 136 26.9
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Table 2. Cont.

Questions and Response Options Number of Respondents % of Respondents

Source of knowledge

Formal qualifications—relevant degree, training course 15 3.7
Farm employment—hands-on experience, relevant training course 23 5.7
Personal interest, e.g., internet, journals, newspaper articles,
television programmes 223 55.1

Friends and acquaintances 136 33.6
All of the above 8 2.0

Visits to a chicken production farm?

Yes, in the last two years 25 4.9
Yes, more than two years ago or on a school trip 153 30.2
I live on a chicken production farm 4 0.8
Never 324 64.1
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Figure 1. Distribution of K scores (out of 15) approximated a normal distribution curve with a higher
than expected number of zero values (n = 28). The mean value was 1.99 (K score 3.96/15), Standard
Deviation 1.24, and Median Value 2.00 (K score 4/15).

After eight knowledge questions (Appendix A), respondents were asked how long it takes for
intensively-reared meat chickens to reach a slaughter weight of 2 kg. Only 47 respondents (9%) gave
the correct answer of 35–45 days, 32 (6%) said 30–35 or 45–50 days and 427 (84%) gave answers
outside of these choices. Respondents were asked, what are three of the biggest welfare problems
for meat chickens in barns? A total of 156 respondents (31%) gave three valid responses, a further
65 respondents (13%) gave two valid responses and a further 48 respondents (9%) gave one valid
response. The remaining 47% (n = 237) did not respond. The most common responses were poor
lighting systems, too little space per bird, unable to reach feeders, unable to spread wings and too rapid
growth. When the same question was asked for chickens in transport, 143 respondents (28%) gave
three valid responses, a further 63 respondents (12%) gave two responses and a further 50 respondents
(10%) gave one response. The most common responses were overcrowding, hot temperatures, odour,
absence of food and water, and long distances.
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3.2. Attitudes towards Welfare in Chicken Rearing System

A cluster analysis of the attitude questions produced 4 components with eigen values > 1,
explaining 61% of the variation in total. A biplot of the first two components demonstrated that there
were similar responses to questions about how good or bad animal welfare was on the farm, during
transport and in the abattoir (Figure 2). Similar responses were observed at the opposite end of the scale
for the first component for questions relating to attitudes to consumption, and to the two questions
about chickens being conscious (religious slaughter and stunning acceptability). The first component
appears to relate to purchasing issues, with Cost versus Animal Welfare (the cost of chicken meat is
more important to me than the chicken’s welfare) at one end and willingness to pay more, including of
accredited products, at the other end. The second component appears to relate to providing for animal
welfare (most positive) versus pragmatic issues of cost and religious concerns (least positive).
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Figure 2. Biplot of Principal Component Analysis of attitude questions, showing the first two
components. The first component appears to relate to purchasing issues and the second to pragmatic
issues of providing for animal welfare. AW = animal welfare.

Most respondents were unsure whether chickens reared in meat production systems are protected
by government standards which ensure that the welfare of birds is adequate (Table 3). They were also
either unsure what they thought about meat chicken welfare on farms and during transport, or they
thought it was good, bad or neither good nor bad in approximately equal numbers. Very few thought
it was very good or very bad. In the abattoir (Table 4) most were unsure, but many thought it was
neither good nor bad and a significant proportion (17%) thought that it was good.

Most respondents (54%) felt that it was unacceptable or very unacceptable that 1% of birds do not
get adequately stunned by normal abattoir practices (Table 4). A similar proportion (58%) felt that it
was unacceptable that some Australian abattoirs are allowed to kill chickens that are conscious, for
religious reasons (Table 4). Most respondents (83%) agreed or strongly agreed with the statement
“Food must be produced and processed from chickens that are treated humanely” (Table 3).

There was no consensus among respondents about whether their knowledge of the welfare of
meat chickens was sufficient to allow them to form an opinion about which chicken products they
should purchase (Table 4), but 49% disagreed or strongly disagreed that the cost of chicken meat was
more important to them than the chicken’s welfare, compared with only 27% agreeing or strongly
agreeing (Table 3).
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Table 3. Number and % of respondents in each category for attitudinal and consumption questions, for
questions that were not significantly (p < 0.05) related to respondents’ knowledge (K score).

Questions and Response Options Number of Respondents % of Respondents

Attitudes regarding chicken rearing systems

Australian meat chickens are not protected by government welfare standards

Strongly agree 32 6.5
Agree 84 16.9
Neither agree nor disagree 233 47.0
Disagree 137 27.6
Strongly disagree 10 2.0

Welfare of Australian meat chickens on the farm

Very good 23 4.6
Good 105 20.8
Neither good nor bad 120 23.8
Bad 99 19.6
Very bad 17 3.4
Unsure 141 27.9

Welfare of Australian meat chickens during transport

Very good 15 3.0
Good 108 21.3
Neither good nor bad 101 20.0
Bad 89 17.6
Very bad 44 8.7
Unsure 149 29.5

Killing chickens that are conscious for religious reasons in Australian abattoirs

Very unacceptable 173 36.1
Unacceptable 106 22.1
No strong feelings 89 18.5
Acceptable but with some
reservations 80 16.7

Perfectly acceptable 32 6.7

Food must be produced and processed from chickens that are treated humanely

Strongly agree 250 51.4
Agree 155 31.9
Neither agree nor disagree 64 13.2
Disagree 15 3.1
Strongly disagree 2 0.41

Cost of chicken meat is more important to me than the chicken’s welfare

Strongly agree 32 6.6
Agree 101 20.7
Neither agree nor disagree 114 23.4
Disagree 166 34.1
Strongly disagree 74 15.2

Consumption of chicken products

What brands of chicken meat are you most likely to buy?

Free range 213 42.1
Corn or whole grain fed 46 9.1
Cheapest/home brand/on special 95 18.8
Products from a known producer 71 14.0
Products with heart foundation tick 41 8.10
Whole chicken 187 37.0
Chicken portions 177 35.0
Processed chicken products 72 14.2
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Table 3. Cont.

Questions and Response Options Number of Respondents % of Respondents

Consumption of chicken products

What type of chicken products do you usually buy?

Whole chicken 275 54.4
Chicken pieces 343 67.8
Flavoured chicken meals 72 14.2
Processed chicken meat 84 16.6

Importance of rearing system on the product label when purchasing chicken products

Very important 144 29.3
Quite important 164 33.3
Neither important nor unimportant 97 19.7
Not very important 64 13.01
Not important at all 23 4.7

Need for chicken welfare information wherever they are sold?

Yes 308 63.1
No 82 16.8
Not interested 98 20.1

Amount you would be willing to pay to set up animal welfare ratings on animal products

50 c/product if cost is ≤ $20 118 45.5
$1.00/product if cost is ≤ $20 42 16.2
$2.00/product if cost is ≤ $20 19 7.3
Whatever it costs to include 37 14.3
Should be done but I shouldn’t pay 43 16.6

Table 4. Number and % of respondents in each category for attitudinal and consumption questions,
for those questions with significant relationship to knowledge (K) score, together with the K score for
responders to each option and probability of these being different (Standard Error of the Difference
between any two

√
K score means = 0.042).

Questions and Response Options Number of Respondents % of Respondents
√

K Score K Score/15

Attitudes

Welfare of Australian meat chickens at the abattoir

Very good 8 1.6 2.34 a 5.47
Good 87 17.2 1.92 ab 3.69
Neither good nor bad 141 27.9 1.87 b 3.50
Bad 62 12.3 2.13 ab 4.54
Very bad 34 6.7 2.35 a 5.52
Unsure 174 34.4 1.57 c 2.46
p value 0.001

1% of birds do not get adequately stunned in abattoir practices

Very unacceptable 92 19.3 2.99 a 6.15
Unacceptable 164 34.5 2.20 a 4.84
No strong feelings 130 27.3 1.74 b 3.03
Acceptable with reservation 70 14.7 2.21 a 4.88
Very acceptable 20 4.2 1.52 b 2.31
p value 0.001
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Table 4. Cont.

Questions and Response Options Number of Respondents % of Respondents
√

K Score K Score/15

Attitudes

Killing chickens that are conscious for religious reasons in Australian abattoirs

Very unacceptable 173 36.0 1.73 b 2.99
Unacceptable 106 22.1 2.14 a 4.58
No strong feelings 89 18.5 2.22 a 4.93
Acceptable with reservation 80 16.7 1.93 ab 3.72
Very acceptable 32 6.7 2.13 ab 4.53
p value 0.007

Self-rated knowledge of chicken welfare is enough to form opinion about buying chicken products

Strongly agree 35 7.3 2.14 ab 4.58
Agree 138 28.6 2.39 a 5.71
Disagree 91 18.9 2.04 b 4.16
Strongly disagree 37 7.7 1.73 b 2.99
p value 0.001

Consumption/labelling

Number of times per week you eat chicken

Never/I’m vegetarian 7 1.5 2.32 bc 5.38
Never/Don’t like chicken 21 4.4 1.79 bcd 3.2
<1/Week 133 28.0 0.66 d 0.43
Once/Week 299 63.0 1.74 c 3.03
2 or 3/Week 11 2.3 2.14 b 4.58
Daily 4 0.8 3.53 a 12.46
p value 0.001

Type of chicken meat consumers buy

Fresh 288 60.8 1.93 ab 3.72
Frozen 37 8.8 2.26 a 5.11
Mix of Both 149 31.4 1.90 b 3.61
p value 0.05

Labelling—would you purchase a product with accredited labelling?

Yes 307 63.2 1.91 3.65
No 179 36.8 2.15 4.62
p value 0.002

Means with different superscripts differ significantly (p < 0.05) by the Tukey’s test.
√

K Score = square root of the
K score.

3.3. Consumption and Attitudes towards Labelling

The most common chicken products purchased were chicken pieces or whole chicken, not
flavoured or processed products (Table 3). Free range chicken was the most common branded product
purchased, followed by whole chicken and chicken portions (Table 3). Chicken was most commonly
eaten weekly, and if not it was most likely to be eaten less than once a week (Table 4). Most bought
it fresh (61.0%), not frozen (Table 4). Most respondents considered labelling of production systems
important (Table 4), and an overwhelming majority (63%) wanted to see information regarding welfare
wherever chicken products are sold (Table 3) and were specifically looking to buy accredited chicken
products (Table 4). Just over half (56%) said that they were prepared to pay to set up animal welfare
ratings but most commonly at the lowest option, $0.50 (AUD) per product item (Table 3), although
some (14%) were willing to pay whatever it costs.
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3.4. Relationships between Respondents’ Knowledge and:

3.4.1. Demographics

Respondents’ K scores increased with age from 1.9/15 for respondents ≤19 years to 5.5/15 for
respondents aged 50–59 (Table 5). College certificate or diploma graduates had higher levels of knowledge
than either respondents with high school certificates or university graduates. Acreage dwellers had
higher knowledge scores than urban, rural town and other dwellers. K score was greatest for single
people with no children.

Table 5. Number and % of respondents to questions with significant relationship to knowledge (K)
score, together with the K score for responders to each option (Standard Error of the Difference between
two means = 0.042) and probability of these being different.

Questions and Response Options
√

K Score K Score/15

Demographics

Age

≤19 1.39 c 1.93
20–29 1.97 ab 3.88
30–39 1.99 b 3.96
40–49 2.30 a 5.29
50–59 2.35 a 5.52
≥60 2.18 ab 4.75
p value <0.001

Highest level of education

Primary 1.45 abc 2.10
High school 2.20 b 4.84
Technical college certificate/diploma 2.73 a 7.45
College/university degree 2.17 b 5.88
Higher university degree 2.31 b 5.34
Other 1.32 c 1.74
p value 0.001

Place of residence

Urban—city/town 2.06 b 2.24
Acreage/large block 2.61 a 6.81
Rural—country town 1.88 b 3.5
Rural—farming property 2.06 ab 4.24
Other 1.45 b 2.10
p value 0.002

Marital status

Single, no children 2.30 a 5.29
Single, children 1.82 ab 3.31
Partnered/de facto, no children 2.13 ab 4.53
Partnered/de facto, children 1.83 b 3.35
Widowed 2.08 ab 4.32
p value 0.001

Means with different superscripts differ significantly (p < 0.05) by the Tukey’s test.
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3.4.2. Attitudes

When asked about the welfare of meat chickens at Australian abattoirs, respondents who rated it
very bad or very good had higher K scores than those with intermediate ratings (Table 4). Those who
were unsure had the lowest K score. When told that 1% of birds do not get adequately stunned by
normal abattoir practices prior to slaughter, respondents who regarded the practice as unacceptable
had high K scores of 4.58 compared with respondents with no strong feelings regarding the issue with
a K score of 4.93. When asked if their knowledge about the welfare of meat chickens was sufficient to
allow them to form an opinion about which chicken products to purchase, respondents who agreed
had higher K scores than those who disagreed.

3.4.3. Consumption

Respondents’ K scores increased with the frequency of eating chicken, from <1/week to daily.
However, those who did not eat chicken because they were vegetarian or they did not like chicken had
intermediate K scores, lower than those with the highest consumption rate. Frozen chicken purchasers
tended to have higher K scores than consumers who bought fresh products or a mixture of fresh and
frozen (Table 4). Consumers who were willing to buy products with accredited labelling had lower K
scores than those that were not. When told that some Australian abattoirs are allowed to kill chickens
without them being unconscious for religious reasons, respondents who rated the practice as very
unacceptable had a low K score of 2.99 (Table 5), compared with other acceptability ratings.

3.5. Relationships between K Score and Attitude/Consumption

In the stepwise regression, K scores were regressed against 21 predictors about attitudes to
chicken meat production system, consumption of chicken and demographics (Appendix B). The final
model included 13 significant predictors and had an R2 of 43%. The most important predictor was
that as people said they had a greater understanding of chicken production systems, their K score
increased. The second most important predictor was that high K scores were closely correlated with
a self-reported low level of education, and the third most important predictor was that it was acceptable
to kill chickens without stunning for religious purposes. Those with high K scores were more likely to
be older, single with no children and agreeing that their knowledge is sufficient to form an opinion
when purchasing chicken products. Of next importance was that they ate chicken frequently, they
purchased frozen products and that they did not purchase chicken products with accredited labelling.
They also regarded the welfare of meat chickens at the abattoir as good, and they were more likely to
live in rural areas.

3.6. Gender Effects

3.6.1. Knowledge

For most questions females had the same level of understanding as males, however females were
more likely to incorrectly identify food fed to chickens as not being of vegetable origin and more males
than females thought that chickens’ diets would include grass and hay (Appendix C).

3.6.2. Attitudes

More females than males thought that the welfare of meat chickens at Australian abattoirs was
bad (Table 6). Females considered it less acceptable than males that approximately 1% of chickens
do not get adequately stunned at the abattoir and that some Australian abattoirs are allowed to kill
chickens without them being unconscious for religious reasons. More females than males agreed with
the statement “Food must be produced and processed from chickens that are treated humanely.”
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Table 6. Significant differences in attitudes and consumer behaviour between the gender groups. Mean
values are shown for the referent group for gender, male respondents, and the comparative group,
female respondents, as well as Odds Ratio and p value for the difference.

Questions and Response Options Males Females Coefficient Odds Ratio p Value

Attitudes

Chicken welfare at the abattoir, 1 vg–5 vb 2.80 3.17 −0.79 0.45 0.001

1% of birds do not get adequately stunned
in abattoir practices, 1 vu–5 va 2.66 2.38 0.57 1.77 0.007

Abattoirs slaughter birds without stunning,
1 vu–5 va 2.49 2.26 0.91 2.49 0.001

Chicken must be treated humanely, 1 sa–5 sd 1.78 1.63 0.63 1.87 0.007

Cost of chicken is more important than
chicken’s welfare, 1 sa–5 sd 3.09 3.46 −0.74 0.48 0.001

Consumption/labelling

What chicken products do you buy?

Free Range (no. respondents) 70 143 0.90 2.46 0.001

Processed (no. respondents) 15 57 −1.11 0.33 0.003

Whole (no. respondents) 79 108 −0.53 0.59 0.004

Chicken consumption (1 never, 6 daily). 3.67 3.62 0.699 2.01 0.006

Need information on chicken welfare
(1 yes, 2 dk, 3 no). 1.60 1.49 0.53 1.69 0.04

Willing to pay more for animal welfare
(1 yes, 2 no). 1.49 1.41 −0.43 0.65 0.04

vg = very good, vb = very bad, vu = very unacceptable, va = very acceptable, sa = strongly agree, sd = strongly
disagree, dk = don’t know.

3.6.3. Consumption

Females were less likely than males to regard the cost as more important than welfare in chicken
production. Females were more likely than males to buy free range chicken products (143 compared
to 70), whole chicken (108 compared to 79) and processed chicken products, e.g., chicken schnitzel
(57 compared to 15). Females said that they ate chicken less frequently than males. Males were more
interested than females in seeing information regarding the welfare of chickens at the point of sale and
were more prepared to contribute to the cost of setting up animal welfare ratings on animal products,
by paying extra for the product.

3.7. Place of Residence Effects

3.7.1. Knowledge

Compared to acreage dwellers, urban dwellers thought that birds in barns had greater space
availability (Table 7). Participants living on acreage were more likely to be incorrect in questions
about housing, gender determination and stunning, compared to urban dwellers. Rural dwellers
were more likely to be correct in relation to gender determination, but incorrect in relation to housing
systems, they were also more likely to believe that chickens travelled further to the abattoir, compared
to urban dwellers.
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Table 7. The difference in attitudes towards meat chicken welfare according to dwelling place: urban
(city/town) (referent group, 1), acreage/large block (AC) (group 2), rural (country town) (group 3),
rural (farming property) (group 4) and other dwellers (group 5).

Questions and Response Options Base Line Group Comparative Group Coefficient Odds Ratio p Value

Knowledge

Space for each bird in barn,
(1, 0.25 m2–4, 5 m2) 1: 1.61 2: 1.34 2.08 8.00 0.003

Housing the same for egg and meat
production, 1 T, 2 DK, 3 F 1: 2.14

2: 2.64 −2.06 0.13 0.000
3: 2.32 −2.52 0.08 0.003

Feather sexing of chicken, 1 T, 2 DK, 3 F 1: 2.17
2: 2.41 −0.94 0.39 0.47
3: 1.69 2.24 9.43 0.001

Chicken travelling distance to abattoir 1: 2.23 3: 2.39 −1.46 0.23 0.02

Normal practice for meat chickens to be
stunned before slaughter? (1 yes, 2 Dk,
3 No)

1: 1.92 2: 3.19 −2.37 0.09 0.001

Attitudes

Chicken welfare not adequately protected
by government standards, 1 sa–5 sda 1: 2.96 2: 3.38 −0.89 0.41 0.038

Chicken welfare on farm, 1 vg–5 vb 1: 2.99 2: 2.69 1.48 4.34 0.001

Unstunned birds at abattoir, 1 vu–5 spa 1: 2.44 2: 3.19 −1.51 0.22 0.001

Abattoirs slaughter birds without
stunning, 1 vu, 5 pa 1: 2.34 2: 2.92 −1.11 0.33 0.007

Chicken must be treated humanely, 1 sa,
5 sd–21 1: 1.69 2: 1.90 −1.55 0.21 0.001

My chicken welfare knowledge is
adequate, 1 sa, 5 sd 1: 2.92 2: 3.27 −1.35 0.26 0.001

Cost of chicken is more important than
chicken’s welfare, 1 sa, 5 sd 1: 3.33 2: 2.63 1.73 5.65 0.001

Consumption

Chicken consumption, 1 never, 6 daily 1: 3.61
2: 3.93 −1.06 0.35 0.049
3: 4.00 −1.87 0.15 0.017

The importance of labelling chicken kept,
1 VI, 5 NI 1: 2.26 4: 3.55 −2.22 0.11 0.001

Need information on chicken welfare, 1
yes, 2 Dk, 3 no 1: 1.49

2: 2.21 −1.91 0.15 0.00
4: 1.88 −1.64 0.19 0.013

Buy chicken with accredited labelling, 1
yes, 2 no 1: 1.36 4: 1.66 1.67 5.28 0.025

Vg = very good, vb = very bad, vu = very unacceptable, va = very acceptable, sa = strongly agree, sd = strongly
disagree, T = true (1), 2 = unsure/do not know (DK), F = False (3); VI = very important; NI = not important (5).

3.7.2. Attitudes

Acreage dwellers more strongly agreed than urban dwellers that the welfare of chickens reared
for meat production systems is inadequately protected by government standards to ensure the welfare
of the birds. Urban respondents were more likely to believe that the welfare of meat chickens on the
farm is bad. Acreage dwellers found the facts that 1% of birds are not adequately stunned and abattoirs
slaughter birds without stunning for religious reasons more acceptable than did urban dwellers.
They more strongly disagreed that chickens must be treated humanely, and agreed that their meat
chicken welfare knowledge is adequate to form an opinion about purchases, compared with urban
dwellers. They agreed more than urban dwellers that the cost of chicken was more important than
chicken welfare.

3.7.3. Consumption/Labelling

Acreage and rural dwellers said that they were likely to eat chicken more often than urban
dwellers. Rural dwellers considered product labelling less important than urban dwellers, and both
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acreage and rural dwellers were less interested in seeing information regarding the welfare of chickens
at the point of sale or to seek to purchase chicken products with accredited labelling systems.

3.8. Marital Status Effects

3.8.1. Knowledge

Single respondents with no children thought that they had more limited understanding of chicken
production systems than those who were partnered with no children, and were most likely to be
correct for three questions (Table 8).

Table 8. Significant differences in attitudes of respondents towards meat chicken welfare and
consumption of respondents according to marital status. Means are shown for single, no children
(referent group, 1) and the comparative groups, single with children (group 2), married/de facto,
no children (group 3), married/de facto with children (group 4) and widowed (group 5), as well as
coefficients of the regression, odds ratios and p values.

Questions and Response Options Single, no
Children (Referent)

Comparative
Group Coefficient Odds Ratio p Value

Knowledge

Understanding chicken production
system (1 little K to 4 expert) 1: 0.98 3: 1.60 −1.39 0.25 0.001

Attitude

Chicken welfare not protected by
government standards, 1 sa–5 sda 1: 2.89 3: 2.23 1.17 3.22 0.009

Chicken welfare on farm, 1 vg–5 vb 1: 2.95 5: 2.56 4.22 68.26 0.001

Chicken Welfare during transport 1
vg–5 vb 1: 4.36

2: 4.98 −1.32 0.27 0.009
4: 3.55 0.71 2.03 0.023
5: 3.73 2.12 8.33 0.009

Abattoir welfare rating, 1 vg–5 vb 1: 4.58
3: 4.21 −1.17 0.31 0.01
5: 2.82 4.26 70.89 0.001

Unstunned birds at abattoir,
1 vun–5 va 1: 2.31 5:3.37 −2.17 0.11 0.008

Abattoirs slaughter birds without
stunning, 1 vun–5 va 1: 2.41

3: 2.88 −1.14 0.32 0.008
5: 1.50 2.02 7.55 0.03

Chickens must treated humanely,
1 sa–5 sd

1: 1.48
2: 2.15 −2.05 0.13 0.001
4: 1.72 −1.12 0.33 0.003

Consumption

My chicken welfare knowledge
sufficient 1 sa–5 sd 1: 3.01 5: 2.00 2.19 8.90 0.009

Chicken consumption rate, 1 never,
6 daily 1: 3.70 5: 3.27 3.65 38.55 0.000

The importance of chicken rearing
system on 1 vi–5 ni 1: 2.06 4: 2.47 0.75 0.47 0.02

Information on chicken welfare 1 yes,
3 no

1: 1.27

2: 2.00 −3.49 0.03 0.001
3: 1.48 −1.53 0.22 0.009
4: 1.63 −1.64 0.19 0.001
5: 2.00 −3.72 0.02 0.001

Willing to pay how much more for
animal welfare rating, 1 no money–
5 whatever it takes

1: 2.33

2: 3.67 −2.76 0.06 0.02
3: 3.32 −1.69 0.18 0.07
4: 2.35 0.15 1.16 0.56
5: 5.00 −22.3 0.00 0.00

Vg = very good, vb = very bad, vun = very unacceptable, va = very acceptable, sa = strongly agree, sd = strongly
disagree, T = true (1), Unsure/Do Not Know (2), F = False (3); K = knowledge, vi = very important; ni = not
important (5).
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3.8.2. Attitudes

Respondents who were single with no children were more likely than partnered respondents
with no children to agree that the welfare of meat chickens is adequately protected by government
standards. Widowers rated meat chicken welfare on the farm and in the abattoir to be worse and
during transport to be better than single respondents without children; they also were more accepting
of inadequate stunning procedures than single respondents without children. Partnered respondents
with children rated welfare during transport to be better as well but single respondents with children
rated it worse. Partnered respondents without children rated welfare worse in the abattoir. Partnered
respondents with no children found killing without stunning for religious reasons more acceptable
than widowers and single respondents without children. Single respondents without children agreed
more with the statement that food must be produced and processed from chickens that are treated
humanely than single or partnered respondents with children.

3.8.3. Consumption

Single respondents with children agreed more than widowers that their welfare knowledge is
sufficient for chicken product purchase, and they considered labelling information about chicken
farming systems more important than did partnered respondents with children. They wanted
information on welfare of chickens at point of sale more than any other group, and they, and widowers,
were more likely than those without children to say that they would pay for the cost of setting up
animal welfare ratings on products.

3.9. Religion Effects

3.9.1. Attitudes

Muslims thought that the fact that 1% of birds are not adequately stunned was more acceptable
than Christians (Table 9). Jews and atheists found it less acceptable than did Christians. Muslims
also found it much more acceptable to kill chickens without stunning for religious reasons than did
Christians. Christians more than Muslims, Jews and atheists agreed with the statements that food must
be from chickens that are treated humanely and that cost was more important than the chicken’s welfare
more than Muslims, Jews and atheists. Compared to Muslims, atheists and Buddhists, Christians
more strongly believed that their welfare knowledge about meat chickens was not sufficient for food
purchasing, compared to Muslims, atheists and Buddhists.

Table 9. Differences between religion groups (Christian, Group 1), compared with other groups, Jewish
(Group 2), Hindu (Group 3), Buddhist (Group 4), Muslim (Group 5), Atheist (Group 6) and others
(Group 7).

Questions and Response Options Christian Group Comparative Groups Coefficient Odds Ratio p Value

Attitude

Chicken welfare on farm, 1 vg–5 vb 1:5.22
5:3.54 5:−1.34 0.26 0.003
6:3.71 6:−0.83 6:0.43 6:0.019

Unstunned birds at abattoir, 1 vu–5 pa 1:2.88
2:2.58 2.08 7.96 0.011
5:3.08 −1.009 0.36 0.020
6:2.78 0.95 2.59 0.005

Chicken welfare not protected by
government standards, 1 sa–5 sd 1:2.89 6:3.00 1.03 2.79 0.021

Chicken welfare during transport,
1 vg–5 vb, 6 us 1:3.63 6:4.11 −3.71 0.49 0.03

Abattoir welfare rating, 1 vg–5 vb, 6 us 1:3.91
5:4.14 −1.28 0.28 0.006
6:4.04 −1.00 0.37 0.007

Abattoirs slaughter birds without
stunning, 1 vu–5 pa 1:2.88 5:3.78 −1.80 0.16 0.001
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Table 9. Cont.

Questions and Response Options Christian Group Comparative Groups Coefficient Odds Ratio p Value

Attitude

Chicken must be treated humanely,
1 sa–5 sd

1:1.43
2:1.04 2.39 10.94 0.036
5:0.89 2.41 11.12 0.002
6:0.98 1.79 5.97 0.001

My chicken welfare knowledge is
sufficient for food choice, 1 sa–5 sd, 6 us 1:2.45

4:2.45 −2.27 0.10 0.045
5:2.09 1.52 4.62 0.001
6:2.18 1.42 4.16 0.001

Cost of chicken is more important than
chicken’s welfare, 1 sa–5 sd, 6 us 1:4.14

2:4.92 −2.93 0.05 0.000
5:4.77 1.12 0.33 0.013
6:4.58 −0.79 0.45 0.022

Consumption/labelling

The importance of labelling chicken
kept, 1 vi–5 ni, 6 us 1:1.97

5:1.29 2.60 13.49 0.001
6:1.66 1.10 3.00 0.002

Ni, not important, vg = very good, vb = very bad, vi = very important, vu = very unacceptable, va = very acceptable,
sa = strongly agree, sd = strongly disagree, us = unsure

3.9.2. Consumption/Labelling

Christians thought that product labels giving details of chicken rearing systems were more
important when making purchases than did Muslims and atheists.

3.10. Age Effects

As age increased, respondents were willing to pay less for an animal welfare rating (Table 10);
they were more likely to select products with a Heart Foundation approval and more likely to choose
chicken portions or corn/whole grain-fed chickens.

Table 10. Significant effects of age on responses.

Coefficient Odds Ratio p Value

Willing to pay more for animal welfare rating, 1 yes, 2 no −0.39 0.68 0.0001

Which kind of chicken products are you most likely to buy:
products with heart foundation tick −0.38 0.69 0.03

chicken portions −0.35 0.71 0.003

Corn- or whole grain-fed −0.36 0.70 0.0001

3.11. Income Effects

As income increased, respondents were more likely to believe that the welfare of meat chickens on
the farm (Regression Coefficient 0.16, OR 1.18, p = 0.04) and during transport (Regression Coefficient
0.16, OR 1.18, p = 0.04) was bad. They were also more likely to believe that chickens can be killed
for religious reasons without stunning (Regression Coefficient 0.24, OR 1.27, p = 0.002) and to know
that gender could be determined from feathers (Regression Coefficient −0.28, OR 0.75, p = 0.02) and
to know the distance that chickens travelled to the abattoir (Regression Coefficient 0.35, OR 1.42,
p < 0.0001). However, they were less likely to know that birds are usually stunned before slaughter
(Regression Coefficient −0.32, OR 0.73, p < 0.0001).

161Public Understanding and Attitudes towards Meat Chicken Production and Relations...

______________________ WORLD TECHNOLOGIES ______________________



WT

4. Discussion

The response rate of 19% was similar to other farm animal welfare surveys [21].
Randomly approaching members of the public who were not aware of the nature of the survey helped to
minimize any potential bias [28,29]. However, some selection bias is evident and in particular the higher
education level of the respondents compared to the Australian population could potentially influence
people’s understanding of chicken production systems. The preponderance of middle-aged respondents,
compared with the Australian population, may have influenced our results on consumption (Table 9)
and knowledge scores (Table 4). Most respondents indicated that they were urban dwellers, which is
representative of the Australian population. Gaining contemporary knowledge about the industry was
through the internet, journals, newspaper articles, television programmes and more noticeably, through
friends and acquaintances. Further work on knowledge sources is warranted as the Australian public
spends about $5.6 billion per year on poultry products [9].

4.1. Knowledge

K scores generally increased with self-rated knowledge of chicken welfare, adding validity that
objective knowledge matched subjective knowledge assessment. The disproportionately high number
of zero values in the knowledge score suggests that some respondents deliberately avoided answering
all knowledge questions, but this may also have been because they genuinely did not know the
answers. The majority of urban respondents (87%), compared with the Australian average of 63% [30],
would be less likely than rural dwellers to be familiar with farming systems, which could contribute to
low knowledge scores.

The knowledge questions demonstrated that public knowledge of chicken production systems
was limited, with many participants possessing little or no knowledge of the industry and a median
knowledge score of 4 out of 15, indicating that they answered four questions correctly out of 15,
i.e., 27% (and mean of 3.96/15, Section 3.1). Bergman and Maller [20] studied the factors leading
Australians to support or reject factory farming, especially poultry and pig productions, and concluded
that Australian consumers knew little about these systems, there was significant confusion and
scepticism about ‘organic’ & ‘free range’ labelling and limited trust in the RSPCA labelling systems.
Napolitano et al. [18] examined the effect of information about animal welfare, expressed in terms of
rearing conditions, on acceptability of lamb for consumption. Prior knowledge of rearing conditions
influenced their perceived acceptability, with worse scores given to meat if they knew it had been
reared artificially, rather than by their mother. According to Costell et al. [21], the hedonic acceptability
of food items is related to whether our perception of food differs from the expected, which in turn
may be influenced by understanding of production and processing systems involved in producing the
food item.

Some responses indicated that chicken welfare problems become a banality as K score increases,
for instance believing that it was acceptable to kill chickens without stunning for religious purposes.
Although increasing K score was associated with increased self-reported knowledge of chicken meat
production systems, it was associated with low levels of general education. The latter may indicate
that high K score respondents lacked the broad education necessary to empathize with chickens in
poor welfare conditions.

4.2. Attitudes

The attitude of 52% of respondents was that meat chicken welfare on the farm was neither good
nor bad, or they were unsure, suggesting that there is a great deal of uncertainty about this issue.
Similarly, 49 and 62% of respondents had no definite attitude regarding the welfare of meat chickens
during transport or at the abattoir, respectively. By contrast, in Europe most (77%) of the public
believe that improvement in animal welfare is needed, with meat chickens being one of the systems
of production most in need of reform [31]. Similarly, there was little agreement about whether the

162 Raising Farm Animals: Livestock Management

______________________ WORLD TECHNOLOGIES ______________________



WT

existing Australian standards ensured that the welfare of reared meat chickens is adequate. Mench [32]
and Sumner et al. [33] suggested that standards should not only minimise animal suffering during
transport and slaughter but maintain quality of life for animals throughout their production life.
Such uncertainty appeared to link to respondents’ lack of knowledge, with those that were unsure
about the chickens’ welfare in abattoirs having lowest knowledge scores. Similarly those that had no
strong feelings in relation to inadequate stunning, which may indicate uncertainty, also had low scores.
Lowest scores in this question were given by those finding it very acceptable, giving some credence to
a relationship between empathy towards the chicken and knowledge.

4.3. Consumption

With the exception of those that avoided chicken because they were vegetarian or they did not
like it, K score increased considerably with the frequency of consumption, and more knowledgeable
respondents were less likely to buy products with accredited labelling. The latter may be explained by
those with knowledge believing accreditation to be unnecessary for their choice of chicken product.
Regarding the frequency of chicken consumption, one possibility is that people consuming more
chicken are interested to learn about the industry. Another is that people of higher socioeconomic
status were more knowledgeable about farming systems and ate more chicken because they are more
aware of its health benefits. However, the more knowledgeable respondents were less willing to
pay for accredited labelling for chicken welfare, which would not be expected of high socioeconomic
respondents. A third possibility is that the more knowledgeable, frequent chicken consumers were
connected with the industry, however, we considered this unlikely as only 1% lived on a chicken farm,
5% had visited one in the last two years and 6% indicated that they had gained their knowledge as
farm employees.

The type of chicken meat that respondents said they were most likely to buy was free range chicken
products, whereas Australian free range chicken meat production accounts for only 10 to 15% of the
total production [34]. This properly reflected an intention or desire, rather than actuality. Furthermore,
a total of 63% of respondents sought to purchase a chicken product with accreditation, particularly
if they had little knowledge about chicken production systems. This suggests that consumers are
using accreditation as a means of ensuring products are of high welfare, replacing their limited
knowledge, even though accredited labels exhibit no information regarding the conditions where
birds were raised or processed and no reference to animal welfare [35]. Consumers have put pressure
on retailers to properly label products and on producers, manufacturers and supermarkets to have
an animal welfare labelling system [23] as well as the country of origin, production techniques [36]
and conditions of rearing [19]. Fifty-six percent of respondents were prepared to contribute to the
cost of setting up animal welfare ratings by paying extra for the products, particularly females, and
the most common increase in cost that would be accepted was 2.5%. A study in Chile indicated a
willingness to pay up to 15% more for meat produced to improved animal welfare standards [19].
European consumers have indicated their willingness to change their usual place of shopping to be
able to purchase more animal-welfare-friendly products [37]. Consumers are also willing to pay more
for natural or organic chicken [23], with the latter being perceived as safer, healthier and having fewer
pesticides, hormones and antibiotics than other meat [38]. Labelling systems are based on transparency,
informing consumers that the products have satisfied the welfare conditions where animals were
reared, transported and processed [39].

4.4. Demographic Effects

On ethical issues, socio-demographics as explanatory variables of behaviour may be less
influential than values, attitudes, motives and lifestyles. In our study we had major effects of gender
and dwelling place on attitudes and consumption, whereas religion had the most influence on attitudes
but little on consumption.
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4.4.1. Gender

There was no evidence that females had a better understanding of the chicken production system
than males. However, it is recognised elsewhere that females have greater knowledge of animal
welfare concerns, with males being more traditional in their purchasing habits for animal products [40].
Females displayed greater sensitivity to chicken welfare than males, confirming much previous
research [41,42]. Females were more ethical about their chicken consumption intentions, and reported
being twice as likely to buy free range but only slightly more likely to buy whole chicken. They
were also much more likely to buy processed products, which may reflect their role in managing the
nutrition of children. They reported buying less chicken than males, confirming a Eurasian survey
which found that female students reported that they ate poultry less commonly than male students [43].
Males’ showed greater interest than females in seeing information regarding the welfare of chicken
at the point of sale than females and even being more prepared to pay for this conflicts with other
studies [44,45] which found that females were willing to pay extra for certified food products. Females
reporting less frequent consumption of chicken than did males probably reflects the fact that women
show more health-related behaviours and considered attitudes towards food than men [46,47].

4.4.2. Place of Residence

Dwellers on acreage/large blocks were more knowledgeable than most other groups, but they
were generally less sympathetic to chicken welfare than urban dwellers, in relation to stunning
practices and treating birds humanely. The acreage or large block dwellers are more likely to keep
chickens and gain their attitudes towards chicken welfare from this practice, rather than through
the media, which would be the case for urban dwellers. Acreage/large block dwellers also ate more
chicken than urban dwellers and were less interested in labelling about chicken welfare, even though
they thought government standards were less than adequate to protect welfare. The latter suggests a
better knowledge but less concern in acreage/large block dwellers, compared with urban dwellers.

4.4.3. Marital Status

Single respondents with children were most likely to want information on the welfare of chicken at
point of sale, probably reflecting their limited time for shopping, and they considered this information
more than some other groups. Other research has identified that single parents with children spend
more of their food budget eating away from the home, compared to partnered respondents with
children [48]. The study suggested that the most sympathetic consumers were single respondents
without children, as they rated welfare worse on the farm and in the abattoir and agreed most that
chickens must be treated humanely. They were also least accepting of inadequate stunning or avoiding
stunning for religious reasons. Results for widowers should be treated with caution as they are
confounded with age.

4.4.4. Religion

Muslims knew more about stunning than Christians and they were less likely to find it acceptable,
reflecting their belief that animals must be alive when their throats are cut and must die from
loss of blood [49]. Overall 54% of our respondents’ believed that the practice of slaughtering birds
without adequate stunning was unacceptable, probably because of the welfare impact [50]. There was
an apparent contradiction between Christians having greater regard for cost than an animal’s welfare
but also requiring chicken to be from animals that are treated humanely, compared to Muslims,
Buddhists and atheists.
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4.4.5. Age, Income and Education

The reduced willingness to pay for animal welfare ratings as respondents aged may reflect reduced
disposable cash for this purpose, or it may reflect changing attitudes, this not being a longitudinal
study. Greater tolerance to not stunning the chicken for religious reasons was evident in higher income
respondents, confirming previous findings in Chinese studies [43]. A greater willingness to recognise
poor welfare on farm and during transport in high income respondents may reflect a greater ability
to pay for high welfare products. Respondents with a low level of education had high K scores.
This suggests that there was a cohort of poorly-educated respondents who had knowledge of the
poultry industry.

5. Conclusions

Public knowledge of the Australian poultry production systems was limited. Most was indirectly
gained from the media, and few respondents had direct experience with chicken farming. Our finding
that knowledge related to an improved attitude towards chicken welfare is valuable, since it suggests
that informing the public about chicken welfare could increase levels of concern. However, this was
not associated with increased consumption of high-welfare products; in fact, high-level consumers
had a natural suspicion of accreditation programmes that would make it difficult to improve animal
welfare through this method. The observed positive relationship between chicken consumption and
knowledge may derive from a belief in respondents who ate relatively more chicken that they should
understand the systems of production of the animals that they are consuming. The connection between
knowledge and attitudes suggests that educating consumers might help to improve their empathy
towards meat chickens, but the lack of relationship between empathy and consumption and the
suspicion of accreditation systems suggests that any increased empathy will not necessarily have
an impact on the sales of high-welfare products.

More scientific studies are needed to support public demand for improving the welfare conditions
of chickens, as they were at least willing to contribute a small amount (median about 5%) to establish
labelling systems that take into account the welfare of birds. The study also identified those consumers
who were most concerned about the welfare of chickens in this context: females, urban dwellers and
relatively high-income respondents.
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Appendix A

Table A1. Number and % of respondents responding to eight knowledge questions (correct answer
in italics).

Questions and Response Options Number of Respondents % of Respondents

What type of housing is most commonly used to rear meat chickens in Australia?

Multi-tier battery cages in barns 207 49.3
No housing, free range on pasture is normal 30 7.1
Single tier battery cages on the floor of barns 81 19.3
Loose in barns 102 24.3
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Table A1. Cont.

Questions and Response Options Number of Respondents % of Respondents

How much space is it usual to give each bird in barns?

About 1 m2 168 38.9
About the size of a piece of A4 paper [[34]] 224 51.9
About 5 m2 25 5.8
About 2 m2 15 3.5

Housing for egg production chickens is the same as for meat production chickens

True 84 16.7
False 179 35.5
Don’t know 241 47.8

The sex of a chicken is usually determined from the feathers on their wings

True 61 12.4
False 133 27.00
Don’t know 299 60.6

Chickens are usually fed food of vegetable origin

True 197 39.2
False 108 21.5
Don’t know 197 39.2

The usual feed for meat chickens in barns is:

Hay 24 5.4
Pelleted cereal feed 266 59.9
Cut grass 35 7.9
Household waste food 15 3.4
All of these 104 23.4

What is the normal distance that chickens travel from their place of rearing to the abattoir?

Up to 5 km 85 20.8
5 to 100 km 187 45.7
100 to 200 km 92 22.5
200 to 500 km 29 7.1
500 km or more 16 3.9

Is it normal practice for meat chickens to be rendered unconscious (stunned) before slaughter?

Yes 116 23.9
No 279 57.4
Don’t know 91 18.7

166 Raising Farm Animals: Livestock Management

______________________ WORLD TECHNOLOGIES ______________________



WT

A
pp

en
di

x
B

Ta
bl

e
A

2.
St

ep
w

is
e

re
gr

es
si

on
of

21
at

ti
tu

de
,c

on
su

m
pt

io
n

an
d

de
m

og
ra

ph
ic

pr
ed

ic
to

rs
on
√

K
sc

or
e

va
lu

es
fo

r
37

8
re

sp
on

de
nt

s.

St
ep

1
St

ep
2

St
ep

3
St

ep
4

St
ep

5
St

ep
6

St
ep

7
St

ep
8

St
ep

9
St

ep
10

St
ep

11
St

ep
12

St
ep

13

C
on

st
an

t
3.

35
6.

38
5.

45
6.

64
5.

59
5.

92
7.

48
5.

20
6.

10
4.

95
6.

00
5.

54
6.

52
Se

lf
-r

at
ed

un
de

rs
ta

nd
in

g
of

ch
ic

ke
n

pr
od

uc
ti

on
sy

st
em

s
1.

61
1.

74
1.

65
1.

60
1.

52
1.

50
1.

23
1.

20
1.

19
1.

27
1.

24
1.

23
1.

17

t-
V

al
ue

8.
40

9.
18

8.
96

8.
80

8.
42

8.
61

6.
34

6.
25

6.
26

6.
68

6.
57

6.
55

6.
18

p-
V

al
ue

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0

H
ig

he
st

le
ve

lo
fe

du
ca

ti
on

−
0.

65
−

0.
75

−
0.

76
−

0.
80

−
0.

65
−

0.
56

−
0.

48
−

0.
49

−
04

9
−

0.
49

−
0.

45
−

0.
46

t-
V

al
ue

−
4.

43
−

5.
20

−
5.

40
−

5.
74

−
4.

68
−

3.
99

−
3.

43
−

3.
47

−
3.

57
−

3.
58

−
3.

21
−

3.
30

p-
V

al
ue

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

1
0.

00
1

0.
00

0
0.

00
0

0.
00

1
0.

00
1

K
ill

in
g

ch
ic

ke
ns

th
at

ar
e

co
ns

ci
ou

s
fo

r
re

lig
io

us
re

as
on

s
in

A
us

tr
al

ia
n

ab
at

to
ir

s
0.

64
0.

95
0.

98
0.

87
0.

88
0.

78
0.

82
0.

81
0.

83
0.

82
0.

81

t-
V

al
ue

5.
04

6.
43

6.
69

6.
06

6.
22

5.
38

5.
69

5.
69

5.
82

5.
80

5.
77

p-
V

al
ue

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0

1%
of

bi
rd

s
do

no
tg

et
ad

eq
ua

te
ly

st
un

ne
d

in
ab

at
to

ir
pr

ac
ti

ce
s

−
0.

70
−

0.
80

−
0.

70
−

0.
77

−
0.

76
−

0.
71

−
0.

81
−

0.
90

−
0.

91
−

0.
81

t-
V

al
ue

−
3.

91
−

4.
46

−
4.

01
−

4.
42

−
4.

41
−

4.
13

−
4.

72
−

5.
11

−
5.

21
−

4.
42

p-
V

al
ue

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

A
ge

0.
44

0.
87

0.
90

0.
92

0.
90

0.
92

0.
90

0.
88

0.
91

t-
V

al
ue

3.
46

5.
81

6.
07

6.
24

6.
13

6.
33

6.
23

6.
08

6.
26

p-
V

al
ue

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0

M
ar

it
al

st
at

us
−

0.
80

−
0.

83
−

0.
83

−
0.

87
−

0.
89

−
0.

94
−

0.
97

−
0.

98
t-

V
al

ue
−

5.
00

−
5.

22
−

5.
32

−
5.

59
−

5.
77

−
6.

04
−

6.
22

−
6.

32
p-

V
al

ue
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0

Se
lf

-r
at

ed
kn

ow
le

dg
e

of
ch

ic
ke

n
w

el
fa

re
is

en
ou

gh
to

fo
rm

op
in

io
n

ab
ou

tb
uy

in
g

ch
ic

ke
n

pr
od

uc
ts

−
0.

54
−

0.
62

−
0.

61
−

0.
59

−
0.

54
−

0.
52

−
0.

50

t-
V

al
ue

−
3.

17
−

3.
62

−
3.

59
−

3.
52

−
3.

21
−

3.
09

−
2.

96
p-

V
al

ue
0.

00
2

0.
00

0
0.

00
0

0.
00

0
0.

00
1

0.
00

2
0.

00
3

N
um

be
r

of
ti

m
es

pe
r

w
ee

k
yo

u
ea

tc
hi

ck
en

0.
64

0.
60

0.
63

0.
65

0.
63

0.
62

t-
V

al
ue

2.
88

2.
70

2.
88

2.
98

2.
90

2.
83

p-
V

al
ue

0.
00

4
0.

00
7

0.
00

4
0.

00
3

0.
00

4
0.

00
5

167Public Understanding and Attitudes towards Meat Chicken Production and Relations...

______________________ WORLD TECHNOLOGIES ______________________



WTTa
bl

e
A

2.
C

on
t.

St
ep

1
St

ep
2

St
ep

3
St

ep
4

St
ep

5
St

ep
6

St
ep

7
St

ep
8

St
ep

9
St

ep
10

St
ep

11
St

ep
12

St
ep

13

Ty
pe

of
ch

ic
ke

n
m

ea
tc

on
su

m
er

s
bu

y
−

0.
45

−
0.

56
−

0.
52

−
.5

5
−

0.
59

t-
V

al
ue

−
2.

66
−

3.
27

−
3.

05
−

3.
23

−
3.

45
p-

V
al

ue
0.

00
8

0.
00

1
0.

00
2

0.
00

1
0.

00
1

W
ou

ld
yo

u
pu

rc
ha

se
a

pr
od

uc
tw

it
h

ac
cr

ed
it

ed
la

be
lli

ng
?

1.
04

1.
01

1.
00

0.
89

t-
V

al
ue

3.
13

3.
04

3.
02

2.
64

p-
V

al
ue

0.
00

2
0.

00
3

0.
00

3
0.

00
9

C
hi

ck
en

w
el

fa
re

at
th

e
ab

at
to

ir
−

0.
22

−
0.

22
−

0.
22

t-
V

al
ue

−
2.

22
−

2.
13

−
2.

14
p-

V
al

ue
0.

02
7

0.
03

4
0.

03
3

Pl
ac

e
of

re
si

de
nc

e
0.

43
0.

48
t-

V
al

ue
1.

81
1.

98
p-

V
al

ue
0.

07
1

0.
04

8

A
us

tr
al

ia
n

m
ea

tc
hi

ck
en

s
no

tp
ro

te
ct

ed
by

go
ve

rn
m

en
tw

el
fa

re
st

an
da

rd
s

−
0.

32

t-
V

al
ue

−
1.

92
p-

V
al

ue
0.

05
6

S
3.

36
3.

28
3.

18
3.

12
3.

07
2.

98
2.

94
2.

91
2.

89
2.

86
2.

84
2.

83
2.

82
R

-S
q

15
.8

1
19

.9
9

25
.0

8
28

.0
3

30
.2

7
34

.6
7

36
.4

0
37

.8
0

38
.9

7
40

.5
6

41
.3

4
41

.8
7

42
.4

5

168 Raising Farm Animals: Livestock Management

______________________ WORLD TECHNOLOGIES ______________________



WT

Appendix C

Significant differences (p < 0.05) in knowledge according to demographics that are not presented
in the paper. Mean values are shown for the referent group and the comparative group, as well as
Odds Ratio and p value for the differences.

Table A3. Significant differences between males and females.

Males Females Coefficient Odds Ratio p Value

Space for each bird in barn, (1, 0.25 m2–4, 5 m2) 1.61 1.88 −0.71 0.49 0.006
Chickens are usually fed food of vegetable origin
(1 T, 2 DK, 3 F) 1.82 2.04 −0.80 0.45 0.001

The usual feed for meat chickens in barns, those answering:

Cut grass 0.52 0.25 −1.89 0.15 0.001
Hay 0.52 0.10 −2.54 0.08 0.001
Pelleted Cereal food 3.8 2.0 −0.78 0.46 0.02

T = true, DK = Do Not Know, F = False.

Table A4. Significant differences according to marital status, between Single, no children (referent
group, 1) and the comparative groups, single with children (group 2), married/de facto, no children
(group 3), married/de facto with children (group 4) and widowed (group 5).

Single, no Children (Referent) Comparative Group Coefficient Odds Ratio p Value

Knowledge

Space for each barn bird
(1, 0.25 m2–4, 5 m2) 1:1.79 4:1.57 0.72 2.00 0.049

Feather sexing of chicken (1 T, 2 DK, 3 F) 1:2.03 2:2.45 −1.95 0.14 0.001

Chicken food is of vegetable origin
(1 T, 2 DK, 3 F) 1:1.86 2:1.15

5:2.1
3.55
−2.69

34.82
0.02

0.001
0.003

Chicken travelling distance to abattoir
1 < 5 km–5500 km + 1:2.62

2:2.16
3:1.94
4:2.20

1.59
1.02

4.87
2.77

0.004
0.03

Stunned meat chicken (1 yes, 2 DK, 3 no) 1:2.27 5:2.70 1.10
−2.33

3.01
0.10

0.002
0.012

Table A5. Significant differences according to religion, between the Referent group: Christian, Group 1,
compared with comparative groups, Jewish (Group 2), Hindu (Group 3), Buddhist (Group 4), Muslim
(Group 5), Atheist (Group 6) and others (Group 7).

Christian (Referent) Comparative Group Coefficient Odds Ratio p Value

Knowledge

Understanding chicken
production systems 1:1.13 6:1.00 −0.72 0.49 0.037

Space for each barn bird (1,
0.25 m2–4, 5 m2) 1:1.69 5:1.47 1.17 0.03 0.03

Housing the same for egg
& meat production 1:2.18 2:1.47

5:1.82
1.86
1.13

6.44
3.08

0.02
0.02

Chicken travelling
distance to abattoir 1:0.72 5:0.54 1.22 0.30 0.01

Meat chickens stunned 1:0.21 5:0.50 1.19 3.3 0.01
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Statistical Evaluations of Variations in Dairy Cows’
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Simple Summary: There are many reports of abnormal changes occurring in various natural systems
prior to earthquakes. Unusual animal behavior is one of these abnormalities; however, there are few
objective indicators and to date, reliability has remained uncertain. We found that milk yields of
dairy cows decreased prior to an earthquake in our previous case study. In this study, we examined
the reliability of decreases in milk yields as a precursor for earthquakes using long-term observation
data. In the results, milk yields decreased approximately three weeks before earthquakes. We have
come to the conclusion that dairy cow milk yields have applicability as an objectively observable
unusual animal behavior prior to earthquakes, and dairy cows respond to some physical or chemical
precursors of earthquakes.

Abstract: Previous studies have provided quantitative data regarding unusual animal behavior
prior to earthquakes; however, few studies include long-term, observational data. Our previous
study revealed that the milk yields of dairy cows decreased prior to an extremely large earthquake.
To clarify whether the milk yields decrease prior to earthquakes, we examined the relationship
between earthquakes of various magnitudes and daily milk yields. The observation period was one
year. In the results, cross-correlation analyses revealed a significant negative correlation between
earthquake occurrence and milk yields approximately three weeks beforehand. Approximately
a week and a half beforehand, a positive correlation was revealed, and the correlation gradually
receded to zero as the day of the earthquake approached. Future studies that use data from a
longer observation period are needed because this study only considered ten earthquakes and
therefore does not have strong statistical power. Additionally, we compared the milk yields with the
subionospheric very low frequency/low frequency (VLF/LF) propagation data indicating ionospheric
perturbations. The results showed that anomalies of VLF/LF propagation data emerged prior to all of
the earthquakes following decreases in milk yields; the milk yields decreased earlier than propagation
anomalies. We mention how ultralow frequency magnetic fields are a stimulus that could reduce
milk yields. This study suggests that dairy cow milk yields decrease prior to earthquakes, and that
they might respond to stimuli emerging earlier than ionospheric perturbations.

Keywords: dairy cows; earthquake precursors; unusual animal behavior; milk yields; subionospheric
very low frequency/low frequency (VLF/LF) propagation
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1. Introduction

There have been numerous studies on precursors of earthquakes [1–11]. These studies have
mainly focused on pre-seismic unusual physical and/or chemical variations near the epicenters, such
as electromagnetic emissions, ionospheric perturbations, radiation belt electron precipitation and
radon gasses, that emerge prior to earthquakes [1–11]. In particular, it has recently been reported
that some precursors such as electromagnetic and radon anomalies showed statistical correlations
with earthquakes [12–16]. Additionally, there have been many reports of unusual animal behavior
(UAB) prior to earthquakes. UABs accounted for approximately half of all reports of macroscopic
anomalies identified in posteriori surveys, which also included abnormal sounds, earthquake lights,
earthquake clouds, ground deformation, and abnormalities in the ground water [17–19]. However,
most reports on UAB are based on qualitative rather than quantitative observations. As an example of
quantitative UAB, changes in the locomotive activities of mice before large earthquakes were reported
by Yokoi et al. [20] and Li et al. [21]. Grant et al. [22] recently revealed, by the use of motion-triggered
cameras, that wild animal activity in various species declined prior to the Contamana earthquake,
with a magnitude (M) of 7.0. However, these reports were case studies for single large earthquakes.
Few studies have found statistical correlations between earthquakes and UAB using longitudinal
quantitative observations.

UAB prior to earthquakes includes stress or emotional responses to physical or chemical
anomalies, although the mechanism by which these anomalies are sensed remains unknown. We
hypothesize that the milk yields of dairy cows, while not a behavior, might be useful as an earthquake
precursor because milk yields are decreased by various stressors [23–25]. Specifically, Regalma et al. [25]
reported that cows exhibited responses including decreases in milk yields in response to small stray
voltage in the ground, and Rushen et al. [23,24] reported decreases following handling by unfamiliar
people, moves to novel places and social isolation. In addition, milk yields are measured every day
by farmers as a normal part of their work. There are also reports that cows exhibited UABs prior to
earthquakes [26,27]. Prior evidence in support of this hypothesis comes from a study that reported
milk yields from cows located 340 km from the epicenter decreased from three to six days before the
2011 earthquake off the Pacific coast of Tohoku in Japan (Tohoku earthquake; Mw 9.0) [28]. However,
this was a case study of one extremely large earthquake. To assess whether milk yields decrease
prior to earthquakes, a time-series analysis of the correlation between milk yields and earthquakes
with various magnitudes (Ms) using long term data is necessary. To confirm the value of a certain
phenomenon as an earthquake precursor, it is not only necessary to evaluate by the time-series analysis
but also to estimate the performance level using retrospective earthquake prediction. Mathematical
methodologies and parameters to evaluate the performance of predictors have been described in
previous studies [29,30].

An electromagnetic anomaly in the ionosphere prior to earthquakes is one well-known precursor.
Very low frequency/low frequency (VLF/LF) subionospheric propagation data have recently been
used to monitor lower ionospheric perturbations associated with earthquakes. Statistical correlations
with earthquakes have been confirmed in previous studies [13,14], and there are some theoretical
mechanisms regarding this anomaly [31,32]. Interestingly, on the same day the milk yields
decreased [28], anomalies in the VLF/LF propagation signal emerged [33] in studies on the Tohoku
earthquake. A comparison of the milk yield anomalies and other well-known precursors could help
elucidate mechanisms associated with UAB prior to earthquakes.

The aims of this study are to elucidate whether the milk yields of dairy cows decreased before
various earthquakes and to confirm whether precursory decreases in milk yields are an explainable
phenomenon from a scientific point of view by comparison with VLF/LF propagation data. To achieve
our aims, we estimated the relationships between milk yields and earthquakes by time-series analyses
and preliminarily estimated the performance level using milk yields, with some definitions of
anomalies, and earthquakes with varying thresholds regarding distance from epicenters and M.
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2. Materials and Methods

2.1. Milk Yields

With the aid of a farm in Ibaraki prefecture of Japan, we analyzed the daily milk yields of
48 Holstein cows from 1 January 2014 to 31 December 2014. The location of the farm is shown in
Figures 1 and 2. The milking process was as follows; the cows were brought into the milking parlor and
then milked by machines. They were individually identified by tags, and milk yields were assessed
using electronic milk meters. The milking frequency was twice a day. The data measured were
transferred to computers, and we used the total milk yield per cow per day. Variability in milk yield
due to some physiological and environmental effects were corrected for before statistical analyses,
based on our previous work [28]. Milk yields from dairy cows increase for approximately four to eight
weeks postpartum and gradually decrease thereafter, with lactation being complete by approximately
forty weeks. First, we removed the effect of the number of days after calving using Wood’s lactation
curve model [34]. Individual milk yields during one lactation period were estimated by the use of
Wood’s model, as follows:

yt = a× nb
t × e−c×nt , (1)

where yt is the expected milk yield in time t, nt is the number of days after calving, e is natural
logarithm, and a, b and c are parameters. These parameters were estimated using a general linear
model (glm function in R; version 3.3.0, The R Foundation for Statistical Computing, Vienna, Austria)
after a logarithmic transformation [35,36]. Table 1 shows estimated parameters for individual lactation
curves. Then, residual values I of milk yields (dM-I) were calculated by subtracting these predicted
values from the actual measurement values of the current day:

dM-It = Mt − pM-It, (2)

where Mt is the milk yield for a current day and pM-It is the predicted value for the current day
estimated by Wood’s model.
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Figure 1. The radius (km) calculated according to the Dobrovolsky radius condition with magnitudes
(Ms) = 5.0, 5.5 and 6.0. The red circles represent the maximum range for earthquakes of each M. The
solid green circle represents the location of the farm used to observe milk yields.
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Figure 2. The location of the farm used to observe milk yields, eight observatories and the Japanese low
frequency transmitting station (JJY) for very low frequency/low frequency (VLF/LF) propagation data.
Red lines represent the propagation path from JJY to the eight observatories. NSB = Nakashibetsu;
AKT = Akita; IMZ = Imizu; KTU = Katsuura; KMK = Kamakura; TYH = Toyohashi ANA = Anan;
STU = Suttu.

Table 1. Estimated parameters in Equation (1) for individual lactation curves (Mean ± Standard deviation).

a b c

27.1 ± 15.9 0.183 ± 0.520 0.00644 ± 0.01981

Factors affecting milk yields in dairy cows include ambient temperature and humidity as well as
the number of days after calving. The temperature–humidity index (THI) is often used as an index of
heat stress for cows. West et al. [37] reported that milk yields begin to decrease when the THI exceeds
72. These effects from environmental conditions stem from decreases in food consumption due to
heat stress. Therefore, increased temperature might affect milk yields after several days rather than
on the current day. West et al. reported that THI during hot periods had the greatest impact on milk
yields two days later [37]. This effect on heat stress should be removed to elucidate the relevance
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to earthquakes. Second, we calculated the daily THI values during the observation period using
mean temperature and mean relative humidity from Japan Meteorological Agency’s meteorological
observatory closest to the farm. The formula to calculate the THI is

THIt = (1.8 Tt + 32) − (5.5 + 0.055 Ht) × (1.8 Tt − 26), (3)

where T is the dry bulb temperature in ◦C and H is the relative humidity in % [38]. The critical point
in THI at which milk yields start to decrease and the linear relationship between THI (above the
critical point) and milk yields were estimated using a two-phased regression model [39]. The model
formula is:

yt = a + bxt−2, (x ≥ x0)
yt = c, (x < x0)

(4)

where yt is the mean dM-I at time t, xt−2 is the THI at the relevant lag, x0 is the critical point in THI,
and a, b and c are parameters. The estimated model was used to calculate the expected daily milk
yields from the THI values. Table 2 shows estimated parameters and the critical point. The residual
values of the milk yields (dM-II) were calculated by subtracting these predicted values from dM-I:

dM-IIt = dM-It − pM-IIt, (5)

where dM-It is the milk yield after removing the effect of calving time and pM-IIt is the predicted
value based on the THI values. The dM-II data might have trend variation, which is inappropriate for
time-series analyses. Therefore, final variations in milk yields were calculated by the partly-changed
equation described by Maekawa et al. [14] and Hayakawa et al. [33]. That is, we calculated residual
values in the milk yields as:

dM-IIIt = dM-IIt − <dM-IIt>, (6)

where dM-IIt is the milk yield after removal of two effects at time t and <dM-IIt> is the 7-day backward
moving average at the same time t. These final variations (dM-III) were used in analyses regarding the
relevance of the data to earthquakes.

Table 2. Estimated parameters in Equation (4) and the critical point in the temperature–humidity
index (x0).

a b c x0

−0.24 17.86 0.27 74.60

2.2. Cross-Correlation Analyses

To examine statistical correlations between changes in milk yields and earthquakes,
a cross-correlation analysis was applied. The information on occurrence date, location, M, and depth
of earthquakes were obtained from the Japan Meteorological Agency. To examine the relationships
between milk yields and earthquakes, it was necessary to select thresholds regarding the distance from
the epicenter. We used earthquakes that satisfied the Dobrovolsky radius condition (DRC). According
to the DRC, the effective precursory manifestation zone depends on the M of earthquakes and can be
calculated as:

r (km) = 100.43M, (7)

where r is the radius from the epicenter and M is the magnitude [40]. Figure 1 shows the Dobrovolsky
radius for some Ms.

The presence or absence of the occurrence of earthquakes on a given day was treated as a
binary outcome (0/1). It was necessary to count multiple earthquakes on a given day as a single
occurrence, because the milk yield data were collected only once per day. In a previous study,
Maekawa et al. [14] used effective magnitude (Meff), which was calculated by integrating the released
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energy of earthquakes that occurred within one day and converting it back into M. The released energy
was calculated using the Richter scale [41], as follows:

E = 10(4.8+1.5M), (8)

where E is the released energy and M is the magnitude.
We also calculated this Meff from earthquakes with M > 2.0 as the active level of earthquakes.

Then, we used dates with Meff > 5.0, 5.5 and 6.0 in the analyses. The analyses were performed using
the ccf function in R (version 3.3.0). The 95% confidence intervals were set to 1.96/

√
(n − |k|).

2.3. Performance Evaluations of Binary Earthquake Forecasts

We also used a binary earthquake forecasting approach to evaluate the reliability of decreases
in milk yields as a precursor for earthquakes. We obtained cross-tabulation tables consisting of the
presence or absence of earthquakes and alarm or no alarm days from anomalies in milk yields (Table 3).
To make these tables, it was necessary to determine the critical point that defines milk yields as being
anomalous. In previous studies, values farther from the mean than twice the standard deviation (σ)
were defined as anomalies [42]. We defined milk yields more than 1.5σ below the mean as anomalies
to examine the relationship between relatively small decreases in milk yields and earthquakes. If milk
yields were at abnormally low levels for more than two consecutive days, the dates were summarized
as one anomalous occurrence because decreased milk yields were followed for a few days in a previous
study [28]. To evaluate the continuity of anomalies in milk yields, we set two criteria regarding the
definition of anomalies. In one criterion, we defined an anomaly as a decrease of more than 1.5σ for one
day; in the other criterion, an episode was defined as an anomaly when the decreases continued over
two days. ‘Alarm days’ were defined by the lag with the lowest cross-correlation coefficient. Assuming
the temporal relationship between the presence of precursors and the occurrence of earthquakes can
vary by a few days, the ‘alarm period’ included a margin of ± 4 days. To make the cross-tabulation
tables, it was also necessary to determine the thresholds for M and the distance from the epicenters of
earthquakes. We set three criteria on M, (i.e., >5.0, 5.5 or 6.0) because whether earthquakes with lower
values of M led to decreases in milk yields was unclear. In addition, to confirm the appropriateness of
the DRC as the sensitive area for milk yields, we considered two criteria regarding the distance from
epicenters for targeted earthquakes. In one criterion, we defined an earthquake as relevant when it
occurred within the DRC; in the other criterion, we defined an earthquake as relevant when it occurred
within the DRC + 250 km. Finally, we made twelve cross-tabulation tables based on the varying criteria
for the duration of anomalous milk yields and the targeted earthquakes. The details for each criterion
are shown in Table 4.

Table 3. The format of cross-tabulation tables consisting of the presence or absence of earthquakes and
anomalies in milk yields; a represents the number of earthquakes occurring in alarm days, b represents
the number of earthquakes occurring in no alarm days; c represents the number of alarm days without
targeted earthquakes; d represents the number of no alarm days without targeted earthquakes.

Earthquake
Alarm

Total
Yes No

Yes a b a + b
No c d c + d

Total a + c b + d a + b + c + d
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Table 4. The definitions in anomalies of milk yields and targeted earthquakes based on each criterion;
M = magnitude; DRC = Dobrovolsky radius condition; σ = standard deviation.

Anomalies in Milk Yields Targeted Earthquakes

σ < Duration (Days) ≥ M > Distance from Epicenters <

Criterion 1 −1.5 1 5.0 DRC
Criterion 2 −1.5 1 5.5 DRC
Criterion 3 −1.5 1 6.0 DRC
Criterion 4 −1.5 2 5.0 DRC
Criterion 5 −1.5 2 5.5 DRC
Criterion 6 −1.5 2 6.0 DRC
Criterion 7 −1.5 1 5.0 DRC + 250 km
Criterion 8 −1.5 1 5.5 DRC + 250 km
Criterion 9 −1.5 1 6.0 DRC + 250 km

Criterion 10 −1.5 2 5.0 DRC + 250 km
Criterion 11 −1.5 2 5.5 DRC + 250 km
Criterion 12 −1.5 2 6.0 DRC + 250 km

These tables were used to calculate three scores indicating their performance level for binary
earthquake forecasting.

Following Holliday et al. [30], we used hit rate (H), defined as

H = a/(a + b). (9)

Probability gain (PG), the ratio of the probability of an earthquake occurring in an alarm period
divided by the probability of an earthquake occurring on any given day, is also an important
parameter [29]. The formula for PG is:

PG = [a/(a + c)]/[(a + b)/(a + b + c + d)], (10)

Additionally, we calculated the successful rate of earthquake prediction (SEP) using the
following equation:

SEP = a/(a + c), (11)

2.4. Comparison with Anomalies of VLF/LF Propagation Data

We collected subionospheric VLF/LF propagation data with the aid of the Earthquake Analysis
Laboratory in Japan. This network for VLF/LF propagation has been in place since 2001 and revealed
that anomalous propagations emerge prior to earthquakes [13,43]. In this study, we used eight
observatories to confirm there were physical anomalies before relevant earthquakes: (1) Nakashibetsu
(NSB); (2) Suttu (STU); (3) Akita (AKT); (4) Imizu (IMZ); (5) Katsuura (KTU); (6) Kamakura (KMK);
(7) Toyohashi (TYH); and (8) Anan (ANA). We used the received signal from each observatory in
the Japanese low frequency transmitting station (JJY; in Fukushima, 40 kHz). The locations of each
observatory are shown in Figure 2, which also illustrates the propagation path from JJY to each
observatory. To detect anomalies in VLF/LF propagation data, we analyzed the obtained propagation
data in accordance with previous studies [44]. That is, we used daily average amplitude at nighttime
and calculated residual values as dA(t) = A(t) − <A(t)>, where A(t) is the amplitude at time t on
the current day, and <A(t)> is the running average at the same time t over ±15 days (i.e., 15 days
before and after the relevant day). In parallel with milk yields, we defined the anomalies in VLF/LF
propagation data by the occurrence of values that were decreased by more than 1.5σ.
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3. Results

3.1. Cross-Correlation Analyses

The number of lactating cows per day ranged from 18 to 36 (mean ± Standard deviation = 25.3 ± 4.2).
The data on milk yields used in the analyses (mean ± S.D. = 0.016 ± 0.812) followed a normal
distribution (one-sample Kolmogorov–Smirnov test, p = 0.47, ks.test function in R version 3.3.0) and
exhibited stationarity (Phillips-Perron Unit Root Test, p < 0.01, p.p test function of tseries package in
R version 3.3.0). Figure 3 shows the distribution of the milk yields. Figure 4 shows the mean variations
of milk yields in the total observation period (361 days). Meff exceeded 5.0 on ten days, 5.5 on seven
days and 6.0 on four days. The detail of earthquakes which occurred during the days exceeding Meff
5.0 is shown in Figure 5. Figure 6 shows the results of cross-correlation analyses between milk yields
and each earthquake activity level. Significant negative coefficients were revealed approximately
three weeks before the days exceeding each earthquake activity level, and the significances became
clear for Meff > 5.5. Following this period, we found positive correlation coefficients; the coefficients
11 days before Meff 5.5 and 10 days before Meff 6.0 were statistically significantly positive. The
positive coefficients continued until the days on which earthquakes occurred, although no other days’
coefficients were significant.
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Figure 5. The detail of earthquakes which occurred during the days exceeding effective magnitude
(Meff) 5.0. The red stars represent the locations of earthquakes. The green circle represents the location
of the farm used to observe milk yields. The upper table shows the detail of earthquakes. The alphabets
in the map correspond with those in the table. Lat = Latitude; Lon = Longitude; D = Distance from
epicenters; DRC = Dobrovolsky radius condition.
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3.2. Binary Earthquake Forecasts

On 16 June 2014, two earthquakes of similar M occurred in nearby regions (see Figure 5).
We treated these earthquakes as one event with M greater than 5.5 that satisfied the DRC to prevent
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over- or under-estimation. On 31 days, milk yields decreased below the mean by more than
1.5σ. In 17 instances, the decrease persisted for more than two consecutive days. Table 5 shows
cross-tabulation tables using the twelve aforementioned criteria. The scores of H, PG and SEP from the
cross-tabulation tables are shown in Figure 7. Criteria 2 and 5 had highest H (85.7%). With respect
to PG, criterion 5 had the highest score (6.8). The SEP for criteria 5 was 14.0%, which was not the
highest value.

Table 5. The cross-tabulation tables based on twelve criteria.

Criterion 1 Criterion 7

Earthquake Alarm
Total Earthquake Alarm

Total
Yes No Yes No

Yes 7 3 10 Yes 11 21 32
No 103 231 334 No 66 246 312

Total 110 234 344 Total 77 267 344

Criterion 2 Criterion 8

Earthquake Alarm
Total Earthquake Alarm

Total
Yes No Yes No

Yes 6 1 7 Yes 7 8 15
No 109 228 337 No 90 239 329

Total 115 229 344 Total 97 247 344

Criterion 3 Criterion 9

Earthquake Alarm
Total Earthquake Alarm

Total
Yes No Yes No

Yes 3 1 4 Yes 4 2 6
No 124 216 340 No 116 222 338

Total 127 217 344 Total 120 224 344

Criterion 4 Criterion 10

Earthquake Alarm
Total Earthquake Alarm

Total
Yes No Yes No

Yes 6 4 10 Yes 7 25 32
No 35 299 334 No 30 282 312

Total 41 303 344 Total 37 307 344

Criterion 5 Criterion 11

Earthquake Alarm
Total Earthquake Alarm

Total
Yes No Yes No

Yes 6 1 7 Yes 6 9 15
No 37 300 337 No 33 296 329

Total 43 301 344 Total 39 305 344

Criterion 6 Criterion 12

Earthquake Alarm
Total Earthquake Alarm

Total
Yes No Yes No

Yes 3 1 4 Yes 3 3 6
No 52 288 340 No 52 286 338

Total 55 289 344 Total 55 289 344
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Figure 7. The scores used to estimate the cross-tabulation tables using the twelve criteria. (a) shows hit
rate (H, %); (b) shows probability gain (PG) and (c) shows the successful rate of earthquake prediction
(SEP, %). The lower table shows the details of the criteria.

3.3. Comparison with Anomalies in VLF/LF Propagation Data

Based on the results of the binary earthquake forecasts, we compared milk yields with VLF/LF
propagation data prior to earthquakes with M > 5.5 that satisfied the DRC and had high scores in
both H and PG. Milk yields were defined as anomalous when values more than 1.5σ below the mean
continued for more than two days. Table 6 shows the correspondence between the anomalies in milk
yields, targeted earthquakes, and anomalies in VLF/LF propagation data. The anomalies in VLF/LF
propagation data were presented in this table only if targeted earthquakes followed, because the focus
of this study is milk yield in dairy cows. The results suggest that the anomalies in VLF/LF propagation
data emerged prior to all of the earthquakes that accompanied anomalies in milk yields. However, in
all cases, the lag times between anomalies in milk yields and earthquake occurrence were longer than
those associated with anomalies in VLF/LF propagation. The lag times for milk yields and VLF/LF
propagation were 17.7 and 10.5 days on average, respectively.

183Statistical Evaluations of Variations in Dairy Cows’ Milk Yields as a Precursor of Earthquakes

______________________ WORLD TECHNOLOGIES ______________________



WT

Ta
bl

e
6.

Th
e

co
rr

es
po

nd
en

ce
ta

bl
e

of
th

e
an

om
al

ou
s

m
ilk

yi
el

ds
,t

he
ob

se
rv

ed
ta

rg
et

ed
ea

rt
hq

ua
ke

s
an

d
V

LF
da

ta
.L

at
=

La
tit

ud
e,

Lo
n

=
Lo

ng
itu

de
,D

=
D

is
ta

nc
e

fr
om

ep
ic

en
te

rs
,D

R
C

=
D

ob
ro

vo
ls

ky
ra

di
us

co
nd

it
io

n.

A
no

m
al

ie
s

of
M

il
k

Yi
el

ds
Ea

rt
hq

ua
ke

D
at

a
V

LF
D

at
a

St
ar

t
En

d
D

ur
at

io
n

(D
ay

s)
Le

ad
Ti

m
e

(D
ay

s)
σ

(m
in

)
D

at
e

(d
d/

m
m

/y
yy

y)
La

t
Lo

n
D

(k
m

)
D

R
C

(k
m

)
D

ep
th

(k
m

)
M

A
no

m
al

ie
s

(Y
es

or
N

o)
Le

ad
Ti

m
e

(D
ay

s)
Pa

th
(A

no
m

al
ou

s
D

ay
)

11
/4

/2
01

4
12

/4
/2

01
4

2
-

−
3.

57
-

-
-

-
-

-
-

-
-

-
16

/0
4/

20
14

17
/0

4/
20

14
2

18
–1

9
−

3.
30

5/
5/

20
14

34
.9

5
13

9.
48

13
2

38
0

15
6

6.
0

Ye
s

13
JJ

Y-
K

TU
(2

2/
04

/2
01

4)

31
/0

5/
20

14
2/

6/
20

14
3

14
–1

6
−

2.
13

16
/0

6/
20

14
36

.6
2

14
1.

80
16

5
28

2
37

5.
7

Ye
s

10
JJ

Y-
K

TU
(0

6/
06

/2
01

4)
16

/0
6/

20
14

37
.0

7
14

1.
16

14
9

31
2

52
5.

8
Ye

s
10

JJ
Y-

N
SB

(0
6/

06
/2

01
4)

23
/0

6/
20

14
27

/0
6/

20
14

5
15

–1
9

−
4.

78
12

/7
/2

01
4

37
.0

5
14

2.
32

22
8

10
23

33
7.

0
Ye

s
11

JJ
Y-

IM
Z

(0
1/

07
/2

01
4)

29
/0

7/
20

14
31

/0
7/

20
14

3
-

−
2.

31
-

-
-

-
-

-
-

-
-

-
24

/0
8/

20
14

26
/0

8/
20

14
3

21
–2

3
−

1.
90

16
/0

9/
20

14
36

.0
9

13
9.

86
24

25
6

47
5.

6
Ye

s
11

JJ
Y-

TY
H

(0
5/

09
/2

01
4)

4/
11

/2
01

4
5/

11
/2

01
4

2
17

–1
8

−
2.

93
22

/1
1/

20
14

36
.6

9
13

7.
89

21
3

76
0

5
6.

7
Ye

s
10

JJ
Y-

IM
Z

(1
2/

11
/2

01
4)

-
-

-
-

-
20

/1
2/

20
14

37
.4

3
14

1.
61

20
5

38
0

44
6.

0
Ye

s
11

JJ
Y-

ST
U

(0
9/

12
/2

01
4)

8/
12

/2
01

4
9/

12
/2

01
4

2
16

–1
7

−
1.

74
25

/1
2/

20
14

37
.2

3
14

1.
65

19
1

25
6

36
5.

6
Ye

s
8

JJ
Y-

N
SB

(1
7/

12
/2

01
4)

184 Raising Farm Animals: Livestock Management

______________________ WORLD TECHNOLOGIES ______________________



WT

4. Discussion

4.1. Cross-Correlation Analyses

These analyses showed that milk yields decreased approximately three weeks before earthquakes.
This result differed from the result reported regarding the leading time of decreases prior to the Tohoku
earthquake of three to six days [28]. In our observation period, there were no earthquakes occurring
near the hypocenter of the Tohoku earthquake; the earthquake nearest the epicenter of the Tohoku
earthquake was 150 km away. This difference could be due to physical or chemical differences such as
geostructural features in the epicentral zones. In addition to epicentral zones, two other differences
stand out between these two studies. The M of the Tohoku earthquake was 9.0 while the M of targeted
earthquakes in this study was a maximum of 7.0. The Tohoku earthquake also had many foreshocks
starting two days before the main shock. Therefore, there are limitations regarding the comparability
of the results in this study with those from the case study of the Tohoku earthquake. The significant
cross-correlation coefficients became larger as Meff became larger. This indicates that the probability
of decreasing milk yields increased, or the degree of decrease increased as the earthquake activity level
increased. Reports have also suggested that anomalies in LF propagation signals before earthquakes
increase with Meff or M [14,45]. However, several statistical studies suggest that anomalies in VLF/LF
propagation signal emerge about one week before earthquakes [33]. This study suggests that the
stimuli causing decreases in milk yields might occur before ionospheric anomalies. The increase in
the cross-correlation coefficients appeared approximately 11 days before earthquakes. We subtracted
the 7-day backward moving average from residuals in milk yields to remove trend variations in
Equation (6). Therefore, the increase of the coefficients around −11 days likely indicates that actual
milk yields did not increase but recovered. However, the positive coefficients lasted for approximately
two weeks (i.e., until the day of the earthquake’s occurrence), although they did not exceed the
significance threshold after day −10. The increased variability in milk yields seemed to gradually
decline as the day of the earthquake approached. In addition to the pronounced decreases in milk
yields, our study suggests there might also be an increase prior to earthquakes. Adverse effects
prior to earthquakes have also been found in a study on the correlation between mental health and
earthquakes [46].

4.2. Binary Earthquake Forecasts

Criterion 5 (i.e., in which anomalies included dates when milk yields were reduced by more
than 1.5σ for more than two consecutive days and earthquakes with M > 5.5 that satisfied the DRC
were included) had the highest H and PG scores. On the other hand, the highest SEP occurred in
criterion 10, in which anomalies were defined as the dates when milk yields were reduced by at least
1.5σ for more than two consecutive days and targeted earthquakes were those with M > 5.0 and that
satisfied the DRC + 250 km criterion. However, PG is obtained by dividing the SEP by the probability
of an earthquake occurring, and earthquakes included in criterion 5, which included only earthquakes
with M > 5.5 and those that satisfied the DRC, were stronger than those included in criterion 10
(i.e., M > 5.0 and DRC + 250 km). Therefore, it is likely that increasing the number of earthquakes by
lowering the threshold of M and expanding the threshold distance led to an increase in accidental
successful earthquake predictions. PG is approximately one when earthquakes and anomalies are
uncorrelated. In this study, the PG of criterion 5 was 6.8. This value suggests that decreases in milk
yields are related to subsequent earthquakes, in agreement with the result of the cross-correlation
analyses. The aim of this study is to examine the reliability of decreases in daily cows’ milk yields as a
precursor of earthquakes. Binary earthquake forecasts were used to evaluate the performance of this
putative precursor. To identify the optimal precursor, we shifted the thresholds of several parameters
regarding earthquakes and milk yields; however, the parameters considered were discrete and there
were wide gaps between them. Therefore, to accurately understand the relationship between decreases
in milk yields and subsequent earthquakes, it will be necessary to consider threshold values at smaller

185Statistical Evaluations of Variations in Dairy Cows’ Milk Yields as a Precursor of Earthquakes

______________________ WORLD TECHNOLOGIES ______________________



WT

intervals. The SEP of criterion 5 was 14.0%, which is not high. The alarm period defined in these
analyses was nine days per anomaly. If targeted earthquakes occurred during the alarm period, the
remainder of the nine days were no longer considered alarm days (i.e., they were included in “d” in
Table 3). Alarm days before the earthquakes were included in “c” in Table 3 (i.e., they were considered
as days on which there was an alarm but no earthquake). Therefore, the unsuccessful rate of 86.0%
consisted of not only alarm periods that were unrelated to earthquakes but also alarm days just prior
to earthquakes.

4.3. Comparison with Anomalies of VLF/LF Propagation Data

In our observation period, anomalies in VLF/LF propagation data from regions that satisfied
the DRC were observed prior to all earthquakes with M > 5.5. In previous studies, we found that
the lag time of between decreased milk yield and the Tohoku earthquake [28] was similar to those of
VLF/LF propagation anomalies [33]. However, in this study, the milk yields decreased approximately
one week before VLF/LF propagation anomalies in all earthquakes that followed decreases in milk
yields. These differences in the lag times were supported by the results of the cross-correlation analyses.
The results suggest that the stimuli that cause decreases in milk precede ionospheric perturbations.
Therefore, the similarity between the lag times of the different precursors before the Tohoku earthquake
might not indicate a direct causal relationship between milk yields and ionospheric perturbations but
rather that triggers of decreased milk yields and ionospheric perturbations can occur simultaneously.
Identifying stimuli that cause decreases in milk yield is important to help clarify the mechanism by
which earthquake precursors lead to UAB. Anomalies in ultralow frequency (ULF, <10Hz) magnetic
fields from the lithosphere are a candidate signal because the lag time between these anomalies
and earthquakes is similar to that of decreased milk yields. Many studies have examined ULF
radiation prior to earthquakes [7,8,47], and some studies reported the leading times were between a
few weeks and a month [4,48]. Some reports suggest that the ULF magnetic field affects behavior and
hormones [49–53]. The electromagnetic field with a frequency of 10 Hz is known to affect circadian
activity rhythms [52,53]. Mahdavi et al. [49,51] have reported that exposures to electromagnetic fields
with 5 Hz or 12 Hz elevated activity levels and adrenocorticotropic hormone concentrations in rats.
Additionally, there have been reports that cattle aligned their body axes along geomagnetic field
lines, which indicates they have the sense of magnetoreception [54–56]. To verify this hypothesis,
observations of daily cow milk yields and ULF radiation from the same period in the same region
need to be performed. There is an interesting report that discussed possible mechanisms for UAB prior
to earthquakes based on observational data [22]. This study shows that the amount of wildlife (i.e.,
mammals and birds) captured by motion-triggered cameras in a national park decreased prior to the
Contamana earthquake (M = 7.0) in the Peruvian Andes, and the lag time between these behavioral
changes and the earthquake was coincident with the VLF propagation anomalies. They have suggested
that air ionization due to positive hole carriers is a possible trigger for UAB and VLF propagation
anomalies. Our results seem to conflict with their report. However, the observed behaviors and
animal species differed between the two studies. We have shown the leading time of UAB differed
depending on species [28]. Thus, it should be noted that “milk yield in dairy cows” could decrease
due to ULF radiation.

Finally, we discuss the applicability of daily cow milk yields as an objectively observable UAB
prior to earthquakes. Milk yields in each individual have been measured every day by many institutes
in the animal husbandry industry to manage and improve productivity. As cows are reared in
various places, at least in Japan, it is possible to elucidate relationships between milk yields and M,
distance from epicenters or depth from hypocenters by more long term observations of milk yields
in many regions. In this study, we were only able to evaluate the relevance to earthquakes in a
limited region because we only had data on milk yields from one location. Further studies targeted at
earthquakes in various regions should be conducted to confirm whether the results of this study are
more generally applicable.
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5. Conclusions

Our key finding is that daily cow milk yields decreased approximately three weeks before
earthquakes. The probability that earthquakes with M > 5.5 that satisfy the Dobrovolsky radius
condition occurred was highest 14 to 21 days after decreases in milk yields of greater than 1.5σ
for more than two consecutive days (PG = 6.8; H = 85.7%). However, future studies that include
more earthquakes in various regions and more detailed analyses need to be performed to confirm
the reliability of these statistical estimates; this study only included a maximum of 32 earthquakes.
All earthquakes that followed decreases in milk yields also followed VLF/LF propagation anomalies,
one of the major precursory phenomena; however, the milk yields decreased approximately one week
earlier than anomalies in VLF/LF propagation.
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Simple Summary: Companies that produce or sell food products from farm animals can have a
major influence on the lives and welfare of these animals. The Business Benchmark on Farm Animal
Welfare (BBFAW) conducts an annual evaluation of the farm animal welfare-related disclosures of
some of the world’s largest food companies. The programme looks at companies’ published policies
and commitments and examines whether these might lead to actions that can improve animal welfare
on farms. It also assesses whether companies show leadership in this field. The BBFAW found that, in
2012 and 2013, around 70% of companies acknowledged animal welfare as a business issue, and that,
between 2012 and 2013, there was clear evidence of an increased level of disclosure on farm animal
welfare awareness in the companies that were assessed. However, only 34% (2012) and 44% (2013)
of companies had published comprehensive farm animal welfare policies, suggesting that many
companies have yet to report on farm animal welfare as a business issue or disclose their approach to
farm animal welfare to stakeholders and society.

Abstract: The views that food companies hold about their responsibilities for animal welfare can
strongly influence the lives and welfare of farm animals. If a company’s commitment is translated
into action, it can be a major driver of animal welfare. The Business Benchmark on Farm Animal
Welfare (BBFAW) is an annual evaluation of farm animal welfare-related practices, reporting and
performance of food companies. The framework evaluates how close, based on their disclosures,
companies are to best practice in three areas: Management Commitment, Governance & Performance
and Leadership & Innovation. The BBFAW analysed information published by 68 (2012) and 70 (2013)
of the world’s largest food companies. Around 70% of companies acknowledged animal welfare
as a business issue. Between 2012 and 2013, the mean BBFAW score increased significantly by 5%
(p < 0.001, Wilcoxon Signed-Rank test). However, only 34% (2012) and 44% (2013) of companies
published comprehensive animal welfare policies. This increase suggests that global food companies
are increasingly aware that farm animal welfare is of interest to their stakeholders, but also that many
companies have yet to acknowledge farm animal welfare as a business issue or to demonstrate their
approach to farm animal welfare to stakeholders and society.

Keywords: animal welfare; farm animals; global food companies; CSR; risk management
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1. Introduction

Nearly 70 billion animals are farmed globally each year for meat, milk and eggs; the share of
intensive landless systems (mainly pork and chicken) is about 45% of total meat output [1]. Animal
production has intensified for a variety of reasons, in particular increased demand for food and ongoing
pressure to reduce the costs of production for producers and food companies [2]. However, modern
commercial practices have also raised concerns about farm animal welfare [3]. The underlying causes
are a mix of the systems and processes used to manage farm animals (e.g., the type of housing)
and of the competence and diligence of the individuals charged with managing these animals.
The most important welfare issues are associated with housing conditions, genetic selection and
breeding, management methods (e.g., mutilations), transport and slaughter [4–17]. Issues with housing
includes the close confinement of pigs (sow stalls, farrowing crates, single penning, tethering, high
stocking densities), cattle (feedlots or concentrated animal feeding operations (CAFOs), tethering,
veal crates), poultry (conventional non-enriched cages, high stocking densities) [5–8] and finfish
(high stocking densities, solitary close confinement) [9]. Genetic selection and intensive breeding has
produced fast-growing farm animals but puts enormous strain on these animals’ skeletal structure and
physiology [7], and severe effects on health and welfare and high rates of mortality can be caused by
genetic engineering (cloning) techniques [10,11]. Management procedures associated with adverse
welfare (pain, distress) that are routinely used in farming systems are applied to pigs (castration,
teeth clipping, tail docking), poultry (toe clipping, beak trimming, desnooding, de-winging), cattle
(disbudding, dehorning, castration), sheep (mulesing, castration) and finfish (fin clipping) [9,12,13].
Transport and the associated handling during loading and unloading exposes farm animals to multiple
stressors (such as hunger, thirst, discomfort, pain, frustration, fear, distress, injury, disease and
death), which can negatively affect their welfare [9,14]. As the journey length increases, animals
become increasingly hungry, fatigued and dehydrated and the risk of morbidity and mortality
increases. Killing farmed animals in a humane way involves pre-slaughter stunning, rendering
the animal unconsciousness and insensible to pain, discomfort and stress, until death occurs; the
induction of unconsciousness should be non-aversive and should not cause anxiety, pain, distress
or suffering [15]. Finally, the over-use of antibiotics has been directly linked to the global increase
in antibiotic resistance [16]. This issue is also associated with animal production, as antibiotics are
used to improve growth and production (e.g., promote abnormal muscle growth or milk production),
often putting excessive strain on the animal’s physiological capabilities. Furthermore, antibiotics are
used to prevent infection before it occurs. The need to use antibiotics in this way is exacerbated by
the large numbers of animals living in close proximity in intensive farming environments, often in
non-hygienic conditions. This can act as a reservoir of resistance with many opportunities for the
transfer of drug-resistant bacteria, thereby accelerating spread of resistance [17].

The views that food companies hold about their responsibilities for animal welfare and their
management practices and processes have a critical influence on the lives and welfare of farm animals.
An individual company’s commitment can be a major driving force to influence the welfare of animals,
especially if the commitment expressed is translated into actual behaviour. This is not just a matter of
ethical concern. There are compelling business reasons (or ‘business case arguments’) why companies
should be concerned about farm animal welfare. These include regulation and legislation, pressure
from animal welfare organisations, and brand and market opportunities for companies with higher
farm animal welfare standards (see, for example, [2,18,19]). Consumer pressures are important too,
with animal welfare exerting an increasingly strong influence on food purchasing decisions [20] (for a
challenge to this view, see [21]). However, there is variation in the pace at which businesses involved
in animal production have acted to address welfare issues. For example, within the U.S. food industry,
retailers have been quicker to react than producers, in large part because of consumer pressure, which
has a direct (or potential) impact on their business [22].

Weaknesses in corporate practices and performance on ethical issues such as animal welfare
can be a threat to good business performance (e.g., through impacting on reputation, brand, costs);
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therefore, managing these issues effectively should be an integral part of companies’ risk and cost
management processes [18]. Similarly, the potential for these issues to affect costs, revenues, asset
values and brand can have knock-on effects on the cost of debt and of equity and so are a subject of
interest for investors [2,23,24]. When we look at the reported actions taken by companies—the subject
of this paper—we need to recognise that the actions taken will be critically influenced by the ethical
views that food companies hold about the welfare of animals and by the pressures (or lack of pressure)
on them to adopt high standards of farm animal welfare.

Despite the importance of corporate practices to animal welfare and the business case for corporate
action on animal welfare, relatively little is known about how food companies (either individually or
as a sector), manage farm animal welfare, for example as part of their corporate social responsibility
(CSR) [2]. There may be various reasons for this. The most important one is the limited information
provided by companies on their overall farm animal welfare management practices and processes [19].
Another reason is the lack of tools or frameworks that enable a meaningful assessment of individual
company performance (in either absolute terms or relative to its industry peers), despite Maloni and
Brown providing an expansive framework for the management of social, environmental and ethical
(including animal welfare) issues in the food supply chain [2].

This paper addresses some of the gaps in knowledge by presenting the results of the first
structured evaluation of the farm animal welfare-related policies, practices, processes, systems,
reporting and performance of 70 of the world’s largest food companies. The paper considers whether
these companies report that they have established—or are establishing—a management infrastructure
(e.g., policies, management accountabilities, objectives and targets) necessary to manage farm animal
welfare, and whether they report on the performance outcomes that they are achieving.

The data presented are derived from research conducted by the Business Benchmark on Farm
Animal Welfare (BBFAW). The Benchmark is a tool for investors seeking to evaluate the relative
performance of food companies on farm animal welfare management. To that end, it assesses company
reporting on farm animal welfare using a framework that broadly aligns with the manner in which
companies report to investors on other corporate responsibility issues [25] (pp. 14–21); a specific
example is the climate change reporting framework developed by the CDP—previously the Carbon
Disclosure Project (https://www.cdp.net/en, accessed on 28 October 2016).

BBFAW’s main objective (see Table 1) is to improve farm animal welfare standards in the world’s
leading food businesses by providing investors and, albeit to a lesser extent, other stakeholders with an
independent, impartial and reliable assessment of food companies’ reported practices and performance.
The overarching objective and aims are listed in Table 1, with the underlying assumption that the
process of disclosure and the dialogue between investors and companies will stimulate companies’
efforts to adopt higher farm animal welfare standards and practices.

Table 1. The overall objective and three aims of the Business Benchmark on Farm Animal Welfare.

Objective To Drive Higher Farm Animal Welfare Standards in the World’s Leading Food Businesses

Aim 1 To provide investors with the information they need to understand the business implications
of farm animal welfare for the companies in which they are invested

Aim 2
To provide investors, governments, academics, NGOs, consumers and other stakeholders with
an independent, impartial and reliable assessment of individual company efforts to adopt
higher farm animal welfare standards and practices

Aim 3 To provide guidance * to companies interested in improving their management and reporting
on farm animal welfare issues

* BBFAW produces a range of materials on issues such as the business case for farm animal welfare, best practices
in management and reporting, and new/forthcoming farm animal welfare-related regulations and policies.
Furthermore, BBFAW conducts structured and extensive engagement programmes, encouraging investors to
pay more attention to farm animal welfare in their investment processes and companies to improve their practices,
performance and reporting on farm animal welfare.
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The central deliverable of BBFAW’s work is an annual public benchmark of how global food
companies report on how they are managing farm animal welfare. This paper reports on the first two
assessments of company performance, the 2012 Benchmark [23] and the 2013 Benchmark [26], and
discusses what the results tell us about corporate practices on the reporting on farm animal welfare
management. Subsequent Benchmark reports have been produced, but with somewhat different
questions and across a significantly extended universe; their data are therefore not included in the
current analysis.

2. Materials and Methods

The annual BBFAW public benchmark uses information published by global food companies on
farm animal welfare to assess how these companies report on how they manage farm animal welfare.
This approach is consistent with the idea that companies need to provide sufficient information to
enable their stakeholders to hold them to account for their practices and performance. However, there
may also be a disconnect between the information reported and actual performance, manifesting
itself in two ways. First, companies with poor disclosure but relatively good performance may find
themselves penalized; second, companies with good disclosure may receive scores or evaluations
that are somewhat better than their underlying performance. We discuss this potential disconnect in
Section 4.

2.1. Selection of Companies

The overarching objective of the company selection process was to provide a broadly
representative sample of the larger (in terms of their turnover and their farm animal footprint)
companies active in the European food sector. The primary criterion for selecting these companies was
the size of their animal footprint within Europe, with economic significance or turnover used as a crude
proxy for this footprint. Specifically, data from Euromonitor’s analysis of the top 50 EU food businesses
by sector (www.euromonitor.com/consumer-foodservice) and Deloitte’s annual Global Powers of
Retailing report [27] were used to develop a list of the companies to be covered by the Benchmark.

The selected companies were broadly spread across the three food industry subsectors: Food
Retailers & Wholesalers, Restaurants & Bars and Food Producers. The coverage included major food
companies in most European markets, as well as some North American and Brazilian companies. The
companies included in the 2013 Benchmark were broadly the same as those included in 2012, although
some adjustments had to be made as a consequence of a large company splitting into smaller ones
(‘demerger’). The effect of these changes was an increase in the total number of companies covered by
the Benchmark from 68 in 2012, to 70 in 2013.

2.2. The Benchmarking Process

The core principle of the benchmarking process was that companies were only assessed on
the basis of their published information on farm animal welfare, to encourage better disclosure
of information.

The first step in the assessment process was a desktop review of each company’s published
information. This involved a detailed review of the material on the company’s corporate (i.e., parent
company) websites, the material contained in formal publications such as annual reports, corporate
responsibility reports and other publications, the material on subsidiary company websites, and the
information provided in press releases, consumer brochures and similar publications.

For each individual company, a summary report that recorded its scores, an explanation for the
score awarded and details of the sources of information used for the assessment was prepared. Each
company was sent its (confidential) summary spreadsheet with supporting information and given
3–4 weeks to review the information and provide feedback and/or additional information. Company
scores were only revised if (a) the company could demonstrate that the assessment had not taken
account of information that was in the public domain at the time of the assessment (i.e., credit was
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not given for information published after the time of the assessment); and/or (b) where the assessor
had made an error of interpretation or fact in the assessment. The final individual company reports,
showing individual scores and comments for each question, as well as overall company scores and
comparable sector scores, were sent (in confidence) to the companies at the time of issuing the final
Benchmark report.

The final Benchmark report presented the overall outcome of the benchmarking process with a
summary graph indicating in which tier (level of performance in terms of animal welfare) a company
was placed. There were six tiers in total, with Tier 1 as the highest level possible, showing leadership
in animal welfare.

The same benchmarking process was used for the 2012 and 2013 Benchmarks, with a few
exceptions (see below). The assessments were conducted in August and September of each year.
A restricted assessment period was used in order to ensure that companies were assessed at broadly
the same point in time. The choice of timing was deliberate as the vast majority of firms publish
their annual reports and accounts, and their sustainability reports in the first half of the year. That is,
by conducting the assessments in August and September, we were able to use the most up-to-date
information for most companies. In both years, the assessments were done by the same trained
assessors who regularly calibrated their scoring with the framework criteria and also reviewed each
other’s assessment reports. This safeguarded consistency in the assessment methodology.

2.3. The Assessment Framework

A framework (assessment questions, guidance, scoring) against which all companies were
assessed was used. The framework focused on the management systems and processes related to farm
animal welfare. The framework was developed by a Technical Working Group comprising experts
on food businesses and animal welfare, supported by expert advisors on investment and corporate
social responsibility. The draft framework was subsequently subjected to extensive consultation
with investors, companies and other stakeholders invited to comment and offer suggestions for
improvement (for a detailed description, see [28,29]). The lists with proposed companies for the
2012 and 2013 Benchmarks were also reviewed as part of this consultation process. The consultation
was done prior to the framework being used for the 2012 and 2013 benchmarking process and
led to some minor changes, primarily the addition of some companies to ensure that relevant
comparator companies within particular sub-sectors were included. For more details of the framework
development and review process, including details of the organisations that commented on the draft
framework, (see [23,26,28,29]).

The assessment framework focused on the management systems and processes that companies
should have in place to identify, assess, understand and manage the risks and opportunities associated
with farm animal welfare. The primary focus was on the corporate entity (or parent company) as a
whole rather than subsidiary companies (or brands), to prevent the ‘filtration effect’ whereby part of
the company communication is left behind in the transition from parent company to subsidiary [30].
The Benchmark did consider how companies reported on their management of farm animal welfare
issues in specific markets or geographic regions and did give credit for reported innovative practices
and processes in these markets and regions.

Company performance was considered in three core areas, as indicated in Table 2. These were
(a) Management Commitment & Policy, assessing the company’s policy framework for managing farm
animal welfare, including its policies on specific animal welfare issues. Some animal welfare issues are
covered by national legislation, however the Benchmark took the approach that companies still needed
to have formal policies on these issues, to cover the interests of the animals they have an impact on;
(b) Governance & Management, assessing the company’s systems and processes for managing farm
animal welfare (responsibilities, objectives and targets, internal controls); (c) Leadership & Innovation,
assessing the company’s efforts to advance farm animal welfare more widely.
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Table 2. Business Benchmark on Farm Animal Welfare: core areas and key elements of the
scoring framework.

Core Area and Key Elements No. of Points Weighting (% of Total Score)

1. Management Commitment: 65 36%

• General account of why farm animal welfare is important
to the business, including discussion on the risks and
business opportunities.

• Overarching farm animal welfare policy that sets out core
principles and beliefs on farm animal welfare and that
explains how these are addressed and implemented
throughout the business.

• Specific policy positions on key welfare concerns such as
the close confinement of livestock, animals subjected to
genetic engineering or cloning, routine mutilations,
slaughter without stunning, and long distance
live transportation.

2. Governance & Management: 85 (75 in 2012) 47% (44% in 2012)

• Defined responsibilities for the day-to-day management of
animal welfare-related issues as well as strategic oversight
of how the company’s policy is being implemented.

• Objectives and targets including process and performance
measures (with an explanation of how they are delivered
and how progress is monitored).

• Outcomes in terms of performance against objectives and
targets, performance against company policy and animal
welfare outcomes.

• Internal controls such as employee training in farm animal
welfare and the actions to be taken in the event of
non-compliance with the farm animal welfare policy.

• Policy implementation through supply chains, including
formalising farm animal welfare in supplier contracts,
supply chain monitoring and auditing processes, and
supporting suppliers in meeting the company’s standards
on farm animal welfare.

3. Leadership & Innovation: 30 17%

• Company involvement in research and development
programmes to advance farm animal welfare.

• Company involvement in industry or other initiatives
directed at improving farm animal welfare.

• Acknowledgement of farm animal welfare performance
from notable award or accreditation schemes.

• Company initiatives to promote higher farm animal
welfare amongst customers or consumers.

Total 180 (170 in 2012) 100%

The core areas were weighted as indicated in Table 2. These initial weightings were chosen to align
with similar investor benchmarks and to ensure that the results and subsequent company rankings
were not overly sensitive to weightings. They also reflected the fact that reporting on farm animal
welfare was relatively immature and so it was considered premature to assign very high weightings to
performance on impact. Investors, who were seen as the primary audience for the benchmark, were
formally consulted on the weightings and were supportive of the approach adopted [23,28]. Within
each of the core areas, each company was evaluated against a number of criteria with scores awarded
according to how close the company was to best practice. The number of points awarded for specific
criteria within a question corresponded to the level of detail in a company statement. In general, the
more detail, the broader the scope and the higher the level of commitment, the more points were
awarded (implicit in this is that a higher level of commitment has a potential higher impact on animal
welfare). An example is presented in Table 3.
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Table 3. Business Benchmark on Farm Animal Welfare: sample scoring of an individual question.

Does the company have a clear position on the avoidance of close confinement for livestock (i.e., no sow stalls,
concentrated animal feeding operations (CAFOs), feedlots, farrowing crates, single penning, battery cages,
tethering or veal crates)?

No stated position Score: 0 points

The company has made a partial commitment to the avoidance of
confinement but the scope (in terms of geography, species, products) is
not clearly defined.

Score: 1 point

The company has made a partial commitment to the avoidance of
confinement and the scope of the commitment (in terms of geography,
species, and products) is clearly defined.

Score: 3 points

Universal commitment to avoid confinement across all relevant species,
own-brand products and geographies. Score: 5 points

Maximum Score: 5 points

2.4. Changes in Methodology: 2013 vs. 2012

The criteria used in the 2012 Benchmark were broadly the same as for the 2013 Benchmark. There
were two minor changes. First, one new question was added in the Governance & Management
section in 2013, on internal controls (specifically on employee training and on the actions to be taken in
the event of non-compliance with the farm animal welfare policy). The effect of this change was to
increase the total number of points from 170 to 180 and to increase the total number of points for the
Governance & Management section from 75 to 85, representing an increase in the proportion of points
for this section from 44% to 47% of the total score (Table 2). Second, the interpretation of the question
on whether companies had specific policies on genetically modified animals (GMO) was changed, so
that in 2013 companies were required to explicitly state that they would not use genetically modified
animals as opposed to more general corporate commitments on the avoidance of genetically modified
organisms (e.g., in feed), as was the case in 2012.

2.5. Statistical Analysis

In order to test if the increase in overall Benchmark score from 2012 to 2013 was a significant
change, a Wilcoxon Signed-Rank test (SPSS v. 22) was performed. The data used for this test were
the scores for 68 companies that were assessed in both 2012 and 2013 (excluding the new demerged
companies that were added in 2013). The absolute (not the relative) values of the Benchmark scores
were analysed, but the scores for 2013 were corrected by deducting the points that (some) companies
obtained for the new question on internal controls that was added in 2013, so that a like-for-like
comparison could be made between the years. The Wilcoxon Signed-Rank test analysed 55 samples,
after removing 13 tied scores (as tied scores cannot be ranked).

3. Results

Approximately 70% of the companies assessed in the two Benchmark years acknowledged farm
animal welfare as a business issue (71% in 2012, 70% in 2013). Figure 1 shows a comparison of the
results of the 2012 and 2013 Benchmarks and illustrates that companies are increasingly reporting that
they pay attention to farm animal welfare. The overall benchmark score (the mean of all the overall
company scores) increased from 23% in 2012 to 28% in 2013. The Wilcoxon Signed-Rank test showed
that this increase in the overall scores was significant (Wilcoxon Signed-Rank test, one-tailed p < 0.001).
Over this period, the proportion of companies with a published farm animal welfare policy (within the
core area ‘Management Commitment’) increased, as did the proportion of companies with published
objectives and targets for farm animal welfare.
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At the individual company level, companies that achieved an overall Benchmark score of less
than 26% were classified in Tiers 5 and 6 (the bottom tiers). These companies provided no evidence that
they recognised farm animal welfare as a business issue (Tier 6) or they provided very limited evidence
(and limited information on implementation) that this subject was on the business agenda (Tier 5), let
alone reporting that they were taking action to address the business risks and opportunities presented
by farm animal welfare. In 2013, 53% of the companies were classified in Tier 5 and 6; this figure was
higher in 2012 (62% of companies in Tier 5 or 6), showing a slight improvement in overall ranking.

At the other end of the spectrum, companies that achieved an overall Benchmark score of more
than 62% were classified in Tiers 1 and 2. Tier 1 companies were those that were considered to be
showing leadership through having strongly stated commitments to animal welfare and detailed
reporting on how these were being implemented [23,26,28,29]. Tier 2 companies were those that
were considered to have animal welfare as an integral part of their reported business strategies, with
well-developed (published) management systems and processes and a clear focus on farm animal
welfare outcomes. In 2013, 10% of companies were placed in Tiers 1 and 2 (seven companies in
total). This was an increase in comparison to the 2012 Benchmark, when only 4% of companies (three
companies) were assessed to have this highest level of performance. While there was a general increase
in total scores (44 companies) and movement of companies towards higher tiers (11 companies jumped
up one tier and eight companies jumped up two tiers in 2013), there were also five companies that
dropped by at least one tier and 13 companies that did not change scores. In most cases a fall in tier
level appeared to have been caused by changes in reporting (e.g., revamping of corporate websites and,
in the process, removing relevant information that was previously published), rather than changes in
published policies and practices.

The addition of the new question on internal controls to the Governance & Management section
in 2013 had no effect on the tier ranking of companies. While some companies saw a modest (typically
less than 1%) increase or decrease in their percentage scores, none saw their overall tier rankings
increase or decrease.
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3.1. Overarching Farm Animal Welfare Policies

The Benchmark differentiated between companies that were considered to have a basic farm
animal welfare policy (broadly defined as having a clear published statement of commitment to farm
animal welfare and/or farm animal welfare-related principles, but providing limited information on
how the policy was to be implemented) and those that published a comprehensive farm animal welfare
policy. In order to be considered comprehensive, a farm animal welfare policy needed to include most
or all of the following elements: a clear statement of the reasons why farm animal welfare is important
to the business; a commitment to compliance with relevant legislation; a clear position with regard to
expected standards of farm animal welfare; a description of the processes in place to ensure that the
policy is effectively implemented; and a commitment to public reporting on performance [28,29]. The
number of companies that had published (any) farm policies, increased from 2012 to 2013 (Figure 2),
mainly due to an increase in companies publishing comprehensive farm animal welfare policies. Of the
companies that had published comprehensive or basic farm animal welfare policies, 77% and 79% (for
2012 and 2013, respectively) applied these policies to all geographies; 58% and 68% (for 2012 and 2013,
respectively) applied these policies to all relevant animal species and 48% and 45% (for 2012 and 2013,
respectively) applied these policies to all products produced, manufactured or sold.
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Figure 2. Business Benchmark on Farm Animal Welfare: the proportion of 68 companies in 2012 and
70 companies in 2013 that published either basic or comprehensive policies on farm animal welfare.

3.2. Policies on Specific Farm Animal Welfare Issues

Figure 3 indicates the proportion of companies that made at least partial commitments to six
key farm animal welfare-related issues included in the Benchmark. Between 2012 and 2013, there
was an increase in the proportion of companies with published policies on each of these issues, with
the exception of long-distance transport (not changed) and Genetically Modified Organisms (GMOs),
which showed a decrease. The change in the proportion of companies considered to have GMO policies
related to the change in methodology, discussed in the methods section, on how this question was
interpreted between 2012 and 2013.

Overall, few companies published specific policies on animal welfare issues, the exception being
policies on close confinement. Relatively few companies made commitments to the complete avoidance
of various welfare practices; most only made partial commitments. Policies were, generally limited to
particular species, geographies or product segments. For example, for routine mutilations, of the 13%
of companies with a policy on this issue in 2013, 4% were unclear about the scope of their commitment,
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6% limited the scope to particular geographic regions, species or products, and just 3% had made a
universal commitment to the avoidance of routine mutilations.
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3.3. Governance and Management

More than half of the companies (59% in 2012; 54% in 2013) assessed did not provide any
information on who was responsible for farm animal welfare, at either a senior management or
operational level.

Around 40% of companies provided this information in 2012 and this percentage increased in
2013 (Figure 4). These companies specified who (i.e., the individual or the position) had operational
responsibility for farm animal welfare, who at senior management or board level had oversight
responsibility for farm animal welfare, or provided information on both operational and strategic
responsibilities (Figure 4).
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3.4. Objectives and Targets

In 2013 there was an increase in the number of companies that reported that they had set farm
animal welfare-related objectives and targets (Figure 5). There was also an increase in the number
of these companies that provided a reasonable amount of information on how the targets were to be
achieved (for example, who was responsible, what resources were allocated, what were the key steps
or actions towards the target) (see Figure 5).
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70 companies in 2013 that published objectives and targets for their farm animal welfare policy, with or
without details on how to achieve these objectives.

3.5. Supply Chain Management

The number of companies discussing how farm animal welfare was included in supplier contract
conditions increased between 2012 and 2013 (Figure 6). The majority of these companies reported that
they included farm animal welfare in all relevant contracts, suggesting they have a comprehensive
approach to farm animal welfare in their supply chains. The other companies reported that they
included farm animal welfare in some contracts but did not specify the proportion of contracts where
farm animal welfare was included.

While companies increased the amount of information they provided on their supply chain
management processes, most provided limited information on the actual standards of farm animal
welfare in their supply chains. For example, in 2013, only 43% of the companies (35% in 2012)
described how they audited their suppliers, and only 34% described their supplier education and
capacity-building initiatives (31% in 2012).
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3.6. Reporting on Farm Animal Welfare Performance

Performance reporting by companies remains relatively underdeveloped. In the 2013 Benchmark,
only 17% of the 70 companies reported on how they performed against their policy commitments, and
30% reported on their performance against their objectives and targets. However, these numbers did
represent increases from the 2012 Benchmark (Figure 7).
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3.7. Assurance Schemes

About half of the companies (50% in 2012; 60% in 2013) assessed by the Benchmark provided at
least some information on the assurance schemes (or standards) to which their animals were reared,
transported and slaughtered (Figure 8). None of the companies, in either 2012 or 2013, had all of their
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products audited to higher level assurance standards (e.g., NL Beter Leven 3*). The largest proportion
were companies stating that a proportion of their products or farms were audited to a basic farm
assurance standard (e.g., UK Red Tractor), but they provided no information on the balance.
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Figure 8. Business Benchmark on Farm Animal Welfare: (a) proportion of 68 companies in 2012 and
(b) proportion of 70 companies in 2013 that reported on the farm assurance schemes, FAS (or standards)
to which their animals were reared, transported and slaughtered. None of the companies (in either
year) had 100% of their products audited to higher level welfare farm assurance standards.

3.8. Promoting Farm Animal Welfare

Figure 9 shows that there was an increase in the number of companies that provided information
to their customers or consumers on farm animal welfare. The number of companies that presented
multiple examples increased in 2013.
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3.9. Sectoral Analysis

Figure 10 presents the results broken down for each sub-sector. In comparison to the 2012
Benchmark, the overall average scores for both Food Retailers & Wholesalers and for Food Producers
had increased by 7%, but the average score for Restaurants & Bars had only increased by 2%.Animals 2017, 7, 17  14 of 20 

 

Figure 10. Business Benchmark on Farm Animal Welfare scores (as % of the total possible points) of 

68 companies in 2012 and 70 companies in 2013. Average scores for the three sub-sectors (company 

types) in each year. 

3.10. Company Feedback 

Companies were given the opportunity to comment on the confidential initial results reports 

they received. In 2012, approximately half of the companies covered by the Benchmark provided 

additional information, compared to approximately one-third in the 2013 iteration. A number of 

individual company scores were revised based on the information provided, as per the Benchmark 

criteria for revising scores (see Materials and Methods). 

4. Discussion 

The overall score (the mean of the scores across the three core areas: Management Commitment, 

Governance & Management, and Leadership & Innovation) for the 2013 Benchmark had increased 

by 5% in comparison with 2012, which was a significant change. This was caused by 44 companies 

(out of 68 companies) increasing their total Benchmark score (and 19 companies actually moving up 

at least one tier) and shows that companies were increasingly reporting on the attention they pay to 

farm animal welfare. 

The overall findings are similar to findings presented by Janssens and Kaptein, who analysed 

the websites of the 200 largest corporations in the world (selected from the 2012 Fortune Global 500 

list) for statements of responsibility towards animals [19]. Their assessment of 21 companies involved 

in animal-based food products concluded that 76% of these companies had made statements of 

responsibility towards animals, a broadly similar figure to the 71% (2012) and 70% (2013) of the 

companies covered by the Benchmark who acknowledged farm animal welfare as a business issue.  

The 2013 Benchmark shows that companies are increasingly reporting on their management 

infrastructure (starting with policies, then management systems and processes, and then 

performance reporting) to ensure that they manage farm animal welfare effectively. There could be 

various reasons why companies are doing this. One likely reason is pressure on companies from 

stakeholders to effectively manage farm animal welfare-related issues. This pressure comes from 

stakeholders who see ethical animal issues as part of business ethics, global consumers who believe 

it is important to protect the welfare of farmed animals and who are interested in buying higher 

welfare products [21,31,32], animal welfare NGOs and, regulation, in particular within the EU [33]. 

Companies have sought to reassure consumers by publishing more information on the 

management of their supply chains, covering issues such as monitoring, testing, supplier training 

Figure 10. Business Benchmark on Farm Animal Welfare scores (as % of the total possible points) of
68 companies in 2012 and 70 companies in 2013. Average scores for the three sub-sectors (company
types) in each year.

3.10. Company Feedback

Companies were given the opportunity to comment on the confidential initial results reports they
received. In 2012, approximately half of the companies covered by the Benchmark provided additional
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information, compared to approximately one-third in the 2013 iteration. A number of individual
company scores were revised based on the information provided, as per the Benchmark criteria for
revising scores (see Materials and Methods).

4. Discussion

The overall score (the mean of the scores across the three core areas: Management Commitment,
Governance & Management, and Leadership & Innovation) for the 2013 Benchmark had increased
by 5% in comparison with 2012, which was a significant change. This was caused by 44 companies
(out of 68 companies) increasing their total Benchmark score (and 19 companies actually moving up at
least one tier) and shows that companies were increasingly reporting on the attention they pay to farm
animal welfare.

The overall findings are similar to findings presented by Janssens and Kaptein, who analysed
the websites of the 200 largest corporations in the world (selected from the 2012 Fortune Global
500 list) for statements of responsibility towards animals [19]. Their assessment of 21 companies
involved in animal-based food products concluded that 76% of these companies had made statements
of responsibility towards animals, a broadly similar figure to the 71% (2012) and 70% (2013) of the
companies covered by the Benchmark who acknowledged farm animal welfare as a business issue.

The 2013 Benchmark shows that companies are increasingly reporting on their management
infrastructure (starting with policies, then management systems and processes, and then performance
reporting) to ensure that they manage farm animal welfare effectively. There could be various reasons
why companies are doing this. One likely reason is pressure on companies from stakeholders to
effectively manage farm animal welfare-related issues. This pressure comes from stakeholders who see
ethical animal issues as part of business ethics, global consumers who believe it is important to protect
the welfare of farmed animals and who are interested in buying higher welfare products [21,31,32],
animal welfare NGOs and, regulation, in particular within the EU [33].

Companies have sought to reassure consumers by publishing more information on the
management of their supply chains, covering issues such as monitoring, testing, supplier training and
auditing. They have also sought to reassure their investors that they are effectively managing the risks
related to food provenance, traceability and quality. Many companies have concluded that ignoring
supply chain-related issues may create business risks, with many deciding that it is in their financial
best interests to proactively prepare a comprehensive strategy for managing supply chain CSR [2].

Despite the positive trends in corporate disclosures, less than half of the companies included in
the 2013 Benchmark (46%) had published comprehensive farm animal welfare policies, and another
10% had only published a basic policy statement. While this shows progress in comparison with the
2012 Benchmark where just 34% of companies had published comprehensive policies (and 12% had
basic policy statements), it is important to recognise that many of these policies were quite limited in
terms of their scope and there was only limited information on how the policy was to be implemented.
The existence of a policy does not guarantee implementation in western multinationals (see discussion
on this topic below), however, the absence of a policy is often interpreted by investors as a signal that
the issue in question is not on the corporate agenda [23,25] (pp. 70–72) [34] (p. 17). This suggests
that farm animal welfare is not seen as a corporate priority by many companies, and that companies
may not have the management infrastructure necessary to ensure that these policies are implemented
effectively. The implication, supported by the data presented in this article, is that many companies
are not monitoring or managing farm animal welfare in their supply chains and this increases the risk
that the welfare of farm animals is not being properly monitored and managed. It may also mean that
companies will be slow to act in situations where animal welfare is being compromised or that the
actions taken may be ineffective.

The slightly higher average company scores for Management Commitment compared to
Governance & Management and Leadership & Innovation suggest that companies’ awareness of
the importance of farm animal welfare is growing and that they are starting to develop the policy
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frameworks needed to effectively manage these issues. Despite this, progress is variable, as many of
the published overarching policies on farm animal welfare have limitations in terms of the geographic
regions they apply to, the species and/or the products covered (e.g., own-brand vs. all products).

More than half of the companies assessed (2012: 59%, 2013: 54%) did not provide any information
on who is responsible for farm animal welfare, at either a senior management or operational level.
Furthermore, it was frequently difficult to tell how much, if any, senior management attention was
actually focused explicitly on farm animal welfare. In most cases, farm animal welfare was presented
as just one of a whole range of corporate responsibility-related issues that were reportedly overseen by
senior management.

Within the group of companies with overarching farm animal welfare policies, only a few also
reported to have established formal policies on specific farm animal welfare issues (such as on
mutilations, transport duration etc.). This reflects the normal evolution of corporate responsibility
practice—as has been seen in areas such as climate change [35,36]—where companies tend to start with
high level policies and, over time, as they gain greater knowledge of the issue in question, formulate
more detailed policies on specific issues.

A number of the companies that provided feedback on the 2012 and 2013 Benchmark results
argued that the fact that some of these issues are covered by legislation removed the need for them to
have a formal policy on it. A commonly cited example is the requirement for pre-slaughter stunning
(with a few exemptions), that is currently part of EU law. However, one of the limitations of legislation
is that it is rarely comprehensive across all species (either in terms of the issues covered or geographic
scope), and its effectiveness is dependent on the level of enforcement [33]. This is particularly important
when considering the complexity of supply chains where product ingredients can be sourced from a
variety of jurisdictions. Therefore, the approach adopted in the Benchmark was to require companies
to have public formal policies that applied to their own operations and their suppliers, and covered
the interests of the animals they have an impact on.

In line with the general trends in improvements across all aspects of the Benchmark in this period,
the 2013 Benchmark showed an increase in the number of companies that published formal public
policy commitments on specific animal welfare issues, except for long distance transport (no change)
and on the use of genetically modified animals (decrease). However, this was primarily caused by
the change in the Benchmark methodology (as the focus of this question was narrowed to require
companies to explicitly state that they would not use genetically modified animals as opposed to
more general public corporate commitments on the avoidance of genetically modified organisms,
e.g., in feed).

One specific farm animal welfare issue, close confinement, was an exception in terms of companies
having a formal public policy on it. Almost 50% (2012) and 66% (2013) of companies published a
specific policy on this issue. Most policies related, depending on the company, to the sourcing of
cage-free eggs or to the sourcing of pig meat from sows who had not been constrained in sow (gestation)
stalls and/or farrowing crates. It is likely that this trend has been driven by a range of factors, notably
public pressure, NGO campaigns and changes in legislation in some parts of the world (e.g., the EU Pig
Council Directive 2008/120/EC, which lays down minimum standards for the protection of pigs [37];
see also [38] (pp. 101–115)). In some cases companies have made formal, public commitments to the
elimination of such practices, even in the absence of an overarching farm animal welfare policy.

With regards to farm animal welfare-related objectives and targets, the increase in the number of
companies with published specific objectives and targets was encouraging. In most cases, the targets
reflected the relative novelty of farm animal welfare as a management issue, with companies tending
to focus on management processes (for example, to formalise their farm animal welfare management
systems, to introduce audits) and/or on a single farm animal welfare-related issue (for example, to
eliminate the use of gestation crates, or to move towards cage-free eggs).

The Benchmark indicates that reporting on farm animal welfare, although improving, remains
relatively underdeveloped. In addition, companies regularly put their actions or results in documents
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of marginal importance or ‘hidden’ documents of a low status or with a temporary nature
(e.g., company magazines or blogs) rather than in online corporate-level documents. This limits
communication about such actions or outcomes [19]. There may be various reasons for this. Companies
generally have multiple animal species in their supply chain that are frequently managed to different
standards which makes it difficult to reduce performance to a single data point. Furthermore,
companies may be concerned that reporting on performance will lead to them being criticised,
especially if other companies do not provide equivalent levels of disclosure, or if disclosure is impeded
due to commercial confidentiality [39].

It was reassuring to find that 60% of the companies covered by the 2013 Benchmark provided
at least some information on the assurance schemes (or standards) to which their animals are reared,
transported and slaughtered. Assurance schemes can play an important role in promoting and
applying farm animal welfare standards [40]. Membership of assurance schemes and the associated
inspections of livestock holdings can lead to a reduced risk of non-compliance with legislation and
reduced unnecessary pain or distress present on farm [41]. Assurance schemes also provide many
of the core process elements (e.g., on auditing, on traceability) that companies need if they are to
implement effective farm animal welfare management processes in their supply chains.

The number of companies that provided information on farm animal welfare to their stakeholders
(e.g., customers and investors) almost doubled in 2013 (43%) compared to 2012 (25%). This suggests
that farm animal welfare has become a more integral part of customer messaging and engagement,
rather than a one-off initiative. This may be a consequence of the public Benchmark assessments,
putting pressure on companies to strengthen their disclosures on farm animal welfare. This should be
a win-win situation, as a company that communicates what it stands for and how it performs, makes it
easier for customers and other stakeholders to hold them to account and also stimulates the company
to fulfil its responsibilities [42,43].

The Benchmark results for each sub-sector (i.e., Food Retailers & Wholesalers, Restaurants &
Bars and Food Producers) show that performance across all three of the sectors is relatively poor.
Furthermore, the Restaurants & Bar sector continues to be a noticeably poorer performer than the other
two sectors and the gap with these sectors widened further in 2013, compared to 2012. The sub-sectors
also show a different degree of change, the Restaurants & Bars sector only marginally increasing their
overall score. The reasons for this variation in performance are unclear, but it may be because not all
companies in the Restaurants & Bars sector are highly visible to the general public. For example, the
sub-set of companies in the Restaurants & Bars sector that had a strong high street presence and who
traded under their corporate brand name, had an average score of 27%, which was broadly similar to
the average score for the other two sub-sectors (Food Retailers & Wholesalers and Food Producers).

One of the main conclusions from the 2012 and 2013 Business Benchmarks on Farm Animal
Welfare is that, despite signs of progress, reporting of corporate practice on farm animal welfare lags
behind practice of reporting on other corporate responsibility issues (see, for example, data on climate
change in [35,36]). This may, in part, reflect the focus on published information in the Benchmark
methodology, as many companies have argued that they do much more behind the scenes, but that
they do not always report on these activities. Even if this were true, the lack of disclosure (and the
consequent low overall Benchmark scores) suggests that companies are not well prepared to report
on their performance. Businesses that refrain from publishing policy documents that are coupled to
actual behaviour and operations aligned to the goals of that policy will increasingly be confronted
with stakeholders who want to know why a policy is not viewed as a desirable instrument to manage
ethics, integrity and social responsibility [42,44].

An important point of discussion is whether the Benchmark affects the quality of life of farm
animals, as that is its ultimate aim. There may be a lack of connection between companies’ disclosures
and their actual performance (see for a comparable issue on CSR policy disclosure: [45]). It is possible
that some companies scored well in the Benchmark, simply because they have good disclosure, instead
of actually achieving good performance outcomes. That is, there may be a structural disconnect
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(or decoupling) between organisational policies and organisational practices [44]. Addressing this
disconnect requires ethics programmes to be truly integrated into other performance management
processes, such as performance monitoring systems tracking (un)ethical behaviour, training programs
integrating instruction on ethical processes, and reward/punishment systems attending not only to
business results, but also on how those results were achieved [44]. Another possibility is that some
companies are doing an excellent job of managing farm animal welfare but score poorly because
their disclosure is not sufficiently detailed or robust, or document location is inadequate (e.g., not
at corporate level). One of the priorities for future iterations of the Benchmark is to progressively
introduce performance criteria, with a greater focus on performance outcomes, into the Benchmark.
This will include reporting on both input-based and outcome-based measures [39]. Input-based
measures focus on housing and husbandry provisions, such as the type of production system (e.g.,
cage, barn, free-range), relevant aspects of housing (e.g., space allowance, provision of environmental
enrichment), treatments and procedures, breed use, feeding and health management (e.g., the use of
preventative antibiotics), and transport and slaughter practices. Outcome-based measures focus on an
animal’s current welfare state, while integrating long-term consequences of past husbandry [46]. These
measures are specific to individual species, e.g., lameness and mastitis in dairy cows, gait score and
footpad dermatitis in broilers, tail-biting and lameness in pigs, and bone breakage and feather cover in
laying hens. Outcome-based measures are not confined to physical measures of wellbeing but also
include aspects of mental wellbeing (e.g., reaction to humans or novelty, fear, comfort) and behaviour
(e.g., time spent lying down, resting or ruminating; or being active, foraging, perching, dust-bathing or
socialising). Relevant outcome- and input-based measures correlate with increased welfare [46].

The Business Benchmark on Farm Animal Welfare will be repeated on an annual basis, with
the plan being to increase its coverage to 100 global food companies and to increase its focus on
animal welfare performance (reporting on outcome measures). This reflects the trend in responsible
investment to move beyond a process-focused approach of management systems and reporting,
to focus more on the actual social and environmental performance of companies [25]. A focus on
performance should allow for simultaneous tracking and influencing of corporate practices on farm
animal welfare and, over time, contribute to meaningful improvements in welfare that make a real
difference to farm animals.

5. Conclusions

The findings from the 2012 and 2013 Business Benchmarks on Farm Animal Welfare suggest that
many of the world’s largest food companies have yet to formally and publicly acknowledge farm
animal welfare as a business issue. Furthermore, many companies have yet to establish robust farm
animal welfare management systems and processes, and many have yet to provide a comprehensive
account to their stakeholders and to wider society of their approach to farm animal welfare. Corporate
practice and reporting on farm animal welfare remains relatively underdeveloped, but there are
encouraging signs of progress. One of the reasons for this may be the contribution of the Business
Benchmark on Farm Animal Welfare. While it is premature to offer a definitive assessment, there are
signs that the Benchmark is driving change by enabling companies to benchmark themselves against
their industry peers, and by providing companies with a clear set of expectations [47].

It may be too early to see the impact of the BBFAW on animals’ lives, but there are clear signs of
an increase in the attention being paid to animal welfare in company disclosures, as illustrated by the
significant increase in scores that companies achieved in the first two years of Benchmarking discussed
in this paper.

Ultimately, the views that food companies hold about the welfare of animals in their realm of
influence and their management practices and processes are of critical importance in determining the
welfare of billions of farm animals.
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Simple Summary: The purpose of this study was to evaluate the influence of moving cows from the
barn with stanchion-stall housing to free-stall housing on their behaviour and production. Cows lay
down up to ten hours after removing. The cows in their second lactation and open cows tended
to lie sooner after removing than cows in their first lactation and pregnant cows. The times of
total lying and rumination were increasing from the first day to the tenth day after removing.
Cows‘produced 23.3% less milk at the first day following the transfer than at the last day prior to
moving (23.76 ± 7.20 kg vs. 30.97 ± 7.26 kg, p < 0.001). Loss of milk was gradually reduced and on
the 14th day, cows achieved maximum production. The difference was found in milk losses due to
the shift between cows in first and second lactation.

Abstract: Transfer of cattle to an unknown barn may result in a reduction in its welfare. Housing and
management practices can result in signs of stress that include a long-term suppression of milk
efficiency. The purpose of this study was to evaluate the influence of moving cows from the
stanchion-stall housing to free-stall housing on their behaviour and production. The Holstein
cows were moved into the new facility with free-stall housing from the old barn with stanchion-stall
housing. Cows lay down up to ten hours (596.3 ± 282.7 min) after removing. The cows in their second
lactation and open cows tended to lie sooner after removing than cows in their first lactation and
pregnant cows. The times of total lying and rumination were increasing from the first day to the tenth
day after removing (23.76 ± 7.20 kg vs. 30.97 ± 7.26 kg, p < 0.001). Cows produced 23.3% less milk at
the first day following the transfer than at the last day prior to moving (p < 0.001). Loss of milk was
gradually reduced and maximum production was achieved on the 14th day. The difference was found
in milk losses due to the shift between cows on the first and second lactation (p < 0.01). The results
of this study suggest that removing from the tie-stall barn with a pipeline milking system into the
barn with free-stall housing and a milking parlour caused a decline in the cows’ milk production.
However, when the cows are moved to a better environment, they rapidly adapt to the change.

Keywords: dairy cow; milk yield; behaviour; housing; milking
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1. Introduction

Many dairy buildings are relatively old and cow size has increased progressively in past
decades [1]. Tethering cows restricts their freedom of movement [2]. Therefore, a number of farms
are currently changing from individual housing to group housing. However, the relocation process
has been implicated as one of the major aversions for received cattle [3]. The welfare impairment
associated with removing and arrival at a new facility can be one of the most stressful situations an
animal experiences and can cause a number of physiological and behavioural changes including altered
hormones, metabolites of energy and protein metabolism, and also changes in milk production [4–6].
During relocation, cattle are subjected to noise, strange surroundings, odours and companions,
overcrowding or sometimes isolation, hot or cold conditions, and a change of feed [7–9]. All of
these factors contribute to stress and potential performance losses.

There is limited information describing changes in production associated with relocation of
lactating dairy cows. Soch et al. [10] recorded decrease of milk yield from 19.0 kg before treatment on
10.2 kg in the first day after moving from stanchion-stall to free-stall housing. Norell and Appleman [11]
declared that there was no effect on yearly milk production the first year following relocation.
After changing from stanchion-stall to free-stall housing, cows produced nearly 200 kg less 3.5%
fat-corrected milk than stanchion herds. However, yearly differences in milk yield did not occur
between the changes of the four housing systems and control herds significantly. Brakel and Leis [12]
observed that the milk yield of regrouped cows decreased by 3% on the first day following regrouping.
Phillips and Rind [13] found that milk yield of mixed cows was 3% less in the first week than cows
in the unmixed groups, and 1% less in the sixth week after mixing. The reduction in milk yield was
similar for first- and second-lactation cows.

Dairy cows are relatively adaptable to a wide range of environments. Various criteria have
been proposed to identify inappropriate management and housing conditions for them [14–16].
Some researchers have placed emphasis on criteria of well-being [17]. Cow comfort is widely
recognized as an important effect on propensity to produce milk [18–20]. When a cow is not standing
comfortably in the milking parlour, she can be stressed. Stress factors in the milking parlour include
small stands, inconvenient hygiene, inappropriate microclimate, and insufficient floors. Cow reactions
to parlour stress include not entering the parlour voluntarily, kicking off the milking cluster, defecating
in the parlour or refusing milk let-down [8,18]. A modern dairy facility requires quality design,
construction and ultimately management to provide a cow-centered living space. The novelty of this
study is examining the impact of the manner of milking and parlour change on cows.

The purpose of this study was to evaluate the influence of the acute stress associated with the
environment transition when relocating dairy cows to different housing on their milk production and
maintenance behaviour. We hypothesized that treatment would affect time spent lying, standing and
ruminating, and also milk yield.

2. Materials and Methods

2.1. Animals

In order to evaluate the adaptability after relocation to a new housing type, 41 Holstein cows
on first and second lactation with the average age of 1244 ± 113 days (from 1080 to 1380 days) and
live body weight of 558 ± 45 kg were observed. Eighteen cows were in their first lactation and 23 in
their second lactation. Cows were kept in two pens (movement area 7.4 m2 per animal, concrete
alleys 2.6 m wide) with free stalls (1.15 × 2.0 m). There were 21 cows in Pen 1, and 20 cows in Pen 2.
The groups were balanced according to parity. There were 9 first-parity cows and 12 second-parity
cows in Pen 1 (1284 ± 107 days, 559 ± 45 kg), and 9 first-parity cows and 11 second-parity cows in Pen 2
(1200 ± 102 days, 556 ± 47 kg). Feed was available throughout the 24 h period, except during milking.
The average day in milk and days pregnant for all cows were 203 ± 135 days and 52 ± 75 days. In total,
there were 21 cows pregnant and 20 open. Eleven cows were pregnant and 10 open in Pen 1. Ten heads
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from both categories were in Pen 2 (10 pregnant and 10 open). The mean stages of gravidity were
101 ± 69 days in the first-lactation group and 37 ± 53 days in second-lactation cows.

2.2. Treatment and Housing

The cows were moved into the new facility with free-stall housing from the old barn with
stanchion-stall housing. The average daily air temperature and relative humidity in the housing facility
were 14.4 ± 1.52 ◦C and 79.1% ± 3.15%, respectively, during the last week period.

On the morning of the relocation day, farm employees led cows to a rebuilt facility with
free-stall housing, a distance of 120 m. All cows were moved to the new housing together, at
the same time (at once). The mean daily air temperature and relative humidity in the housing
facility were 14.6 ± 1.6 ◦C and 81.3% ± 3.0%, respectively, during the experimental period of 25 days.
These parameters were continuously recorded using data loggers.

Before relocation, cows were housed in stanchion-stall housing in the old facility (with low
arch chain ties, dimensions of platform 1.125 m width, 1.65 m length). The new facility was group
housing with free stalls, which consists of a solid concrete floor sloping towards a drain in the middle.
Manure was removed with a scraper. Cows were kept in two pens (movement area 7.4 m2 per animal,
concrete alleys 2.6 m wide). Free stalls (1.15 × 2.0 m) were concrete-bedded with straw mattresses
above the concrete floor covered lightly with sawdust. Both pens were continuously illuminated
throughout the experiment.

The experimental period lasted for 25 days (during the months of November–December 2012).
The study was performed in Nitra, Slovakia. The local climate is Cfb, according to the Köppen
climate classification. The “C” climate is defined as one with the coldest month’s average temperature
below 18 ◦C and above −3 ◦C; the warmest month’s average temperature is above 10 ◦C. The letter
“f” represents a climate where no dry season occurs, the “b” the warmest month < 22 ◦C, but at least
4 months > 10 ◦C [21].

2.3. Milking

Cows in the stanchion-stall housing were milked with a pipeline milking system with the vacuum
level of 50 kPa (standard high-line system), pulsation rate 57 cycles per min, and pulsation ratio 60:40.
The last two individual milk yields were recorded during the evening and morning milking before
shifting (05:00 and 16:00 h). Individual milk yields were weighted as the amount of milk from the milk
can (pail) on an electronic scale.

After removing in the free-stall housing facility, the cows were milked in a double-five herringbone
design (with vacuum level 50 kPa, pulsation rate 55 cycles per minute and pulsation ratio 60:40) and
both side-opening at the same time as before removing. The parameters of both milking systems
were similar.

Individual milk yields were measured electronically. Each electronic milk meter was checked the
last day before starting the trial and then two times per each week in order to calculate its deviation
level. This was done by comparison of the amount of milk weighed on an electronic scale. All electronic
meters had a tolerance level to within 3%. The cows were not habituated to milking in a free-stall barn.

The first milking after removing was at the evening milking, and the second one the next
morning. Individual milk yields (25 days) were recorded electronically at each morning and evening
milking. Individual milk yield per day was calculated as the sum of the evening and morning yields.
The decrease in the amount of milk in the first day (D01) and the increase in the amount of milk on the
14th day (D141) were calculated.

The cows were milked twice a day at 05:00 and 16:00 after being driven by the herdsman a short
distance within the barn to a holding area, which measured 13.5 m × 4.5 m, adjacent to the milking
parlour. The time spent by each cow in the holding area before milking varied from 15 to 30 min.
Total times of standing during a milking session (i.e., before and after milking in the holding area,
standing in the milking parlour) represented in the first, second and tenth days were 118 ± 30 min,
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95 ± 22 min, and 100 ± 23 min, respectively. Cows entered the parlour individually once a milking
stall was available. Upon exiting the parlour, cows remained in a separate holding area until all other
cows in the group were milked. The cows then walked through an alley, passed over a set of scales,
and had access to their free-stall pens immediately.

2.4. Feeding

The cows were fed a total mixed ration consisting of maize silage (6.72 kg·DM−1), alfalfa
haylage (6.18 kg·DM−1), alfalfa hay (3.22 kg·DM−1), barley straw (0.38 kg·DM−1), brewer’s grain
(0.38 kg·DM−1), sugar-beet pulp (0.57 kg·DM−1), and concentrate mixture for high-yielding cows
(1.73 kg·DM−1) throughout the study. Feed ration contained 19.2 kg DM, 131.0 MJ NEL, 1.84 kg PDI,
2.89 kg of crude protein and 3.41 kg of crude fibre. Diet was the same from one week prior to relocation
through four weeks following the move. Following relocation, all cows had daily feed prepared in
troughs. Subsequently, they were fed once daily at 10:00 h. The total mixed diet was administered to
troughs in the new cubicle barn by a feeding wagon. Feeding was allowed throughout the 24 h period,
except during milking. Feed bunks were located centrally to the free-stall pens; raised 0.68 m above
ground and 0.7 m of feeding space. Cows did not receive concentrates separately. Automatic watering
troughs were located next to feed bunks and at the end of free-stall pens.

2.5. Ethological Observations

Cows were observed for three 24 h periods (first, second and tenth day) after moving into the
new facility with cubicle housing, and behavioural observations were recorded at 10 min intervals
(from 10:00 h). Behavioural data were obtained by video observations and electronic measurements.
The barn was equipped with video cameras for continuous filming of the cows’ activities. There were
computer technics and software for evaluation (cameras: Samsung SCB-3000P, HDD recorder Versatile
H.264 DVR), the Observer XT, Noldus (software on transmitten behavioural activities into numerical
data). During the 24 h of observation, two observers were always present (for controlling); one person
for each pen. They changed after 12 h; four observers were totally (they were mostly the authors of the
manuscript), highly experienced in the evaluation of welfare and health. They received directives, of
course, one day before the start of the experiment; and also conducted training. Data were obtained
from the video, done by the author of the article.

Thus, the lying-down behaviour of cows can be an important criterion in the assessment of
comfort after relocation, which we used in the research and comprehensive assessment of laterality,
including lying on the left and right sides. Time spent lying (on the left and right side), standing (with
or without movement, including time spent in the milking parlour), feeding, ruminating (ruminating
while standing plus ruminating while lying), as well as the number of activity bouts were calculated.
Based on this data, activity latencies and episodes were calculated.

The latency for each cow to the initiation of defined behaviour after relocation was determined.
Latency time for total lying is first time lying down, regardless of which side the cow lay on. Latency for
lying on the left or right side was calculated as first time lying down on the observed side (time
between the onset of a stimulus and the initiation of the response, or recording how long it takes the
cow to initiate the behaviour after a particular event occurs). Duration of behaviour episodes were
summarized as a continuous series of records of the same activity lengths after relocation.

2.6. Statistical Evaluation

The data were analysed using a General Linear Model analysis of variance (ANOVA) as repeated
measures by the statistical package STATISTIX [22]. The normality of data distribution was evaluated
by the Wilk–Shapiro/Rankin Plot procedure. All data conformed to a normal distribution. Significant
differences between groups were tested by Comparisons of Mean Ranks. Differences among means
were tested by Bonferroni’s method. Values are expressed as means ± SD (standard deviation).
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The evaluated factors were day (of ethological observation or milk recording), lactation number
(first, second), and gestation (pregnant, open). The dependent variables included daily milk yield;
times spent lying, lying on the left and right sides, standing, feeding, and ruminating; latencies of
lying, lying on the left and right sides, feeding, and ruminating; lengths and numbers of episodes
lying, lying on the left and right sides, standing, feeding, and ruminating.

3. Results

3.1. Maintenance Behaviour

The observed cows generally lay down up to ten hours (596.3 ± 282.7 min). The cows in their second
lactation and open cows lay down sooner after relocation to a new barn than cows in their first lactation
and pregnant cows. The biggest differences—but statistically insignificant—were found between first and
second lactation in the times of the first lying on the left side (793.3 ± 453.2 min vs. 648.7 ± 382.2 min,
df 1,1,40; p ≥ 0.05), and lying on the right side (1053.3 ± 663.7 min vs. 745.0 ± 380.0 min, df 1,1,39;
p ≥ 0.05). Latencies of first lying tended to vary also between pregnant and open cows in the lying on
the left side (760.5 ± 504.9 min vs. 661.5 ± 300.5 min, df 1,1,40; p ≥ 0.05), and lying on the right side
(980.0 ± 654.8 min vs. 777.4 ± 371.0 min, df 1,1,39; p ≥ 0.05) (Figure 1).
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Figure 1. Latency of resting behaviour after removing (minutes).

Dissatisfaction or restlessness of cows is reflected in the frequently changing positions and
behaviour activities. This study recorded a trend of non-significantly lower episode numbers of total
lying (1.25 ± 0.5 vs. 2.67 ± 1.63; 1.6 ± 0.55 vs. 2.6 ± 1.95), lying on the left (1.33 ± 0.58 vs. 1.71 ± 1.11;
1.5 ± 0.58 vs.1.67 ± 1.21) and right sides (1.0 ± 0.0 vs. 1.4 ± 0.55; 1.0 ± 0.0 vs.1.5 ± 0.58) in first-lactation
cows and pregnant cows in comparison to second-lactation cows and open cows.

First-lactation cows had shorter lying episodes on the left side (40.0 ± 29.4 min vs. 58.6 ± 33.9 min;
df 1,1,10; p < 0.001), and the lying time on the right side (15.0 ± 7.1 min vs. 52.5 ± 5.0 min; df 1,1,5;
p < 0.001) than second-lactation cows. Pregnant cows exhibited longer duration of the first lying
episode on the left side (53.3 ± 30.8 min vs. 50.0 ± 37.4 min; df 1,1,10; p < 0.01), and a longer time
of ruminating (18.5 ± 14.2 min vs. 15.5 ± 9.4 min; df 1,1,10; p < 0.05) than open cows following the
relocation (Figure 2).

Large differences were recorded in the evaluation of the behaviour during the first, second
and tenth day after the transfer. The times of total lying (336.3 ± 171.1 min; 628.0 ± 181.2 min;
756.1 ± 140.3 min; df 1,122; p < 0.001) were increasing from the first day to the tenth day after relocation.
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The cows lay longer on their left sides during all days. A similar course—but not significant—was
found at rumination time (318.0 ± 58.7 min; 325.4 ± 74.1 min; 440.5 ± 77.4 min). The total time of
standing was decreasing (1103.7 ± 171.1 min; 811.9 ± 181.2 min; 683.9 ± 140.3; df 1,122; p < 0.001)
from the first day to the tenth day.Animals 2017, 7, 16  7 of 14 
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3.2. Milk Yield

Relocation had a large significant negative impact on daily milk yield. Cows produced 7.21 kg
milk (23.3%) less at the first day (D1) following the transfer than at the last day prior to moving (D0)
(23.76 ± 7.20 kg vs. 30.97 ± 7.26 kg, df 1,1,40; p < 0.001); on the second day milk production increased
from D1 (27.53 ± 8.09 kg). Loss of milk was gradually reduced and, on the 14th day (D14), achieved
maximum production (32.16 ± 8.87 kg), which represented an increase of 8.84 kg (28.5%) of milk yield.
The difference between D1 and D14 was also significant (df 1,1,40; p = 0.015). A similar course was
observed in all evaluated factors (lactation number, pregnancy) (Figure 3).
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Open cows decreased milk yield immediately after relocating more so than pregnant cows
(8.08 ± 7.37 kg vs. 6.38 ± 5.00 kg). Decrease of milk immediately after removing (30.95 ± 7.23 kg vs.
23.77 ± 7.22 kg, df 1,1,40; p < 0.01) was significantly lower in first-lactation cows (4.26 ± 3.74 kg vs.
9.51 ± 6.89 kg, p < 0.01), but the increase on the 14th day (D141) (23.76 ± 7.20 kg vs. 31.82 ± 8.96 kg,
df 1,1,40; p < 0.05) was also lower than in second-lactation cows (5.29 ± 6.45 kg vs. 10.83 ± 6.92 kg,
df 1,1,40; p < 0.05) (Figure 4).Animals 2017, 7, 16  8 of 14 
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4. Discussion

This study was conducted to determine that the factors of day, lactation number, and reproductive
status have an effect on behaviour after dairy cows shift from a stanchion-stall barn to a free-stall barn.
The central topics to be considered in this paper are the ways in which behaviour and production
responses change during unknown environment. Relocation had a negative impact on daily milk
yield [10,11]. Therefore, we used the following measures as latency to perform the first rest, eating
and ruminating, lengths and number the first maintenance episodes of behaviours. Dissatisfaction or
restlessness of cows is reflected in the frequently changing positions and behaviour activities [8,12].

Dairy cattle present few behaviour problems in general probably because farmers have selected
docile animals as well as high producers. Farmers tend to cull cows from the herd that do not conform
to the system. Dairy cows are docile by nature and only change their behaviour in response to
environmental or management changes. The biggest problems that arise with dairy cows concern
changes in their management [23]. However, there are many other factors that cause these cows to
suffer when adapting. A sudden novel event can be highly stressful to an animal [24,25]. When cows
that had formerly been milked and fed simultaneously in a stanchion barn are placed in free stalls and
are not fed concentrates when they are milked, they may be dissatisfied and restless [23]. Dairy cows
pay greater attention to moving objects than to static ones, but their perception of motion is less
fluid than in humans. Therefore, sudden movements by humans may cause anxiety and even panic
reactions [24]. Cattle perception ability is also used to characterize individual animal behaviours under
farm conditions—especially social behaviour.

After relocation, it is important to find how long it takes dairy cows to calm down and start
performing normal patterns of behaviour. After moving, cows spend more time standing. The number
of standing cows after relocating depends on the suitability of the barn conditions and the experience
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of the operator who moves the cows [26]. When unfamiliar cows first meet, fighting often occurs to
establish rank. Once hierarchical structure within a group is established, negative interactions become
less common except for a limited feed, or preferred lying areas [27–30].

Cows occasionally manifested a reduced latency to first lying down. Chaplin et al. [31] reported
about significant findings when cows showed more lying after deprivation of lying. Lying deprivation
can cause a rest disturbance. Krohn and Munksgaard [32] and Bolinger et al. [33] wrote that cows
changed their lying position depending on whether or not they were restricted from lying down before.

Second-lactation cows and open cows lay down sooner than cows in their first lactation or
pregnant cows. It could be due to multiple causes. According to our opinion, second-lactation cows
needed less time to lie down due to a faster adaptation phase; they are older and more experienced.
After a housing change, cows could have more interrupted attempts at lying and explore the lying area
more prior to lying down. Yet why open cows lie down earlier than pregnant cows is difficult to explain.
There is a lack of sources; nobody has probably dealt with this problem except for us. One reason
could be that these cows were placed in the social order at a higher level. Evaluating the adaptation of
dairy cows to new housing is a significant indicator length of the first episode of specific behaviour
activity. First-lactation cows had shorter lying episodes on the left side and the lying time on the right
side than second-lactation cows. Pregnant cows exhibited longer duration of the first lying episode
on the left side, and a longer time of ruminating than open cows following the relocation. However,
neither lactation order nor pregnancy status statistically affected latency to lie down, ruminating or
feeding. Similarly, lengths of maintenance activities episodes after removing were not significantly
different among treatment groups following relocation. Another possible explanation is that the open
cows are higher yielding than those cows early after parturition or pregnant.

We found that after relocation and a housing change, the times of lying increased gradually
from the first to the third observation in the tenth day. A similar course was found at rumination
time. Relocation and mixing of unfamiliar cows resulted in modification of behaviour immediately
following the change. The lying time was reduced; an increase in time spent standing was recorded.
However, these modifications were clearly evident only during the first day after moving and a change
of housing type. The expected decreased lying time on the day of relocation may have been due
to some cows being much less willing to displace others to gain access to a preferred free stall [34],
especially primiparous cows, which when first exposed to free stalls in a competitive environment
at feeding, may have decreased lying time [35]. However, in this work, the groups were not equally
balanced; obtained results can be questionable.

The lying-down behaviour of cows is an important criterion in comfort; therefore, we used
comprehensive assessment of laterality, including lying on the left and right sides. Laterality of lying
can be an interesting welfare indicator; particularly in assessing changes in health status in dairy
cattle [36,37]. Laterality is not random, but is motivated by the amount of rumen fill, slope of the floor,
stage of gestation, occupancy of an adjacent stall [38,39].

In this study, the cows lay longer on their left sides during all days. First-lactation cows had
shorter lying episodes on the left side, and the lying time on the right side, than second-lactation cows.
Pregnant cows exhibited longer duration of the first lying episode on the left side, and a longer time of
ruminating than open cows following the relocation. It is very difficult to explain this phenomenon.
However, after analyzing the cows according to pregnancy stage, we discovered that mean stages of
gravidity were 101 days in the first-lactation group and 37 days in second-lactation cows. Our findings
are comparable with the pattern within the literature. Previous studies [38,39] have suggested that
cows in later stages of pregnancy tend to lie down more on the left side because the fetus is located
mainly on the right side of the body.

Relocation to a new facility did not involve long transport periods or constantly changing
surroundings. Therefore, we expected that there would be an increase in behavioural and physiological
indicators of stress, but these responses would be short-lived as the cows became acclimated to their
new habitat. The welfare of dairy cattle can be maintained and their needs met under a variety
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of management systems [40]. The coping of cattle with different environment processes certainly
involves a change in neuronal and endocrine functions [41–43]. Therefore, the relocation process
is generally recognized as a stressful event. We have few objective criteria with which to judge
the well-being in dairy farms yet, and many of the fundamental questions remain unanswered and
often unconsidered [8,17,44]. For another animal that has had no previous experience with being
restrained, it may react violently and physiological stress indicators will be high. The stress response
is affected by an interaction between the animal’s previous experiences and temperament and other
inherited behavioural traits. On the other hand, according to [25], attempts to acclimate older cows to
handling have been less successful. This may be due to previous experiences with aversive handling.
The findings of Adamczyk et al. [30] indicate that the behaviour of loose-housed cows depends on
whether their behavioural needs have been met. Once the animals were provided with a sufficient
number of feeding places and ad libitum access to good quality feed, no social behaviours associated
with temperament or dominance/submissiveness relationships at the feeding table were observed.
Regrouping may also affect the stocking density within the pen, which also affects competitive
encounters among cows. Increasing stocking density can increase competition over feed and decrease
the time cows spend feeding and lying down.

Cows produced significantly less milk at the first day following the relocation than at the last
day before. This important result can be explained on the basis of many aspects. Animals in group
housing are often regrouped with unfamiliar herd-mates [34,45,46], and this regrouping can induce
stress-related behavioural and physiological reactions. Generally, after relocating into the unknown
barn, cows stand only, do not want to eat and lie down, and relax. Rest and rapid food intake are
guidelines for preventing a decline in milk following a change of environment [7,13]. Dairy herds
require a high level of management to ensure that the health and welfare standards for the cows are met.
While removing is part of the relocation process, there are multiple factors such as pathogen exposure,
commingling, feed ration changes, handling, and acclimation to a novel environment that contribute
to the shipping stress complex generally associated with newly received cattle [15]. It is common to
regroup cows during lactation and it is said that this usually does not adversely affect production.
However, a reduction in milk production after regrouping has been reported by Hasegawa et al. [47]
and this can reach 4% during the first five days [48]. When cows were overstocked, there was increased
competition for free stalls. They spent less time lying in the free stalls and more time standing in
the alley. Also, rumination time is decreased [26,49]. The relocation process is generally regarded as
stressful to cattle and includes both physical and psychological stimuli that can cause detrimental
physiological and endocrine changes. These physiological and endocrine changes can often potentiate
or alter other physiological, immunological, or endocrine responses. Consequently, the release of
cortisol associated with the relocation process can cause cattle to be more susceptible to disease
through immunosuppression [15,39]. Sevi et al. [50] studied the stressfulness in sheep. They found
that regrouping and relocation induced short-term effects on production performance. Moving and
mixing were found to cause increased cortisol secretion and to have a slight and short-term effect
on the productive traits of lactating cows. Former trials have shown that regrouping has no or very
slight impact on milk yield in dairy cattle [12,39], except when this practice involves animals that are
presumably more susceptible to stress, such as primiparous cows of low social rank [47].

As stated by Grandin [3] and Broom [17], animal housing and management systems are the
most important causes of poor welfare, which impairs the production. These responses would vary
with the environmental terms but are also considerably affected by the metabolic pressures on the
individual [6,15]. Environmental conditions that elicit physiological coping responses in animals cause
deterioration of well-being and slow adaptation of cattle [38]. Changes in the milking parlour can
also affect cow behaviour [51]. Being milked in an unfamiliar environment can cause the inhibition of
milk ejection.

In the present study, relocation caused prolonged stress, but cows quickly adapted to the new
facility. Milk yield was gradually increased and, on the 14th day, reached maximum production.
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Why did it not last longer? We can explain this through better conditions in the new barn and better
well-being in free-stall housing. The freedom of movement in tie stalls is restricted in a way that
unnecessary suffering is caused [2]. Also, Holroyd et al. [52] found that growth decrease of beef cattle
was recovered after five days. Phillips and Rind [13] reviewed more papers and highlight the various
milk reductions after cows mixing. The social relationship between cows is usually established within
a few days after grouping [13,52,53]. During these first days, aggressive encounters are common.
When the dominance relationships are established, conflicts are often resolved through threats and
avoidance. It seems that the consequences of relocation have no long-lasting effect in dairy cows.

In this study, cows on second lactation yielded more than first-lactation cows, not only prior to
removing, but also following the move. However, second-lactation cows had higher declines in milk
yield than first-lactation cows. This can be explained by their yielding. The response of high-yielding
cows is usually greater than low-yielding cows. However, the drop did not last too long. Cows in
free-stall housing have greater freedom for movement and exercise, and have more opportunity to
improve production. Also, open cows decreased milk yield immediately relocating more than pregnant
cows. Open cows are much more likely to be sensitive. They may not yet be adapted after a difficult
delivery, but, generally, it depends on the stage of lactation or pregnancy [54,55]. The impact of
pregnancy on milk yield depends on lactation stage. The effect is higher in mid-lactation than in
late-lactation [54]. A significant effect of pregnancy on milk yield is usually observed from the fifth
month of gestation onwards [54–56].

It should be noted again that the first-lactation cows and pregnant cows could be included in the
lower level of the social hierarchy. The behavioural studies by more authors [57–59] showed that the
low-ranked cows had a more efficient eating pattern with less time spent in an eating area and fewer
visits made to the feed troughs. However, dominance becomes important only when there is a very
limited amount of food for which to compete [38,48].

We studied the available literature, but the effect of pregnancy on the social behaviour or hierarchy
of dairy cows was dedicated to a minimum number of authors. Pregnant cows are likely to be
problematic; therefore, the study of their behaviour is absent. However, they are always present in the
herd, so we wanted to include this in our observations. According to our empirical experience, we
have compiled a design experiment.

The mixing of new cows after relocation can create social tension [12]. The previous research has
considered only the grouping of similar cattle, for example, as they change between feeding groups.
Yet the cows usually end up in approximately the same relative position in the dominance hierarchy as
previously, with no loss of position as a result of the move [12,13]. However, there is little evidence to
support the conclusion that pregnant animals suffer in terms of well-being when forced to compete
with open cows. According to the majority of authors, the most important factors in determining social
position are age and live body weight. However, it is almost impossible to control for other factors, as
age is often associated with seniority in the group, weight and experience [38,48].

With advancing gestation, dairy cows become slower. For most pregnant cows, sexual activity
is not clear but some accompany open cows in heat and can even jump on them. They do not try
to improve their social order, avoid conflicts and tend to seek contact in the form of social contacts,
such as sniffing and licking. Other cows respect their condition. However, we cannot say that they
are strictly submissive. Rather, they only protect the fetus and therefore do not enter into conflict.
Pregnant cows are, therefore, often considered to suffer the most in new social environments [38,60].

Moreover, the effects of combining stressors may cause aggravated welfare, especially the
adaptation to a distinct type of housing [34,48,51]. Cows in the present study decreased their lying
times directly after removing on the first day but partially returned to usual levels the following
day. Overcrowding could contribute to a high variation in individual lying bouts [34,59]. A better
understanding of the components associated with the relocation process is needed to identify the
major stressors and at what point multiple stressors begin to impact endocrine, immunological and
metabolic functions in a manner that jeopardizes the health and well-being of cattle [15,43].
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5. Conclusions

The observed cows generally lay down up to ten hours after moving, milk production decreased
significantly immediately after relocation and return to baseline occurred after 14 days.

The results of this study suggest that removing cows from the tie-stall barn with a pipeline
milking system into the barn with free-stall housing and a milking parlour caused a decline in cows’
milk production. However, when the cows are moved to a better environment, they rapidly adapt
to change.

Acknowledgments: This article was written based on data projects APVV-0632-10 and APVV-15-0060 of the
Slovak Research and Development Agency, Bratislava, Slovakia. This study was made possible also through
projects NAZV QJ1210144, Czech Republic, and CEGEZ 26220120073, supported by the Operational Programme
Research and Development funded from the European Regional Development Fund.

Author Contributions: Jan Broucek, Michal Uhrincat and Stefan Mihina conceived and designed the experiments;
Michal Uhrincat, Anton Hanus, and Andrea Mrekajova performed the experiments; Jan Broucek and Miloslav Soch
analysed the data; Jan Broucek wrote the manuscript with contributions from Stefan Mihina and Miloslav Soch.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Bewley, J.; Palmer, R.W.; Jackson-Smith, D.B. A Comparison of Free-Stall Barns Used by Modernized
Wisconsin Dairies. J. Dairy Sci. 2001, 84, 528–541. [CrossRef]

2. Norring, M.; Valros, A.; Munksgaard, L. Milk yield affects time budget of dairy cows in tie-stalls. J. Dairy Sci.
2012, 95, 102–108. [CrossRef] [PubMed]

3. Grandin, T. Handling methods and facilities to reduce stress in cattle. Vet. Clinics N. Am. Food Anim. Pract.
1998, 14, 325–341. [CrossRef]

4. Loerch, S.C.; Fluharty, F.L. Physiological changes and digestive capabilities of newly received feedlot cattle.
J. Anim. Sci. 1999, 77, 1113–1119. [CrossRef]

5. Van Reenen, C.G.; O’Connaell, N.E.; van der Werf, J.T.; Korte, S.M.; Hopster, H.; Jones, R.B.; Blokhuis, H.J.
Responses of calves to acute stress: Individual consistency and relations between behavioural and
physiological measures. Physiol. Behav. 2005, 85, 557–570. [CrossRef] [PubMed]

6. Koolhaas, J.M.; De Boer, S.F.; Coppens, C.M.; Buwald, B. Neuroendocrinology of coping styles: Towards
understanding the biology of individual variation. Front. Neuroendocrinol. 2010, 31, 307–321. [CrossRef]
[PubMed]

7. Johansson, B.; Redbo, I.; Svennersten-Sjaunja, K. Effect of feeding before, during and after milking on dairy
cow behaviour and the hormone cortisol. Anim. Sci. 1999, 68, 597–604. [CrossRef]

8. Keeling, L.; Jensen, P. Behavioural Disturbances, Stress and Welfare. In The Ethology of Domestic Animals:
An Introductory Text, 1st ed.; Jensen, P., Ed.; CAB International: Wallingford, UK, 2002; pp. 79–98.

9. Grandin, T. Transferring results of behavioral research to industry to improve animal welfare on the farm,
ranch and the slaughter plant. Appl. Anim. Behav. Sci. 2003, 81, 215–228. [CrossRef]

10. Soch, M.; Kolarova, P.; Rehout, V.; Kosvanec, K.; Hajic, F.; Citek, J. Effect of dairy cows moving from tie-stall
to loose housing system on their production and behaviour. Sbornik ZF JU Ceske Budejovice-Zootechnicka Rada
1997, 14, 77–86.

11. Norell, R.J.; Appleman, R.D. Change of milk production with housing system and herd expansion.
J. Dairy Sci. 1981, 64, 1749–1755. [CrossRef]

12. Brakel, W.J.; Leis, R.A. Impact of social disorganization on behavior, milk yield, and body weight of
dairy cows. J. Dairy Sci. 1976, 59, 716–721. [CrossRef]

13. Phillips, C.J.C.; Rind, M.I. The Effects on Production and Behavior of Mixing Uniparous and Multiparous Cows.
J. Dairy Sci. 2001, 84, 2424–2429. [CrossRef]

14. Grandin, T. Assessment of stress during handling and transport. J. Anim. Sci. 1997, 75, 249–257. [CrossRef]
[PubMed]

15. Falkenberg, S.M.; Carroll, J.A.; Keisler, D.H.; Sartin, J.L.; Elsasser, T.H.; Buntyn, J.O.; Broadway, P.R.;
Schmidt, T.B. Evaluation of the endocrine response of cattle during the relocation process. Livest. Sci. 2013,
151, 203–212. [CrossRef]

221Dairy Cows Produce Less Milk and Modify Their Behaviour during the Transition between...

______________________ WORLD TECHNOLOGIES ______________________

http://dx.doi.org/10.3168/jds.S0022-0302(01)74504-3
http://dx.doi.org/10.3168/jds.2010-3458
http://www.ncbi.nlm.nih.gov/pubmed/22192189
http://dx.doi.org/10.1016/S0749-0720(15)30257-7
http://dx.doi.org/10.2527/1999.7751113x
http://dx.doi.org/10.1016/j.physbeh.2005.06.015
http://www.ncbi.nlm.nih.gov/pubmed/16081113
http://dx.doi.org/10.1016/j.yfrne.2010.04.001
http://www.ncbi.nlm.nih.gov/pubmed/20382177
http://dx.doi.org/10.1017/S1357729800050621
http://dx.doi.org/10.1016/S0168-1591(02)00282-4
http://dx.doi.org/10.3168/jds.S0022-0302(81)82759-2
http://dx.doi.org/10.3168/jds.S0022-0302(76)84263-4
http://dx.doi.org/10.3168/jds.S0022-0302(01)74692-9
http://dx.doi.org/10.2527/1997.751249x
http://www.ncbi.nlm.nih.gov/pubmed/9027573
http://dx.doi.org/10.1016/j.livsci.2012.09.009


WT

16. Adamczyk, K.; Pokorska, J.; Makulska, J.; Earley, B.; Mazurek, M. Genetic analysis and evaluation of
behavioural traits in cattle. Livest. Sci. 2013, 154, 1–12. [CrossRef]

17. Broom, D.M. Behaviour and welfare in relation to pathology. Appl. Anim. Behav. Sci. 2006, 97, 73–83. [CrossRef]
18. Mihina, S.; Kazimirova, V.; Copland, T.A. Technology for Farm Animal Husbandry; Slovak Agricultural University:

Nitra, Slovakia, 2012.
19. Wilkes, C.O.; Pence, K.J.; Hurt, A.M.; Becvar, O.; Knowlton, K.F.; McGilliard, M.L.; Gwazdauskas, F.C. Effect of

relocation on locomotion and cleanliness in dairy cows. J. Dairy Res. 2008, 75, 19–23. [CrossRef] [PubMed]
20. Schirmann, N.; Chapinal, D.M.; Weary, D.M.; Heuwieser, W.; von Keyserlingk, M.A.G. Short-term effects of

regrouping on behavior of prepartum dairy cows. J. Dairy Sci. 2011, 94, 2312–2319. [CrossRef] [PubMed]
21. Melo, M.; Lapin, M.; Damborska, I. Methods for the design of climate change scenario in Slovakia for the

21st century. Bull. Geogr. Phys. Geogr. Ser. 2009, 1, 77–90.
22. Anonymous. Statistix for Windows, Version 9.0, User’s Manual; Analytical Software: Tallahassee, FL, USA,

2009; pp. 1–454.
23. Houpt, K.A. Domestic Animal Behavior for Veterinarians and Animal Scientists; Iowa State University Press:

Ames, IA, USA, 1991.
24. Adamczyk, K.; Górecka-Bruzda, A.; Nowicki, J.; Gumułka, M.; Molik, E.; Schwarz, T.; Earley, B.; Klocek, C.

Perception of environment in farm animals—A review. Ann. Anim. Sci. 2015, 3, 565–589. [CrossRef]
25. Grandin, T.; Shivley, C. How Farm Animals React and Perceive Stressful Situations Such As Handling,

Restraint, and Transport. Animals 2015, 5, 1233–1251. [CrossRef] [PubMed]
26. Fregonesi, J.A.; Tucker, C.B.; Weary, D.M. Overstocking Reduces Lying Time in Dairy Cows. J. Dairy Sci.

2007, 90, 3349–3354. [CrossRef] [PubMed]
27. Huzzey, J.M.; DeVries, T.J.; Valois, P.; von Keyserlingk, M.A.G. Stocking density and Feed Barrier Design

Affect the Feeding and Social Behaviour of Dairy Cattle. J. Dairy Sci. 2006, 89, 126–133. [CrossRef]
28. Broucek, J.; Uhrincat, M.; Soch, M.; Kisac, P. Genetics of behaviour in cattle. Slovak J. Anim. Sci. 2008, 41,

166–172.
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