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1. Summary

Growing animal welfare concerns have pushed some jurisdictions to strengthen regulations addressing live
farm animal transportation, but whether they provide satisfactory levels of protection for animals remains to
be shown. Using recent peer-reviewed literature, we identified 4 major risk factors associated with live animal
transportation (fitness for transport, journey duration, climatic conditions and space allowances) and explored
how regulations were structured to prevent animal welfare issues in 5 English-speaking Western jurisdictions
(Australia, Canada, New Zealand, the EU and the US). All legally binding federal regulations were
systematically reviewed and compared. Whether these rules were fit for purpose was assessed using the
relevant peer-reviewed scientific literature. Our findings indicate that most regulations in most jurisdictions
are often insufficient or too vague to be deemed fit for purpose. All 5 jurisdictions fall short in guaranteeing
adequate protection to livestock during transport, but recent changes as well as future policy proposals
currently in discussion may largely improve the welfare of farm animals during transportation.

2. Introduction

Agricultural practices are under increased scrutiny given their major contribution to climate change [1],
biodiversity loss [2] and the increased awareness of animal welfare issues by the public [3]. The latter is one of
the key barriers hindering the social sustainability of the livestock industries [4] with some food animal
products or practices being phased out in some jurisdictions due to animal welfare concerns. For example, foie
gras, which is produced by force-feeding ducks or geese, has been banned in several countries including
Israel, Turkey, Argentina, and most EU Member States due to concerns of animal cruelty 6). The European
Union has also banned the practice of housing sows in gestation stalls for the duration of their pregnancy,
with the exception of the first 4 weeks [7], for animal welfare reasons. The transport of live farm animals is
another practice that affects most farm animals at some point during their lifetime, and has attracted growing
criticism due to animal welfare concerns.

Farm animals are typically subjected to transport at least once in their lifetime (e.g., from the farm to the
abattoir) but in some industries transport may also occur when different parts of the production cycle coincide
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with a change in ownership. For instance, pigs are frequently transported at different phases of their
development in the US, and some pigs may be transported long distances across the country [8].
Transportation is a stressful experience for animals (e.g., for cattle, (9); in most cases, animals are prevented
from drinking, eating and resting during transport which can be very long in some jurisdictions. For example,
in Canada some animals (e.g., cattle) can be transported for 36 hours without feed, water and rest. Live
transportation is often associated with animals being exposed to additional stressors such as comingling with
unknown animals, human handling and extreme temperatures. Live transportation is therefore especially
challenging for vulnerable animals [e.g., cull sows, (10); cull cows, (11)]; classes of animals that are usually not
exempt from long journeys in some jurisdictions (e.g., the EU).

Most jurisdictions have put regulations in place to protect animals from harm. However, there is an increasing
number of public reports citing catastrophic and systemic failures in protecting animals during live
transportation. Challenges associated with live animal export to third countries (non-EU members) have been
highlighted in the EU [12] and New Zealand banned the export of livestock by sea effective on 30 April 2023
following the sinking of a ship departing from New Zealand with 43 crew members and 6,000 cattle on board
[13]. These events strengthened views amongst the public that livestock are not effectively protected from
harm during transport [see review [14]; Europe, [15]; Australia, [16]; Canada, [17]]. This view is also shared by
some institutions; members of the EU Parliament have repeatedly called for improved enforcement of existing
regulations and for new, more protective regulations during farm animal transport [18-20].

Global trade agreements between countries put additional pressure on jurisdictions to adopt regulations that
are efficient and harmonized between jurisdictions. Trade restrictions based on animal welfare concerns have
been implemented based on World Trade Organization rules [21,22]. Bilateral trade agreements in the future
may involve more discussions on how the animals were cared for in the country of origin, including how they
were transported and the degree to which the regulations protected the animals. In the context of the EU
“Farm to Fork Strategy”, the introduction of “mirror clauses” (i.e., clauses that would require imports from
third countries to adhere to the same welfare standards than the EU’s) in trade agreements with non-EU
countries has been called by some stakeholders and several EU ministers [23]. Such clauses could potentially
improve the welfare of farm animals beyond the EU borders [24]. However, if global trade agreements are
based on harmonized rules, these rules first have to demonstrate that they are fit for purpose.

Here we aim to provide the first comprehensive multi-country jurisdictional scan — or fitness check — of live
animal transportation regulations in five English-speaking Western jurisdictions (i.e., Australia, Canada, New
Zealand, the EU and the US). Fitness checks are defined by the European Commission “as a comprehensive
policy evaluation to assess whether the requlatory framework for a policy sector is fit for purpose” [25]. This type of
scan can help jurisdictions draw conclusions on potential future regulatory changes. Our analysis is intended
to enrich this process by evaluating five jurisdictions rather than one [e.g., [26]]. This multi-jurisdiction
approach provides a broader perspective on the different regulatory tools available to address similar issues.

We explored how these jurisdictions have approached the issues associated with live animal transportation
with a focus on binding regulations. We did not explore non-binding recommendations and guidelines (also
known as soft laws). In some circumstances, soft laws can be useful [27,28] notably to disseminate new rules
more quickly between stakeholders [e.g., in Canada, Appendix L, “Should this pig be loaded?” Decision Tree,
[29]], but they suffer important limitations, especially if they are not officially adopted as complementary to an
already comprehensive set of binding rules [e.g., [30,31]]. Hence the first step is to document how different
jurisdictions set up comprehensive, binding regulations to protect animals during live transportation.

To assess how the five different jurisdictions address live farm animal transportation, we aimed to (i) identify
major risk factors during transport using a systematic search of the relevant peer-reviewed scientific literature;
(ii) identify and screen all relevant legal texts in the five different jurisdictions addressing each of the different
risk factors identified previously, (iii) systematically check and compare how the five jurisdictions address risk
factors in accordance with the scientific literature to highlight major gaps in current policies and areas where
regulations appear fit for purpose. Finally (iv), we draw future policy directions inspired by the most
comprehensive regulations identified in the comparative analysis and from plans highlighted by different
countries for future regulations (Figure 1).
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Figure 1. Methodological diagram representing the different steps of the analysis.

3. Materials and Methods

Identification of main risk factors

To identify main risk factors leading to animal welfare issues during live transportation of farm animals, we
first conducted a rapid systematic search. Using Web of Science, we searched the peer-reviewed literature
published between January 2021 and December 2022 using the following Boolean search terms in the web of
knowledge database: livestock OR calf OR calves OR cow* OR pig OR piglet OR chick* OR “laying hen” OR
lamb OR sheep OR sow OR goat* OR rabbit* OR cattle OR horse* OR turkey, AND lairage OR transport OR
transportation OR “Live animal transport*”, AND “animal welfare” OR “animal wellbeing” OR “animal well-
being” OR stress. Our assumption was that the recent scientific literature would have largely focused its
efforts on the most pressing issues.

We included papers published in peer-reviewed, refereed journals. We sorted articles related to “dairy and
veterinary sciences” and excluded reviews and conferences abstracts. This led to 214 published papers. Titles
and abstracts were read and only papers focusing on live animal transportation welfare were included. To be
included, papers had to explore risk factors for reduced farm animal welfare during transportation (studies
looking at what happens before transportation or after it ends were not considered). We extracted the aim of
each study to identify which key risk factors were investigated. Aspects related to the journey such as length,
breaks, and distance covered were grouped as ‘journey duration’. Aspects related to trailer type, ventilation,
heat zones, temperature, humidity and CO, season or time of the day were grouped as ‘climatic conditions’.
Factors related to space allowances and density were grouped as “stocking density’. Pre-transport referred to
studies looking at different animal management practices (e.g., fasting) before transportation, which can affect
an animal’s response to transportation.

Jurisdictions examined

This study is based on a comparative analysis of the rules that govern livestock transport in five Western
English-speaking jurisdictions: Australia, Canada, New-Zealand, the EU and the US. Our analysis also covers
the United Kingdom (UK) as farm animal transportation is still under the EU Transport Regulation. Billions of
animals are transported each year in these jurisdictions [e.g., over 1.6 billion live animals transported in the
EU and beyond its borders in 2019, (154); Canada: over 700 million animals transported each year, [34]]. We
focused on these five jurisdictions because they display comparable levels of development [35] and have some
similarities in their farm animal industries. However, the same issues may not have been addressed similarly
in the different jurisdictions given differing geographical constraints, legal frameworks or timelines in
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adopting transportation regulations. The comparison between these five jurisdictions not only covers different
parts of the globe, but also provides opportunities to understand the different ways in which countries
regulate live animal transportation.

We focused our analysis on current mandatory rules and excluded ‘soft” instruments such as non-binding
recommendations and guidelines. We used the term ‘regulations’ throughout this paper, but in some
jurisdictions, rules applying to the transport of farm animals are written in codes of practice but not included
in legislations per se. We only included codes of practice for jurisdictions where they are binding legal
instruments. A full list of law materials used for this paper can be found in the Supplementary Material.

We also limited our investigation to regulations adopted at the national or federal level. For example, in the
US, this meant that our investigation was mostly limited to the so-called federal “Twenty-Eight-Hour Law”
and in the EU, we used the Transport Regulation that is applied to each EU Member State. Lastly, in the case
of Australia, Canada and New Zealand (NZ), we used national legislation or mandatory standards. However,
there may be variations within a jurisdiction. For example, although we used the national standards for land
transport as a basis of comparison in Australia, there are minor differences between states. Member states,
provinces or territories may also adopt additional regulations, depending on the legal framework.

We identified main policy texts legislating live farm animal transportation in each jurisdiction. Each
regulation/policy document was then screened for any relevant information regarding the 4 animal welfare
risk factors (e.g., any mention of regulated journey duration of live farm animal). This allowed us to compare
jurisdictions based on the type of regulations that have been implemented to protect farm animals during
transport. Data were extracted from these regulations that related to the four key animal welfare topics. Data
extraction included reviewing all relevant sections within the legal texts. If additional regulatory guidance
existed to help stakeholders implement the legislation, this was used in addition to the regulations. In Canada,
the Interpretive Guidance Document helps stakeholders to interpret the regulations, especially when the
wording is vague [36]. For example, the guidance document provides transporters with examples of signs of
‘mammary engorgement’; whereas the legislation only requires lactating animals to be transported without
their suckling offspring “at intervals that are sufficient to prevent mammary engorgement” .

Fitness check

After summarizing and comparing the regulations in the five jurisdictions, we reviewed animal welfare
scientific literature for each of the four risk factors to assess and compare whether the different jurisdictions
adopted regulations that are fit for purpose. The legal information was checked against the available scientific
literature, specifically looking for convergence (when a legal text applies current scientific consensus) and
divergence (when a legal text does not apply current scientific consensus) on each topic. Lastly, using different
sources such as the recent EFSA reports [37-41] and the Inception Impact Assessment “Revision of the EU
legislation on animal welfare” [42], we considered both recent and proposed changes to the regulations. In the
latter case, this refers to reviewed changes that have been announced but not yet been translated into
legislation or to different options that are being considered.

4. Results and Discussion

After summarizing and comparing the regulations in the five jurisdictions, we reviewed animal welfare
scientific literature for each of the four risk factors to assess and compare whether the different jurisdictions
adopted regulations that are fit for purpose. The legal information was checked against the available scientific
literature, specifically looking for convergence (when a legal text applies current scientific consensus) and
divergence (when a legal text does not apply current scientific consensus) on each topic. Lastly, using different
sources such as the recent EFSA reports [37-41] and the Inception Impact Assessment “Revision of the EU
legislation on animal welfare” [42], we considered both recent and proposed changes to the regulations. In the
latter case, this refers to reviewed changes that have been announced but not yet been translated into
legislation or to different options that are being considered.

R. Soc. open sci. https://mc.manuscriptcentral.com/rsos
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Among the 214 papers published between January 2021 and December 2022 on the welfare of farm animals
during transport, 58 (27%) met our inclusion criterion. Our results indicate that the most researched topics
included studies that focused on climatic conditions (n=28), journey duration (n=28), stocking density (n=14)
and fitness for transport (n=4). Other factors (e.g., motion stress, environmental enrichment or species
transported) were explored in only 1 or 2 studies. We retained four main risk factors: climatic conditions,
journey duration, stocking densities and fitness for transport as these studies all had at least 4 studies that had
addressed this specific factor. That said, we do recognize that other potential animal welfare risks including
challenges associated with loading (e.g., handling; ramp design), mixing animals, pre-transport management
(e.g., fasting) or driving conditions [43] are also important and warrant future work.

Fitness for transport

A comparative analysis of the regulations in the five jurisdictions can be found in Table 1.

The transport of unfit animals has been cited as the “the single most important [animal welfare] issue” during
transport [44] as it can impose undue suffering, particularly when the animal’s condition deteriorates during
transport [45]. Reasons contributing to poor fitness for transport may include young age, advanced pregnancy
or the presence of one or more health conditions [e.g., in pigs see [46]]. In dairy cattle production systems,
culling (removal from the herd) of sick (e.g., mastitis, metritis) or lame [47] cattle increase the risk that
transportation can further compromise the animal, inducing additional pain and suffering and leading to
higher risk of mortality over long journeys [48]. Compromised animals may also become ‘downers’ during
transport, a term commonly used to describe animals unable to stand [e.g., [49]].

The federal legislation in the US, adopted more than a century ago (i.e., 1873), does not have regulations on
fitness for domestic transport apart from a ban on the slaughter of non-ambulatory cattle [50]. The US does,
however, have some limited requirements on fitness for transport in regulations governing live animal
exportation (Table 1). In contrast, the other four jurisdictions have all adopted more comprehensive
regulations and generally prohibit transportation of unfit animals. For example, in Canada, the revised animal
transport regulations now state “no person shall load, confine or transport an animal that is unfit” unless certain
conditions (e.g., if the animal is to receive care) are met. However, there is some evidence that education about
the regulatory specifications about fitness for transport is lagging for some key stakeholders [e.g., in Canada:
Atlantic Canada, dairy farmers: [51]; British Columbia, livestock haulers and dairy farmers: [52]; Ontario,
dairy farmers: [53,54]; Ontario, veterinarians: [55]].

Regulations tend to prioritize aspects of what makes an animal “unfit’ and rarely include attributes of what
makes an animal fit for transport [46], though Australia does include some elements defining an animal fit for
transport. However, the list of ‘unfit’ signs ranges greatly across jurisdictions. For instance, EU regulations
only include two clinical-related signs (i.e., animals “unable to move independently without pain or to walk
unassisted”; animals presenting “a severe open wound, or prolapse”). In contrast, the newly revised Canadian
legislation provides an extensive list (e.g., “non-ambulatory”; “in shock or dying”; “has a severe open wound or a
severe laceration”). Australia, likely because this country has a long history of live transport by sea, appears to
have higher expectations regarding fitness for transport of exported live animals compared to inland transport

and to the other jurisdictions (see Table 1).

The legislative requirements in most jurisdictions are often written in ambiguous language. While conditions
that make an animal unfit for transport are explicitly described in the regulations of some jurisdictions, such
as forbidding transportation of animals that are in late pregnancy (e.g., last 10% of the gestation period,
Canada and the EU), have recently given birth (e.g., during the preceding 48h in Canada; during the
preceding week in the EU) or if they are too young, other jurisdictions use language that is broad and subject
to interpretation [56]. For example, an animal that is “extremely thin” (Canada) or “unable to move independently
without pain or to walk unassisted” (EU) is subjective and thus open to interpretation by those involved in
making the decision of whether the animal is fit or not for transport.

https://mc.manuscriptcentral.com/rsos R. Soc. open sci.
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In Denmark, approximately one third of dairy farmers who responded to a questionnaire (119 out of 2500
Danish dairy farmers) reported experiencing doubts about fitness for transport, especially around lameness
[57]. Also in Denmark, 35% of cattle truck drivers surveyed (~55 % of all registered Danish livestock drivers)
reported being regularly in doubt when assessing fitness for transport [58]; doubts that may come from a lack
of training or knowledge about the regulations. For instance, despite 94% of Danish livestock drivers declaring
that they were knowledgeable about the EU legislation on fitness for transport, only 52% of the participants
were able to correctly answer two questions on the legislation [58]. In Canada, fever is one of the signs
mentioned in the definition of unfit animals and animals in peak lactation are considered compromised;
however, a recent survey of Ontario farmers (7.4% response rate) showed that lactation status and fever were
considered by some farmers (i.e., 28% and 15%, respectively) as “unimportant or of little importance” when
assessing if a cow is fit before transport [53].

The line between a compromised animal (can be transported) and an unfit animal (cannot be transported, with
exceptions) is often thin. In the EU, “slightly injured or ill” animals may be considered fit for transport.
However, the word “slightly” is vague and is open to interpretation [11]. To our knowledge, Canadian
lawmakers are unique in including a specific section entitled “Compromised animals” that is accompanied by a
list of clinical signs (e.g., an animal that “has acute frostbite” or “is blind in both eyes”) (see Table 1 for additional
descriptions on the physical characteristics that define animals as uncompromised). Additional and specific
conditions must be met before transporting these animals (e.g., animals must be transported to the nearest
place, other than an assembly centre). Although little is known about whether these mitigation measures are
effective in limiting the suffering of the animals during transport [45], adjusting transport rules for animals
with disabilities or conditions likely to make them especially vulnerable is an improvement.

In some jurisdictions, veterinarians are asked to provide a certificate to attest if the animal is fit for transport.
For example, in New Zealand a lame animal must not be subjected to transport unless accompanied by a
veterinary certificate that states otherwise. However, this approach should be viewed with caution given that
the provision of a certificate does not guarantee that the animal is indeed fit for transport. Hundreds of unfit
animals were transported in one EU Member State with veterinary certificates that failed to report health and
welfare issues [59]. Challenges may come from the absence of clear guidance about fitness for transport, which
may result in variation between veterinarians when assessing an animal’s fitness for transport. When
investigating differences in assessments of fitness for transport between Danish farmers, veterinarians and
livestock drivers, authors reported that the level of agreement within and between each of these groups was at
best “moderate” [11]. A recent survey of veterinarians’ practices and attitudes around cull cow management in
the Canadian province of Ontario may also indicate a lack of education and training [55]. Although a large
majority of the participants (i.e., 82,5%) reported being familiar with the new transport legislation adopted in
February 2020, some respondents reported being interested in learning more about the regulations (i.e., 37%)
and fitness for transport assessment (i.e., 30%).

Overall, with the exception of Canada, the other reviewed jurisdictions have limited regulations on fitness for
transport. Most regulations provide some information on signs of what makes an animal unfit, but continue to
allow vulnerable animals (e.g., cull animals; “slightly injured or ill” animals, EU) to be transported in the same
way as fit animals.

Journey duration

A comparative analysis of the regulations in the five jurisdictions can be found in Tables 2 and 3.

Journey duration is an important issue that can have a profound impact on animal welfare. Any journey,
whether it is long or short, likely affects the welfare of animals [e.g., in pigs: [60]], but long journeys can
exacerbate the negative effects associated with transportation, such as food deprivation or exposure to
extreme temperatures. It is well established that animals transported during long journeys are at greater risks
for compromised welfare [43]. Increased travel duration has been associated with increased mortality in cattle
[[61]; for contrasting results, see [62]], calves [63], pigs [(53, 54); especially when associated with elevated
temperatures: [66]; for contrasting results, see [67]; for a review, see [68]] and poultry (58, 59, 60, 61, 62). An
increase in stress biomarkers following transport has been reported, for example in pigs [74], horses [75] and
cattle [76]. Long journeys can also cause dehydration [e.g., in horses: [77]] and increased body weight loss
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[e.g., in cattle: [48]]. Some animals, such as cull dairy cows, are more vulnerable to long transport [48] but may
be subjected to long transit times in some jurisdictions [e.g., some cows are in some cases reported to be in
transport for 7 to 10 days according to Canadian stakeholders [78]].

Regulations either provide a maximum total duration (i.e., animals must arrive at their final destination
within a certain time) or a maximum duration without feed, water and rest. In the latter case animals can be
transported indefinitely if some requirements, such as rest stops, are met. In four of the five jurisdictions
examined (exception being the US), maximum durations for the entire journey have been adopted, but only
for some species or some animal categories. For example, in Canada, calves aged 8 days or less, and in New
Zealand calves aged 14 days or less, can only be transported once for a maximum duration of 12 h (Table 2).
The changes in New Zealand were driven by public outcry after the release of animal cruelty footage on a
dairy farm in 2015 [79,80]. Although an improvement, there are concerns that the 12 h maximum duration is
still too long [79]. In Australia, the maximum duration of transport for calves aged 5 days or less when
transported directly to a calf-rearing facility is 6 h. In the EU, maximum durations are provided for chicks (24
h) and poultry and rabbits (12 h) but only for journeys without food and water. In the EU, unless livestock are
transported less than 100 km, there are requirements based on a minimum age (e.g., calves must be at least 10
days old for journeys less than 8 h; 14 days old for journeys over 8 h). Newborns are especially vulnerable to
transport in part because they require more frequent meals [81]. In 2022, a panel of scientists recommended
that the minimum age of transport for calves be increased from 14 to 35 days [37].

Except for the specific cases outlined above, none of the jurisdictions have adopted a maximum total (or
‘absolute’) duration of transport before arriving at final destination. Instead, guidance is often provided
regarding maximum intervals that animals can go without feed, water and/or rest (Table 3). However, the
language can be interpreted in ways that allows animals to be transported for an unlimited time if some
requirements are met (e.g., rest periods). Most jurisdictions have adopted regulations for a broad range of
species. In contrast, New Zealand does not have regulations on transport duration, meaning there are
currently no rules requiring livestock transporters to stop and provide water or feed along the journey for any
livestock species except young calves. Sea transport is generally dealt with separately as journey durations do
not apply to this form of transport, with the exception of Canada for ‘roll-on-roll-off vessels’ (i.e., animals
transported on ‘roll-on-roll-off vessels” are not unloaded from the trucks).

For the purposes of this discussion, we assume that all journeys start when animals last had access to feed,
water and rest; the definition used in Canada. For additional context, note that the EU uses the time when the
first animal is loaded onto the vehicle as the journey’s start and there is no specification in US regulations. In
Australia, only a maximum time without access to water is mentioned in regulations. From the animals’
perspective, the time since their last meal or drink is most relevant given the negative effects associated with
food and water deprivation [e.g., [43,82]]. These effects are also likely exacerbated when animals are fasted
before transport, a common practice for pigs [e.g., [83]].

Jurisdictions differ greatly in terms of maximum intervals that an animal can be transported without access to
feed, water and rest (Table 2). Australia, Canada and the EU state that adult cattle, sheep and goats must not
be transported longer than 48, 36 and 29 h, respectively. In the EU, the 29 h rule can only be used if the
animals are provided a mandatory 1 h stop after 14 h, during which they must be rested, watered and (if
necessary) fed. There is no mandatory unloading during this time.

In the EU, livestock transporters must follow specified maximum durations and unload animals so that they
can be fed, watered and rested for a certain period of time. In contrast, in Australia, Canada and the US,
lawmakers give more leeway to transporters if trailers meet specific requirements (e.g., allowing animals to be
fed, watered and rested onboard). In Australia, livestock does not have to be unloaded during the time of the
break, but the vehicle must be stationary. A similar provision exists in the US, suggesting that the animals
should be unloaded “unless there is ample room in the car for all of the animals to lie down at the same time”.
However, in the US, journey breaks are not mandatory for animals if they can eat, drink and rest during
transport. Canadian transporters also have three options regarding duration times when it comes to
transporting livestock. First, they are exempt from rules on maximum journey durations without food, water,
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and rest if the vehicle is fully equipped with drinkers, feeders, resting space and environmental control and
recording systems (i.e., no mandatory stop). Second, if the vehicle is not fully equipped but meets some
requirements, journey durations apply (i.e., the truck must stop) but animals may stay onboard for the time of
the rest period. Third, animals may be unloaded in an approved lairage facility.

The benefits of rest stops to animal welfare are unclear. Some have argued that a mandatory rest stop extends
an already long journey duration [43,84-86] and that the benefits of providing a rest period for calves may be
limited [87-89]. However, other work provides contrary evidence. For example, cattle provided a rest period
of 24 h after transportation for long periods experienced improved recovery [90,91]. Although some
jurisdictions allow transporters to keep cattle loaded during the rest period when certain conditions are met,
few studies have compared on-trailer versus off-trailer lairage [92]. While unloading may allow animals to
access feed and water and eventually recover from the journey, it does come with additional stress associated
with handling and potential comingling with unfamiliar animals in unfamiliar environments [93]. In contrast,
not unloading the animals often prevents the animals from eating, drinking and resting; even if water is
provided in the truck, animals may either be reluctant to drink while the vehicle is moving or unable to access
the drinker due to other animals blocking access [94]. The lack of clarity in the scientific literature on whether
rest stops benefit animal welfare and how long animals need to recover is reflected by differences in the
regulations (Table 3). In sheep, studies indicate that providing a longer rest stop may be preferable when
compared to a short one [95,96]. Messori et al. [97] suggested that a 16h rest may be enough to allow sheep to
recover from the journey. These results raise questions regarding the adequacy of the short rest stop durations
in place in Canada (8 h) and in the US (5 h). Finally, the benefits of providing a short mid-journey break are
also unclear. In an EU study involving cattle, providing a single 1 h on-trailer break following 14 h of
transport (adhering to EU legislation) did not serve its purpose as many animals did not drink during the stop
[90]. Overall, despite no clear evidence in support of having rest stops, or whether unloading benefits welfare,
it does seem reasonable to ensure that all animals have access to key resources such as water after a certain
time in transport, particularly in cases of elevated temperatures.

Some regulations may also be difficult to apply in practice. For example, in the EU, after 9 h of transport,
unweaned animals must be provided a minimum rest stop of 1 h, be given liquid and if necessary, fed.
However, regulations do not specifically state that the animals must be unloaded during that time, which
means the journey may be up to 19 h long before unloading. Questions regarding this process have been
raised. For instance, during a public hearing for the European Parliament Committee on animal transportation
in 2021, arguments were made that the majority of 56 trucks that were observed were not equipped with an
adequate drinking system for unweaned animals. When haulers were asked why they do not feed animals,
“the drivers laughed and they asked [...] how they should do it. In fact, if you ever stand in front of a truck loaded with
220 calves on 3 decks, or 800 lambs on 4 decks, you understand why it’s clearly impossible” [personal communication
Iris Baumgartner, [98]]. These findings and reports put into question whether the EU regulation of providing a
mandatory short break during the journey is in fact effective in protecting animal welfare.

Driving times by the transporters are also regulated [26,99]. In the EU, during the 29 h of maximum travel
time before a mandatory rest stop is needed for adult sheep, cattle and goats, the driver must stop 4 times (for
45 min; ‘drivers’ legislation). Long journeys may require several drivers being in the truck at the same time as
each individual driver cannot exceed the maximum daily driving time of 9 h. In addition, the EU requires that
there must be one 1 h break after 14 h of transport (‘animals’ legislation). The combined effect of these two
pieces of legislation increases the time that animals spend in transport and the time they are left in a stationary
vehicle, which can prolong exposure to extreme temperatures due to a lack of proper ventilation. Thodberg et
al. [100] reported that the temperature inside Danish trucks transporting cull sows increased when the vehicle
was stationary. Similar results were reported in cattle [Canada: [101]], sheep [New Zealand: [102]] and poultry
[Canada: [103]]. This is more problematic for trailers that are only passively ventilated (i.e., through
perforations in the walls), the norm for most livestock trailers used in North America [68,104].

Overall, all jurisdictions investigated in the current study allow animals to be transported for long periods (>
to 8 hours) without feed, water and rest. Whilst the available evidence fails to provide information on how
long is too long, there is agreement that deprivation of water, feed and rest during long journeys is
detrimental for the welfare of the animals and should thus be reduced as much as possible. As mentioned
above, Canadian and US regulations allow transporters to be exempt from maximum durations if their
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vehicles meet specific requirements despite that animals cannot properly drink, eat and rest onboard,
especially when considering the typically low space allowances during transport (see below).

Climatic conditions
A comparative analysis of the regulations in the five jurisdictions can be found in Table 4.

Although the importance of protecting animals from adverse weather conditions is recognized in most
legislations, the majority have adopted vague rules on the topic, resulting in animals being exposed to extreme
climatic conditions during transport (Table 4). For example, according to the federal standards for land
transport in Australia, “a person in charge must take reasonable steps to minimize the impact of extreme weather
conditions on the welfare of livestock during the transport process”. What “reasonable steps” and “extreme weather”
mean is open to interpretation, although the standards provide some guidance on what is meant by “extremes
of weather” (i.e., “Temperature and climatic conditions (e.g. rain, hail, snow, wind, humidity and heat) that —
individually or in combination — are likely to predispose livestock to heat or cold stress”). In particular, the absence of
specific thresholds in most jurisdictions (Australia, Canada, New Zealand and the US) makes it difficult to
implement the requirement that animals must be protected from severe environmental conditions [49].

In contrast, the EU has adopted minimum and maximum temperatures inside the vehicles; ventilation systems
“must be capable of maintaining a range of temperatures from 5°c to 30°c within the means of transport, for all animals,
with a +/- 5° tolerance”. Although this is more ambitious than other jurisdictions, it is far from perfect. For
instance, these specific thresholds only apply to journeys longer than 8 h by road. Although the text states that
this applies to “all animals”, the placement of this regulation within the full text is specific to horses, cattle,
sheep, goats and swine and thus it is not clear whether other animals, such as rabbits and poultry [e.g., for
rabbits: [105]; for poultry, [106]], are included despite evidence that they too can experience cold and heat
stress during transport [defined as the situations in which “the animal experiences stress and/or negative affective
states such as discomfort and/or distress when exposed to low [or high] effective temperature”, [107]]. There is also no
guidance regarding age, injuries or sickness despite that these factors have a profound effect on how an
animal is impacted when exposed to extreme temperatures [43]. There are also important species-specific
differences in thermal comfort zone. For example, studies have found that the upper threshold of the thermal
comfort zone is 20°C for sows and 25°C for sheep [38,107]. However, these numbers are only estimates as most
studies on this topic have not been done under realistic transport conditions. Pigs, poultry and rabbits are all
highly sensitive to the effects of heat stress [68] whilst sheep appear to be less vulnerable than cattle [108].
Breed differences exist [e.g., in cattle: [62]] and production stage may also play a role [e.g., lactating versus
non-lactating: [109]].

As stated by Mitchell and Kettlewell [110], “It is not certain that the thermal limits prescribed in such legislation are
entirely appropriate for all livestock”. The stated thresholds in the EU allow animals to be transported when
temperatures are outside the thermal comfort zone of most species, and for extended periods of time.
According to the EU legislation, pigs can be transported during long journeys at temperatures as low as 0°C
and as high as 35°C; extremes well outside of animals’ thermal comfort zone. A Danish study reported that
temperatures inside the vehicles, especially during summer and autumn, were outside of the thermal comfort
zone of sows [100] despite only one of the 39 journeys taking place when outside temperatures were above
25°C. Several studies highlighted increased mortality rates with increased temperatures [111-114]. In addition,
the comfort zone of sows was established decades ago and may not be relevant to the modern breed given
changes in genetics [100,115]. Recent studies reported that the upper threshold of the thermal comfort zone of
sows may be lower than 20°C [e.g., late-gestation sows: [115]; lactating sows: [116]].

Lastly, the current regulations only refer to temperatures and do not mention other factors such as air
humidity, despite the importance of this factor on the temperature felt by the animals. Ambient temperature
(outside and inside the vehicle) and relative humidity should be considered, given that the latter can clearly
exacerbate the effects of heat stress [117]. Scientific evidence shows that with a 30°C limit (dry bulb
temperature), the felt temperature ranges from 29 to 44°C with increasing humidity [118]. Dairy cows
experience negative affective states associated with heat stress when a THI of 72 is reached (albeit a
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conservative threshold), which can be reached in temperature as low as 22°C when humidity is high [119].

1 However, in the EU, it is legal to transport cows when the dry bulb temperature is 30°C (and up to 35°C, given
2 the 5°C tolerance). The European Food Safety Authority (EFSA) panel recently suggested other methods of

i calculation for heat stress that consider additional environmental factors [38].

Z Although limited, the EU legislation still provides a greater degree of protection compared to other

7 jurisdictions that chose not to adopt specific thresholds. Gonzalez et al. [49] reported that cattle transported to
8 or from the Canadian province of Alberta were sometimes exposed to temperatures as low as -42°C and as

9 high as 45°C. In Australia, several studies reported that cattle and sheep are especially at risk for heat stress
10 when exported by sea to the Middle East during the Northern Hemisphere summer [120,121]. Following the
n airing of undercover videos showing deadly conditions during sea transport, an independent review

12 commissioned by the Australian Government [122] led to the adoption of a ban of sheep exports to the Middle
12 East between June and September in 2020 [a temporary ban was adopted in 2019, [123]]. However, this ban

15 has been partially lifted as sheep can now be exported to or via the Red Sea during the first two weeks of June
16 [124]. Similarly, cattle cannot be transported south of latitude 26°C to the Middle East during the Northern

17 Hemisphere summer months, a limitation that existed before the adoption of temporary bans for sheep [108].
18 However, caveats remain that could still make it possible to export cattle during that time such as if the heat
19 stress risk is deemed “manageable” (i.e., less than 2% risk of a 5% mortality).

20

21 Lastly, most jurisdictions require adequate ventilation to limit thermal stress. However, in the case of road

;g transport for example, regulations remain vague regarding the type of ventilation needed inside vehicles (i.e.,
2 passive/natural ventilation; or active/mechanical/forced-ventilation). In Australia, New Zealand and the US,
25 although recommended, forced-ventilation systems are not mandatory for road transport. Stricter rules exist
26 in the EU and in Canada but only in a limited number of cases and species (i.e., in the EU: for long journeys by
27 road for horses, cattle, sheep, goats and pigs; in Canada: for journeys exempted on meeting the maximum

28 intervals). Both jurisdictions require mechanical ventilation systems that must be maintained, as well as

29 systems to monitor and record temperatures (and humidity, in Canada) inside vehicles. A warning system

30 must be installed to alert the driver when temperatures reach a set temperature. Lastly, adequate ventilation
31 must be provided “at all times” according to Canadian legislation, which upon review also appears to include
g; stationary periods, something that is also clearly specified in the EU Regulation. Mechanical ventilation, if

34 adequately provided, may aid in limiting temperatures inside vehicles [110,125]. However, mechanical

35 ventilation is not a panacea as it can fail to decrease the temperature of the animals inside the truck [pigs:

36 [126]].

37

38 Overall, these results raise questions regarding the adequacy of the regulations in the five jurisdictions. While
39 most jurisdictions have only vague regulations on ventilation, EU regulations are more specific but do not

2(1) reflect the latest scientific evidence.

42

43 Space allowances

44

45 A comparative analysis of the regulations in the five jurisdictions can be found in Table 5.

46

47 Stocking density can affect the welfare of animals during transport [94]. However, optimal space allowances
22 are not easily determined, as both too little or too much space per animal can have negative impacts [e.g.,

50 cattle: [127]]. For example, some have discussed whether cattle benefit from lower space allowances in some
51 situations (e.g., poor driving conditions) to maintain their balance [128]. However, two studies also suggest
52 that the lower the space allowance the greater the risk of stress and injuries [129,130].

53

54 The current regulations across all jurisdictions on stocking density mention that animals should be provided
55 with enough space (Table 5). For example, New Zealand requirements state that “stocking density must be

36 sufficient to allow animals to adopt a natural posture during the journey without injuring their heads or backs if they

g; stand, and to allow animals to rest, if this is necessary during the journey”. In Canada, there is also explicit language
59 stating that overcrowding the animals is forbidden, making specific reference to the animals’ position within
60 the truck (e.g., “the animal cannot maintain its preferred position or adjust its body position in order to protect itself

from injuries or avoid being crushed or trampled”). In Australia (land transport) and the US, specific space
allowances are not written in laws (or in national standards in Australia), but are written in codes of practice

R. Soc. open sci. https://mc.manuscriptcentral.com/rsos



oNOYTULT D WN =

Royal Society Open Science: For review only Page 12 of 35

R. Soc. open sci. article template

11

or guidelines as non-binding recommendations. Minimum space allowances exist in Australia as binding
regulations but only for export by sea or by air and for a limited number of species. In contrast, the EU has
provided transporters with specific and mandatory minimum space allowances for different species
depending on the type of transport (i.e., rail, road, air, sea) and the animals’” weight. With the exception of the
Australian standards for export, the EU minimum space allowances are either equivalent or have higher
expectations than the recommendations and guidelines on space allowances in Australia (land transport) and
the US.

The EU regulations, although strict compared to the other jurisdictions, lack precision and, given that they
were adopted in 2005, fail to reflect the latest scientific evidence. Although providing adequate space above
the animal within the truck may be important, no jurisdiction provides specific height requirements (except
the EU for horses), potentially due to the lack of scientific literature on this topic [131].

In terms of minimum floor space allowances for animals transported by road transport, recommendations are
almost always based on weight and not body size, which can vary greatly [132]. To that end, the use of
allometric equations for cattle, sheep and pigs “to estimate the volume of space an animal occupies as a function of
its mass” [133-135] may help. In the case of horses, stocking density (i.e., m2/kg) may be a more appropriate
measure than the current reference to space allowance (i.e., m?/animal), especially if their weights and body
conditions differ [[133]; for untamed ponies, [136]].

Absolute space allowances may also fail to efficiently protect animals during transport. Although cattle prefer
to stand during transport [137,138], lying down may be necessary during a long journey [138]. However, the
lower limit of the EU space allowance fails to provide sufficient lying space and for movement between lying
and standing and vice versa [133]. For instance, heavy cattle (i.e., 550-700kg) need more than 3 m? to move
between lying and standing, which falls outside of the range stated by the EU Regulation for minimum space
allowance [i.e., between 1.30 and 1.60 m?; [131]]. Based on a comparison between the minimum space
allowances recommended for cattle to lie down and the lower limit of the minimum space allowance of the
Regulation, the lower range of the minimum space appears to consistently fall under the minimum spaces
recommended by the available scientific literature for cattle to lie down [131,133]. Recent reports from animal
advocacy groups have used this argument to highlight animal welfare concerns associated with transport in
crowded vehicles, even if the transporter is in compliance with the legal space allowance [e.g., see [139]].

Similarly, minimum space allowances specified by the EU Regulation are insufficient to allow sheep to adopt
their preferred positions [see [134]]. This was also highlighted as “unacceptable” by the EFSA Panel on Animal
Health and Welfare [133]. As the Regulation only specifies a minimum space for lambs above 26 kg (i.e., 0,20
to 0,30 m?), young lambs < 26 kg are often provided less than 0,20 m? per animal. Menchetti et al. [140] reports
that 0,27 m? is required to transport smaller lambs, suggesting that the current recommendations are
insufficient to protect their welfare during transport.

Similar findings of insufficient space were also found for pigs [141], especially at high ambient temperatures
and when pigs need to access water inside the truck [117]. As noted by Arndt et al. [141], “the minimal floor area
offered on animal transportation vehicles, according to European legislation, is not sufficient to grant finishing pigs of
modern genetic origin enough static space in the fully recumbent body position”. Another issue is the lack of specific
densities for pigs that are less than 100 kg as the Regulation does not specify space requirements for smaller
pigs. According to the EU Regulation, “the loading density for pigs of around 100kg should not exceed 235kg/m?”.
However, this was recently criticized by Bracke et al. [117] as “this loading density is obviously wrong for the
smaller weight ranges. You cannot physically keep 8 pigs of 30 kg each on one m2, without stacking them on top of each
other”. Finally, there are also no recommendations regarding the minimum space allowances for rabbits
during transport; some also argue that the prescribed weight ranges are too broad [142].

Overall, regulations remain vague on space allowances during transport and although the EU stands out from

the other four jurisdictions, current space allowances allowed in the legislation are not in line with the latest
scientific evidence.
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Future directions/considerations

1

2 To our knowledge, this paper is the first to provide an up-to-date evaluation and comparison of the

i regulations on live farm animal transport in several jurisdictions, highlighting similarities and differences but
5 also trends for improvement and remaining gaps. Although variations between jurisdictions exist, our results
6 show that all regulations, including the most recently revised ones, may not guarantee adequate protection to
7 animals during transport. Whilst some jurisdictions have made substantive advances on some issues, others
8 do not address some issues, use vague language or do not reflect the latest scientific evidence. This

9 comparative fitness check also highlighted areas where some jurisdictions provide clearer guidance than

10 others (Figure 2). Using these examples and new changes to come announced in several countries, we drew
1; key future directions for regulatory changes.

13
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;g Figure 2. Mapping of the regulatory elements present in the federal regulations of the 5 jurisdictions for
26 domestic journeys. Coloured segments indicate whether the issue is being regulated with different levels of
27 regulatory efforts. Animal welfare regulated include: 1. Set a list of health signs defining unfit animals, 2.
28 Considerations for pregnant animals, 3. Transport ban for unfit animals, 4. Transport ban without exceptions
29 for unfit animals (unless required for veterinary care), 5. Set a list of signs for compromised animals, 6.
30 Adapted conditions of transport for compromised animals, 7. Maximum journey durations (absolute/for the
31 entire trip), 8. Maximum intervals without food, water and rest, 9. Rest stop with mandatory unloading, 10.
32 Export ban, 11. Minimum temperatures, 12. Maximum temperatures, 13. Adopt temperature/humidity
gi indexes, 14. Mandatory mechanical or forced-ventilation systems, 15. Mandatory monitoring, recording and
35 alarm system, 16. Minimum space allowances, 17. Height requirements.
36
37 Unfit animals. Not all jurisdictions explicitly ban the transport of unfit animals nor provide clear definitions
38 of unfit animals. Clear definitions of what makes an animal unfit (exemplified by the recent Canadian
39 regulations) is needed to help decision-making of whether the animal is fit for transport. One way forward
40 could be to establish a comprehensive list of clinical signs for each species. It might also be useful to make
2; additional materials including recommendations and decision trees that can help stakeholders” appropriate
43 decisions about fitness for transport [45]. Some of the animal-based measures identified in the EFSA scientific
44 opinion (e.g., lameness score, wounds, abscess, body condition score) could serve as a basis for future
45 regulatory improvements [37-41]. We do, however, acknowledge that this is challenging as there is also a
46 general lack of scientific agreement (EFSA Panel on Animal Health and Welfare [37-40,107]. Even with clearer
47 legislations, assessing fitness for transport will likely remain a subjective task.
48
49 Compromised and vulnerable animals. ‘Compromised’ and ‘vulnerable” animals are more likely to experience
2? negative effects associated with transportation. Again, drawing from the Canadian example, a first step could
52 be to clearly identify signs (e.g., young, pregnant, lactating and end-of-career animals) that an animal is unfit
53 for transport, ‘compromised’ or “vulnerable’. Vulnerable animals require additional protection during
54 transport such as “increased contingency planning, reducing journey duration, adjusting ventilation, increasing
55 bedding, avoiding extreme weather conditions, avoiding loading via steep ramps, loading last and unloading first,
56 providing space to lie down, increasing monitoring frequency, providing feed, water and rest more frequently and use of
57 analgesics or other applicable medication” [37]. The adoption of a maximum duration for the entire trip (rather
58 than a maximum duration without rest) would limit the time animals are exposed to the negative effects
Zg associated with transport and prevent unnecessary loadings and unloadings. Banning long journeys (i.e., over

8 h) for “unweaned and other vulnerable animals” is specifically mentioned by the European Commission in its
impact assessment for the future revision of the legislation [42].
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Maximum durations. The EU 2005 Regulation states that “for reasons of animal welfare the transport of animals
over long journeys, including animals for slaughter, should be limited as far as possible”. This language is, however,
insufficient in limiting journey durations. In fact between 2005 and 2015, the number of long journeys has
increased [143]. Reduced journey times are currently under consideration in the EU [(122, 124); see also EFSA
recommendations, [37—41]] where some Member States already limit journey durations taking place within
their borders to 8 hours [e.g., cull sows in Denmark and Sweden: [10,144]]. For species other than poultry and
rabbits for which EFSA recommends a maximum journey duration of 12 h, the EFSA report only highlights
the importance of keeping journey durations to a minimum, without providing specific limits. Following
recent public consultations in the UK [145], the UK and Welsh governments committed to introduce “absolute’
maximum journey times, including: 4 h for broiler chicken, 9 h for calves up to 9 months old, 12 h for horses
and newly weaned pigs, 18 h for pigs, 21 h for cattle, sheep and all other animals and 24 h for recently hatched
chicks. Whether this will translate into laws, and if so when, remains unknown. Revisiting the absolute
maximum durations for the entire journey should be considered given that in some situations it appears that
not all animals are able properly eat, drink and rest during transport; a situation that compromises the welfare
of some individuals being transported.

Live animal export. The issue of live animal transportation is further complicated when animals are sold live
and exported to another country, as the country of origin loses its capacity to ensure animal welfare beyond its
borders. To be exported outside the EU’s borders, the journey must, in theory, comply with EU regulations
even when outside EU’s borders [146]. However, as noted by the European Parliament, “there is no control
system currently in place for transport to third countries, leading to situations where animal exports to third countries
often do not respect Regulation (EC) No 1/2005 and are often in violation of the Court of Justice ruling C-424/13 on this
matter” [20]. The New Zealand government was the first to announce a ban on live farm animal exports by sea
as of April 2023; a change followed by similar announcements by the UK and Welsh governments, although
the adoption of the relevant legislation is still pending and under discussion. In the EU, Germany has recently
restricted the export of cattle, sheep and goats to third countries (i.e., non-EU countries). Veterinary certificates
which are required for export will no longer be issued for fattening and slaughtering, and breeding as of July
2023; a step that effectively prevents the animal from being exported . However, as noted by the German
Federal Ministry of Food and Agriculture, these changes do not prevent German transporters from moving
animals to another country and exporting them from there [147]. To that end, five EU Member states (i.e.,
Belgium, Denmark, Germany, the Netherlands, and Sweden) called for an EU ban “on certain long journey
exports of live animals to third countries by road and sea” [148]. Banning the export of “certain categories of animals”
is one of the options mentioned by the EU Commission in its impact assessment for the revision of the
Transport Regulation [42]. However, other options including implementing assurance schemes or requiring
the presence of a veterinarian on-board are also under discussion. Despite the adoption of several reforms
aimed at improving animal welfare during export [see [120]], it remains to be seen what Australia does given
that a large proportion of live sheep are exported annually. Although the current Australian government is
committed to ban live sheep export (but not cattle), to our knowledge no timeline accompanied this
announcement [149]. If confirmed, the current trend towards a ban on live animal export by some jurisdictions
may lead other countries to adopt similar legislation. Although this may not necessarily result in other
countries adopting similar legislation [150], the increasing number of international bilateral trade agreements
that include animal welfare considerations [e.g., the EU-Chile Free Trade Agreement, described by von
Keyserlingk and Hotzel, [22]] may push countries to seek greater alignment in their respective regulations in
order to remain competitive. This could include, among other considerations, the question of whether live
animal export is allowed.

Climatic conditions. Potential pathways moving forward for all jurisdictions would be to provide clear
species/age/condition-specific thresholds for the temperature-humidity index inside vehicles (and not the
outside or bulb temperature). There are some indications that lower climatic thresholds may be adopted in the
UK [145] but also in the EU in line with the EFSA recommendations. According to EFSA, animals should be
transported at temperatures within their thermal comfort zone and the temperature inside vehicles should not
exceed their upper critical temperature (UCT) (i.e., the UCT is 25°C, for cattle, pigs and horses [37,38,40]. The
adoption of adapted climatic thresholds would require trucks to be equipped with climate-control and
mechanical ventilation systems. Some trucks already allow animals to be transported under temperature-
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controlled conditions (e.g., with air conditioning). Equipping vehicles with monitoring and recording systems
for temperature and humidity (as is now the case for some journeys in Canada) could also allow the
authorities to check the temperatures and humidity inside vehicles at any time, including after the end of the
journey [for an example of a climate monitoring equipment allowing to automatically calculate the
temperature-humidity index, see [151]].

Space allowances. Space allowances should allow animals to adopt their preferred postures but also to rest
and access drinkers inside vehicles (assuming that they have previous experience with the type of drinker,
which is uncertain). One way forward would be for all jurisdictions to begin by establishing
species/age/condition-specific minimum horizontal (i.e., floor space) and vertical (i.e., deck height) space
allowances as a binding requirement in law. In the EU, updating the requirements in accordance with new
scientific evidence on space allowances is mentioned as one of the future potential changes by the EU
Commission [42]. EFSA has recommended to increase space allowances as well, though it is unclear if the EU
Commission will take EFSA’s recommendations into account. In the UK, changes are limited to new
headroom allowances. Again, it remains unclear whether these announcements will be translated into laws.

Enforcement. Beyond the adoption of new rules, it is crucial that regulations are enforced. All jurisdictions
studied share, to some extent, issues in enforcing current transport regulations and more generally animal
welfare legislations [see examples — Canada: [152]; Australia: [123]; New Zealand: [153]; EU: [26]]. This can
cause important discrepancies between what regulations state and what animals experience. In the US, the
Twenty-Eight-Hour Law appears either rarely or never enforced [50, 154]. Non-compliances are regularly
reported by animal welfare organizations and in some cases by scientists [e.g., in the EU: [155,156]; in Canada:
[75]]. Critics within the European Parliament have urged Member States to do a better job in enforcing the
regulations [18-20]. Ways to improve compliance and enforcement may include increased and improved
inspections [26,156], increased penalties but also economic incentives [154], as well as trainings and
educational tools [58]. To ensure that regulations are complied with, regular comprehensive mandatory
trainings should be adopted. Improving drivers” working conditions may also be an important factor to
improve animal welfare during transport as poor working conditions are likely to negatively affect the welfare
of the animals [157,158].

If implemented across jurisdictions, these policy changes could lead to substantive improvements in the
welfare of transported animals. However, some of these may require profound transformational changes in
our food production systems in line with the “Farm to Fork” ambition of the EU aiming to promote a more
sustainable food production system. Whenever possible, transportation of meat should be preferred over
transportation of live animals [see for example: [18,26,159,160]] and alternatives to live animal transport must
be further explored. For example, on farm slaughter may mitigate some of the issues associated with
transportation, especially of vulnerable animals [161,162].

Finally, in some areas, the scientific literature is unclear. As noted by Herskin and Duffield [163], “scientific
focus on animal transport is relatively new”; thus, there are numerous gaps within this body of research that
require attention. For instance, there is limited information regarding deck height and varying results
regarding the benefits of unloading animals during a rest stop [37,38,40,41,134]. In addition, it is difficult to
use science to determine specific thresholds (e.g., when does a journey become too long?) because depending
on the animal welfare metrics used, very different conclusions might be drawn. Ultimately, the development
of measures that better reflect the animals’ perspective [see [164]] may help determine an appropriate
maximum transportation time. Based on precautionary reasoning about animal sentience by Birch [165], we
suggest that where doubts exist or if there is a lack of scientific evidence, lawmakers should strive to adopt
solutions that are most likely to protect the animals.
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Table 1. Comparison of the legislations on fitness for transport.

Australia

Canada

EU

New Zealand

us

Relevant
legislation

Australian Animal Welfare Standards and

Guidelines, Land transport of livestock,

Edition One, Version 1.1, 21 September

2012, Part A, 4 and Part B (for specific
rules by species), Glossary

Australian Standards for the Export of
Livestock 3.2, Standards 1 and 6

Exporter Supply Chain Assurance System

(ESCAS) version 1.3., April 2016

Health of Animals Regulations,
Part XII — Transport of
Animals (last amendments
published in 2019 and came
into force in 2020), Sections
139 and 140

Council Regulation
(EC) No 1/2005 of 22
December 2004 on the
protection of animals

during transport,

Annex |, Chapter |

Animal Welfare (Care and Procedures)
Regulations 2018, Part 1, Sections 21,
31-43

Code of Welfare: Transport within
New Zealand, 2018, Minimum
standard n°6

The United States
Code, Title 49,
§80502.
Transportation of
animals

The Code of Federal
Regulations, Title 9,
Chapter I,
Subchapter C

Unfit animals:
Signs — Age

Export:

Cattle weaned < 14d prior to sourcing
for export

Goats weaned < 14d prior to sourcing
for export

Sheep < 14d

Newborn with unhealed navel

e Newborn with an

unhealed navel

e  pigs < 3w, lambs

< 1w, calves <
10d (unless
transported

< 100km)

e  Calves < 4d (96h)

e+ additional requirements: the
calf must be free from signs of
any injury, disease, disability; the
calf is alert; the calf’s hooves are
firm/worn flat/not bulbous; the
calf’s navel cord is shrivelled and
not pink or red coloured, raw, or
fleshy.

Export:

Newborn livestock
with an unhealed
navel (for export)
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Unfit animals:
Signs — Health
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Land transport:

e  For all animals:
o  Unable to walk on its own
by bearing weight on all

legs
o  Severely emaciated
o Visibly dehydrated

o Showing visible signs of
severe injury or distress
o  Suffering from conditions
that are likely to cause
increased pain or distress
during transport
o  Blind in both eyes
e  Horses: lameness score 4 and 5
e Poultry: broken legs or unable to walk

Export:
- A fit animal:

e  Canwalk on its own by evenly
bearing weight on all 4 legs

e s free from visible signs of injury or
distress or conditions likely to further
compromise its health or welfare
during transport

e Isstrong enough to make the journey
and is not dehydrated or emaciated

e Isnotblind in either eye and can see
well enough to walk, load and travel
without impairment or distress

e Has had adequate access to water
prior to loading

- Rejection criteria:

e  Lactating animals
e Viral diseases

Non-ambulatory
Fracture impeding
mobility or causing
pain/suffering

Lame in one or more
limbs causing
pain/suffering and halting
movements or reluctance
to walk

Lame to the extent it
cannot walk on all its legs
In shock or dying
Prolapse uterus/severe
rectal or vaginal prolapse
Signs of a generalized
nervous system disorder
Porcine: trembling,
difficulty breathing,
discolored skin

Laboured breathing
Severe open wound or
laceration

Has sustained an injury
and is hobbled to aid in
treatment

Extremely thin
Dehydration
Hypothermia or
hyperthermia

Fever

Hernia (impeding its
movements; causing
pain/suffering; touches the
ground when the animal is
standing; open wound,
ulceration or obvious
infection)

Gangrenous udder
Severe squamous cell
carcinoma of the eye
Bloated
(discomfort/weakness)

Severe open
wound or prolapse
Unable to move
independently
without pain or to
walk unassisted

Animals not fit enough to
withstand the entire journey
without suffering unreasonable or
unnecessary pain or distress.
Animals displaying any injuries,
signs of disease, abnormal
behaviour or physical
abnormalities that could
compromise their welfare during
the journey

Animals with horns if the animals
can seriously injure itself or
another animal

Animals with ingrown horns
(involving part of the horn — other
than the base — piercing or
inflaming any part of the animal’s
body or causing a skin abrasion)
Animals with injured horns
Animals with a bleeding,
discharging, or broken (and
unhealed) horn, or pedicle

Lame animals:

o Animals not able to
stand and to bear
weight on all limbs.

o  Lame cattle or pig: the
animal is not weight
bearing on 1 or more
limbs when
moving/standing; or
animal with a definite
limp. If the cause of the
limp is a non-painful
condition and if the
animal is able to bear
weight on all 4 limbs:
not lame

o Lame sheep or goat: the
animal is not weight
bearing on 1 or more
limbs when
moving/standing; or

Export:

e  Sick, injured,
weak, disabled
or fatigued

e Unable to stand
unaided or bear
weight on each
leg

e Blind in both
eyes

e Cannot be
moved without
causing
additional
suffering

e  Unhealed
wounds from
surgical
procedures such
as dehorning

https://mc.manuscriptcentral.com/rsos
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Displaying clinical signs of
infectious or contagious disease
or external parasites

Showing signs of injury (e.g.,
fractures, swelling)

Body condition score not
appropriate for export (such as
emaciated or over-fat)
Anorexia (inappetence or 'shy
feeders')

Uncoordinated, collapsed, weak
Unwell, lethargic, dehydrated
lI-thrift

Dysentery or profuse diarrhea
Bloat

Abnormal gait or lameness of
any kind

Abnormal soft tissue or bony
swellings

Nervous symptoms such as head
tilt, circling, incoordination
Abnormal or aggressive
behaviour/intractable or violent
Generalized papillomatosis or
generalized ringworm or
dermatophilosis

Generalized and extensive
buffalo fly lesions

Generalized skin disease or
infection

External skin cancer
Lacerations that penetrate the full
thickness of the dermis or are
likely to affect the health or
welfare of the animal
Discharging wounds or abscesses
Cutaneous myiasis (flystrike)
Balanitis (pizzle rot in sheep)
Blood/abnormal discharge from
reproductive tract
(vulva/prepuce)

Visible external parasites

Exhaustion difficulty walking and
Newborn with infected holds head below
navel backline almost

Any other signs of continuously

infirmity, illness, in- jury e Animals with injured or diseased
or condition that indicates udders (e.g., necrotic, discharge
that the animal cannot be other than milk

transported without e  Animals with eye cancer (e.g.,
suffering bleeding, discharge)

e Animals within 7d of being
castrated or tail docked

e  Animals displaying injurys/signs
of disease/abnormal
behaviour/physical abnormalities
that would compromise their
welfare

https://mc.manuscriptcentral.com/rsos
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1
2
3 e Blindness in 1 or both eyes
4 e  Cancereye
5 e  Keratoconjunctivitis (pink eye)
6 e  Excessive salivation
7 e Nasal discharge consistent with
8 signs of a contagious or
9 infectious disease
e  Coughing consistent with signs
10 of a contagious or infectious
11 disease
12 o  Respiratory distress or difficulty
13 breathing
14 e Sharp horns
15 e Horns causing damage to the
16 head or eyes
17 e Bleeding horn stumps or broken
antlers
18 e Horns longer than appropriate for
19 export
20 e Scabby mouth
21 e Groups of animals with unusual
22 mortalities
23 e  Disparities in sex, size, weight or
24 age that could cause an issue
25 with the health or welfare of the
animals (redraft animals in this
26 case)
27 e More specific rules on body
28 condition scores and liveweight
29 apply (see the Australian
30 Standards for the Export of
31 Livestock 3.2)
32 Transport in the importing country:
33
34 e Animals include, but may not be
35 limited to: those that are sick, injured,
36 weak, disabled or fatigued; those that
37 are unable to stand unaided and bear
weight on each leg; those that are
38 blind in both eyes; those that cannot
39 be moved without causing them
40
41
42
ji https://mc.manuscriptcentral.com/rsos
45
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additional suffering; newborn with an
unhealed navel; pregnant animals
which would be in the final 10% of
their gestation period at the planned
time of unloading; females travelling
without young which have given birth
within the previous 48 hours; and
those whose body condition would
result in poor welfare because of the
expected climatic conditions.

Unfit animals:
Signs —
Reproductive
status

Land transport:

e  Cattle in the last 4 weeks of pregnancy
(can only be transported under
veterinary advice unless the journey is
less than 4h)

e  Goats in the last 2 weeks of pregnancy
Mares in the last 4 weeks of
pregnancy (can only be transported
under veterinary advice unless the
journey is less than 4h)

e  Ewes in the last 2 weeks of pregnancy

Export:
- Export by sea:

Cattle more than 190 days pregnant

e  Pregnant female goats source for
export as feeder or slaughter animals;
female goats more than 100 days
pregnant sourced for export as breeder
animals

e  Pregnant females source for export as
feeder or slaughter; female sheep
more than 100 days pregnant source
for breeder animals

- Export by air:

e  Pregnant animals (unless veterinary
certificate)

Pregnant females in the
last 10% of the expected
gestation period

Females who gave birth in
the last 48h

Pregnant females
in the last 10% of
the expected
gestation period
Females who gave
birth in the
previous week

Animals in late pregnancy
Animals must not be transported
if they are likely to give birth
during the journey or be affected
by metabolic complications of
late pregnancy as a result of the
journey.

Export:

e  Females who
gave birth
within the last
48h and are
travelling
without their
offspring

e  Final 10% of
the pregnancy at
the planned
time of
unloading in the
importing
country

https://mc.manuscriptcentral.com/rsos
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1
2
3 e Imminent parturition
4 e  Animals that are within 5d or giving
5 birth
6 e Animals that are more than 5d but less
7 than 15d of giving birth (unless stated
8 otherwise)
e Similar specific rules stated above for
?O export by sea also apply here
11 Export — transport in the importing
12 country:
13 —_ -
e OIE definition of unfit animals:

14 include, but may not be limited to:
15 those that are sick, injured, weak,
16 disabled or fatigued; those that are
17 unable to stand unaided and bear
18 weight on each leg; those that are
19 blind in both eyes; those that cannot
20 be moved without causing them

additional suffering; newborn with an
21 unhealed navel; pregnant animals
22 which would be in the final 10% of
23 their gestation period at the planned
24 time of unloading; females travelling
25 without young which have given birth
2% within the previous 48 hours; and

those whose body condition would
27 result in poor welfare because of the
28 expected climatic conditions.
29 e Downer animals (cannot stand or
30 walk)
31 e Injured/sick animals that are reluctant
32 to stand or walk (e.g. animals with a
33 broken limb or other serious injury)
34 No unless veterinary advice (road No unless veterinary certificate | No unless under No unless veterinary certificate Export: No
35 transport) and for treatment purposes veterinary supervision
36 Unfit animals and for or following
37 — transport: treatment/diagnostic
38 yes/no? purposes
39
40
41
42
ji https://mc.manuscriptcentral.com/rsos
45
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Compromised
animals —
signs

Bloated but no
discomfort/weakness
Acute frostbite

Blind in both eyes

Not fully healed after a
procedure (including
dehorning, detusking,
castration)

Lame other than in a way
described for unfit
animals (see above)
Deformity or fully healed
amputation without pain
Peak lactation

Unhealed or acutely
injured penis

Minor rectal or vaginal
prolapse

Mobility limited by a
device (including hobbles
that are not applied to aid
in treatment)

Wet bird

Any other signs of
infirmity, illness, injury or
condition that indicates
that the animal has a
reduced capacity to
withstand transport.

Slightly injured or ill
animals (when
transport would not
cause additional
suffering)

Compromised
animals —
transport:

yes/no?

Yes, if:

Specific requirements
(individually
loaded/unloaded; no
ramps inside; measures
preventing
suffering/injury/death)
Animal transported
directly to the nearest
place other than an
assembly centre

Max 12h without FWR

Yes, no specific
conditions

https://mc.manuscriptcentral.com/rsos
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1
2
3 . - .
4 Other leestock are pf sufficient health, vigour Slaughte_r-ante-_
and condition if they can withstand the mortem inspection
> intended journey. Following the intended (The United States
6 journey, they can recover their normal Code, Title 9, Part
7 biological state in a reasonable time. 309, §309.2):
8
9 e All seriously
10 crippled animals
11 and non-
12 ar_nbulatory
disabled
13 livestock: must
14 be identified as
15 U.S. Suspects
16 and disposed of
17 unless they are
18 required to be
classed as
19 condemned
20 e  Non-ambulatory
21 disabled cattle:
22 must be
23 condemned and
romptl
;g Sispogeg
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
Zi https://mc.manuscriptcentral.com/rsos
45



oNOYTULT D WN =

Royal Society Open Science: For review only

Table 2. Table summarizing specific regulations for journey durations by road for young calves in five different jurisdictions.

Jurisdiction Age range for specific regulations (in days) Maximum duration/distance applied
Australia <5 6h
Canada <8 12h
EU <10 100km
between 10 and 14 8h
New Zealand <14 12h
us -- --

Table 3. Comparison of the legislations on journey durations for road transport.

* In Australia, more specific durations may apply (e.g., calves between 30 days and 6 months old).

Page 28 of 35

Australia*

Canada

EU

New Zealand

us

Relevant legislation

Australian Animal Welfare
Standards and Guidelines,
Land transport of livestock,
Edition One, Version 1.1, 21
September 2012, Part B, B4,
B7-11, Glossary

Export Control (Animals)
Rules 2021, Chapter 6

Health of Animals
Regulations, Part XII —
Transport of Animals (last
amendments published in
2019 and came into force in
2020), Section 152

Council Regulation (EC) No
1/2005 of 22 December 2004
on the protection of animals
during transport, pt 18,
Annex |, Chapter V

Animal Welfare (Care and
Procedures) Regulations
2018, Section 34

Animal Welfare Act 1999,
Section 41

Animal Welfare (Export of
Livestock for Slaughter)
Regulations 2016

The United States Code,
Title 49, §80502.
Transportation of animals

The Code of Federal
Regulations, Title 9, Chapter
I, Subchapter C

https://mc.manuscriptcentral.com/rsos
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Australian Standards for the

Export of Livestock 3.2,

143,144,378

Maximum durations (for
the entire trip)

Calves only:

< 5 days old transported
directly to a calf-rearing
facility: 6h

5-30 days old: 18h

Ruminants too young to
be fed exclusively on
hay and grain +
livestock < 8 days old:
12h  (prohibition to
transport these animals
to an assembly centre)

Compromised animals:
12h (transport to the
nearest place;
prohibition to transport
these animals to an
assembly centre)

Poultry and rabbits when
transported without food and
water: 12h

Calves < 14 days old only:
12h

Maximum durations
(intervals; for intervals
durations, see below)
(yes/no)

yes

yes

yes

no (except for young calves)

yes

Durations (intervals for
sheep, cattle, goats, swine,
horses, poultry and
rabbits)

Sheep, cattle and goats:
48h

Swine: 24h or 72h (with
water and feed every
24h)

Horses: 24h or 36h
(with water and feed
every 5h)

Poultry: 24h

Rabbits: no maximum
duration

Sheep, cattle and goats:
36h

Swine: 28h

Horses: 28h

Poultry and rabbits: 28h
(24h without water)

e  Sheep, cattle and goats:
29h (rest period of 1h
with water and feed
after 14h), followed by
24h rest

e Swine: 24h (with
continuous access to
water during the
journey)

e  Horses: 24h (rest period
of 1h with water and
feed every 8h)

e Poultry and rabbits: 12h
without feed and water

Young calves (< 14 d): 12h

Cattle, sheep, goats,
swine, horses: 28h
Poultry and rabbits:
unclear scope; no
maximum duration

https://mc.manuscriptcentral.com/rsos
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When does the interval

When the animal had last

When the animal had
last access to the

When the first animal is

When the animal is loaded

When the animal is loaded

start? access to water resource loaded onto the vehicle onto the vehicle onto the vehicle
(loading/unloading not
included)
Resting time after *  Sheep, cattle and goats: 8h 24h -- 5h

maximum intervals

36h

e Swine: 12h (for 24h
journeys) or 24h (for
72h journeys)

e  Horses: 12h (for 24h
journeys) or 24h (for
36h journeys)

Rest location

No mandatory unloading —
but stationary vehicle

No mandatory unloading —
for equipped vehicles only

Mandatory unloading —
resting station

No mandatory unloading

Possibility to lift the
maximum durations?

Yes for poultry: no
maximum duration if water
and food are provided

Yes if animals have access to
feed, water and rest during
transport

Yes for poultry and rabbits:
no maximum duration if
water and food are provided

Yes:

e if animals have access
to feed, water and rest
during transport

e if the confinement ends
at night (for sheep;
additional 8h)

e ifaccidental or
unavoidable causes

e if the owner or person
having custody of
animals being
transported requests it
in writing (up to 36h)

Export ban

e Banon live animal
export by sea (for cattle,
deer, goats, or sheep)

e  Livestock exported for
slaughter by air: need
prior approval of the
Director-General of the
Ministry for Primary
Industries (MPI).

https://mc.manuscriptcentral.com/rsos
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Seasonal export
restrictions/ban

Seasonal export bans or
restrictions exist for sheep
and cattle — for more
information, see:

Export Control (Animals)
Rules 2021, Chapter 6;
Australian Standards for the
Export of Livestock 3.2,
1.4.3,1.4.4,3.7.8; Australian
Government, Review of live
sheep exports by sea to, or
through, the Middle East
during the Northern
Hemisphere summer,
September 2022.

Other

Horses, cattle, sheep,
goat and pigs : max 8h
but this time can be
extended of some
requirements are met
(see Chapter V1)

Long journeys (i.e.,

> 8h) are likely to have
more detrimental
effects on the welfare of
animals than short ones.
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Table 4. Comparison of the legislations on climatic conditions during transport.
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Australia

Canada

EU

New Zealand

us

Relevant legislation

Australian Standards for the
Export of Livestock 3.2, 1.4.3,
1.7.3,5.1.19,6.1.30

Australian Standards for the
Export of Livestock 3.2,
Standard 13

Health of Animals
Regulations, Part XII —
Transport of Animals (last
amendments published in
2019 and came into force
in 2020), Sections 146, 152

Health of Animals
Regulations: Part XII:
Transport of Animals-

Regulatory Amendment
Interpretive Guidance for
Regulated Parties, Part 19

Council Regulation (EC) No

1/2005 of 22 December 2004
on the protection of animals
during transport, Annex I,
Chapter 11, Paragraph 3.1,
Chapter |11, Paragraph 2.6,

Chapter 1V, Section 1,
Paragraph 2, Chapter VI,
Paragraph 3

Animal Welfare (Care
and Procedures)
Regulations 2018, Part
1, Section 10

Code of Welfare:
Transport within New
Zealand, 2018, Part 3.1

The Code of Federal Regulations,
Title 9, Chapter I, Subchapter C,
889.1, Subchapter D., §91.12

monitoring, recording
and alarm systems

exempted on meeting the
maximum intervals

e Journeys > 8h by road
for horses, cattle, sheep,
goats and pigs

Minimum/maximum no but sheep and cattle cannot no no except for journeys > 8h no no
temperatures be transported during certain by road for horses, cattle,
times of the year in some areas sheep, goats and pigs: from
(export only) 5°c to 30°c within the means
of transport, with a +/- 5°c
tolerance
Mandatory mechanical or no except for animals no except for journeys no except for: no no except for export by sea
forced-ventilation transported on vessels with exempted on meeting the
systems enclosed decks (export only) maximum intervals e Journeys > 8h by road
for horses, cattle, sheep,
goats and pigs
e  Livestock vessels and
roll-on-on-roll-off
vessels
Ventilation/temperature no no except for journeys no except for: no no

https://mc.manuscriptcentral.com/rsos
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(temperature and humidity
only)

Livestock vessels and
roll-on-on-roll-off
vessels (ventilation only;
no mandatory recording)

Other

Road transport:

A person in charge must
take reasonable steps to
minimise the impact of
extreme weather conditions
on the welfare of livestock
during the transport
process. Extremes of
weather: Temperature and
climatic conditions (e.g.
rain, hail, snow, wind,
humidity and heat) that —
individually or in
combination — are likely
to predispose livestock to
heat or cold stress.

Export (by air): The
ventilation and temperature
in the livestock hold must
be adequate to maintain the
health and welfare of the
livestock at all times while
livestock are in the aircraft.
Export (in the importing
country): Animals must be
protected from exposure to
adverse weather conditions
or alternative arrangements
must be made to alleviate
heat/cold stress. Animals
are provided with
shade/shelter or there are
alternative arrangements in
place to prevent or alleviate
heat/cold stress. Animals
show no signs of heat/cold
stress.

No person shall load,
confine or transport an
animal in or unload an
animal from a conveyance
or container, or cause one
to be so loaded, confined,
transported or unloaded, if
the animal is likely to
suffer, sustain an injury or
die due to inadequate
ventilation or by being
exposed to meteorological
or environmental
conditions.

Animals must be
protected from
inclement weather,
extreme temperatures
and adverse changes in
climatic conditions
Transport by air:
Animals shall be
transported only in
conditions where air
quality, temperature and
pressure can be
maintained within an
appropriate range during
the entire journey,
having regard to the
species of animals.
Sufficient ventilation
shall be provided to
ensure that the needs of
the animals are fully met
taking into account in
particular the number
and type of the animals
to be transported and the
expected weather
conditions during the
journey. Containers shall
be stored in a way which
does not impede their
ventilation.

Conveyances and
containers must
be designed to
provide protection
from adverse
weather that may
be arisk to the
animal’s health
and welfare.

For calves: the
vehicle must
provide protection
from adverse
weather, including
precipitation and
extremes of heat
and cold

Road transport:

When emergency conditions

arise, such as severe changes in
the weather, which increase the

rigors of transportation, the
livestock should receive
additional amounts of feed,
sufficient to sustain them until
they arrive at the next feeding
station or destination.

Export (ocean vessels):

e  Pens on exposed upper
decks must protect the

livestock from the weather.
Pens next to engine or boiler
rooms or similar sources of
heat must be fitted to protect
the livestock from injury due
to transfer of heat to the
livestock or livestock
transport spaces.

Ventilation during loading,
unloading, and transport
must provide fresh air and
remove excessive heat,
humidity, and noxious
fumes (such as ammonia and
carbon dioxide). Ventilation
must be adequate for
variations in climate and
weather and to meet the
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14




oNOYTULT D WN =

Royal Society Open Science: For review only

needs of the livestock being
transported. Ventilation
must be effective both when
the vessel is stationary and
when it is moving and must
be turned on when the first
animal is loaded.

Table 5. Comparison of the legislations on space allowances during transport.

Australian Standards for the
Export of Livestock 3.2, 5.1.11

Paragraph 1.2, Chapter VII

Australia Canada EU New Zealand us
Relevant legislation | Australian Animal Welfare Health of Animals Regulations, Part Council Regulation (EC) No Code of Welfare: Transport | The Code of Federal
Standards and Guidelines, XII — Transport of Animals (last 1/2005 of 22 December 2004 within New Zealand, 2018, Regulations, Title 9,
Land transport of livestock, amendments published in 2019 and on the protection of animals Part 3.1 Chapter I,
Edition One, Version 1.1, 21 came into force in 2020), Sections 141, | during transport, Article 3 (g), Subchapter D,
September 2012 147, 148, 152 Annex I, Chapter II, §91.13

Regulations related
to space allowances

The driver (except train
drivers) must assess the
loading density for each pen or
division in the livestock crate
or each container, with the
exception of poultry, emus and
ostriches in containers. The
assessment is based on average
live weight of the intended
livestock loading, and must be
managed to minimise risk to
the welfare of the livestock.

Determination of loading
density must consider all of the
following factors: species and
class; size and body condition;

Sufficient space is provided to
allow the animal to lie down
without lying on top of other
animals;

Livestock < 8d: sufficient space is
provided to allow the animal to lie

down without lying on top of
another animal
Livestock: must be able to stand

at all times within the conveyance

or container with all feet on the
floor, with head elevated, with
sufficient space to permit a full
range of head movement and
without any part of the body
coming into contact with a deck,

e  Sufficient space shall be

provided inside the
animals' compartment
and at each of its levels
to ensure that there is
adequate ventilation
above the animals when
they are in a naturally
standing position,
without on any account
hindering their natural
movement.

e  Sufficient floor area and

height is provided for the
animals, appropriate to
their size and the
intended journey.

Stocking density must be
sufficient to allow
animals to adopt a
natural posture during
the journey without
injuring their heads or
backs if they stand, and
to allow animals to rest,
if this is necessary
during the journey
Containers must be
designed to ensure
enough room to enable
animals to travel in a
natural posture.

Export only: Cargo
containers used to
ship livestock must
provide sufficient
space for the species
being transported
given the duration
of the trip, as
determined by
APHIS.
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wool or hair length; horn
status; predicted climatic
conditions; nature of the

intended journey; vehicle
design and capacity

roof or top of the conveyance or
cover of the container

Poultry confined in a container:
must be able to maintain a
squatting or sitting position with
sufficient space to permit a full
range of head movement without
coming into contact with the
cover of the container

All other animals, and poultry that
is not confined in a container:
must be able to maintain its
preferred position with sufficient
space to permit a full range of
head movement

Horses: cannot be transported in a
conveyance that has more than
one deck.

Transport by air: no
overcrowding.

Overcrowding occurs when, due
to the number of animals in the
container or conveyance, the
animal cannot maintain its
preferred position or adjust its
body position in order to protect
itself from injuries or avoid being
crushed or trampled; the animal is
likely to develop a pathological
condition such as hyperthermia,
hypothermia or frostbite; or the
animal is likely to suffer, sustain
an injury or die.

Air transport: containers must
meet the stocking density
guidelines set out in the Live
Animals Regulations, 44th
edition, published by the
International Air Transport
Association

Horses: the minimum
internal height of
compartment shall be at
least 75 cm higher than
the height of the withers
of the highest animal.
Specific, see below
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Minimum/maximum
space allowances

no except for export for cattle,
goats and sheep

(See Australian Animal
Welfare Standards and
Guidelines, Tables 9-12, 16,
19, 30, 34, 36)

no

yes for horses, cattle, sheep,
goats, pigs and poultry

(See Council Regulation (EC)
No 1/2005 of 22 December
2004, Annex |, Chapter VI1I)

no

no
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