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EXECUTIVE SUMMARY

TRANSPORTING PIGS

Pigs find all aspects of transportation stressful, but loading is considered to

be the most critical (Goumon and Faucitano, 2017). Pigs are often unfit, and

therefore find loading to be tiring and stressful (Edwards et al., 2011; Ritter et

al., 2009), especially when they are mixed with unfamiliar pigs, as this often

leads to aggression and injuries (Goumon and Faucitano, 2017). There are many
factors that can worsen their welfare during this process, including the methods in which they
are moved, especially if painful electric prods are used (Mcglone et al., 2004).

The welfare of pigs during the journey
itself is influenced by many interrelated
factors. The total duration of the journey
plays an important role, but can also be
impacted by other variables, such as the
weather and stocking densities (Garcia et
al., 2015). Both short and long journeys can
negatively impact pigs, and even relatively
short journeys of under 4hrs can result in
pigs being injured, unable to walk, or dying
during a journey (Sutherland et al., 2009).
Pigs also show increased levels of stress
hormones as journeys increase, as well
as physiological indicators of fatigue and
muscle damage (Sommavilla et al., 2017;
Voslarova et al., 2017). The microclimate in
the trailer can also pose significant welfare
issues for pigs, as thermal stress can cause
considerable suffering and mortalities
(Bracke et al., 2020). The numbers of pigs,
and the space each pig has, can also impact
the microclimate, and the welfare of the
pigs, and there is rarely a balance between
providing enough space for comfort and
proper thermoregulation, and not too much
space so that pigs become unstable (Garcia
et al., 2015). The unloading process can pose additional welfare issues, especially for fatigued, injured,
or ill pigs, as the journey further reduces the coping mechanisms of pigs (Driessen et al., 2013).

Pigs are highly intelligent and sentient beings. They can feel a range of emotions, including fear,
stress, pleasure, and excitement (Marino and Colvin, 2015; Proctor, 2012). Pigs are naturally very
playful animals, and when unconfined, they will play with objects and other pigs and will chase,
run, jump, and flop on the ground just for fun (Horback, 2014). Pigs are very social animals too, and
they understand when another pig is in distress and can become distressed themselves (Goumon
and Spinka, 2016; Reimert et al., 2017). The transportation process for pigs is highly stressful, as
evidenced by the many physiological and psychological effects on their welfare. Given that these are
sentient beings, their feelings and experiences are important, and they matter to them and to us.



TRANSPORTING CATTLE

As with pigs, the loading and unloading phases can be the most stressful

parts of the transportation process for cattle too (Losada-Espinosa et al.,

2018). Being moved on to a truck is often an entirely new experience for

cattle, and can be aversive for those who are less familiar with humans,

or who have reactive personalities (Grandin and Shivley, 2015). Heart
rates and stress hormones are often elevated considerably as a result (Gebresenbet
et al., 2012).

The journey poses many more welfare concerns, especially for individuals who are less fit or robust,
such as young calves or cull dairy cows with poor body conditions (Schwartzkopf-Genswein et al.,
2016). Generally, the longer that cattle are transported, the greater the number of dead and injured
animals on the truck (Schwartzkopf-Genswein et al., 2016). Short journeys can also negatively impact
cattle welfare, and often result in higher levels of stress hormones, compared with longer journeys
(Gebresenbet et al., 2012). Changes to the microclimate in the trailer can be responsible for stress and
mortalities during transportation, as cattle are susceptible to thermal stress during journeys (Gonzalez
et al., 2012a). Space allowances can also play a role, and can exacerbate any issues with temperature
control, and even cause adverse microclimates as the cattle try to thermoregulate their temperatures
(Gonzalez et al., 2012a; Schwartzkopf-Genswein et al., 2012). The condition of transported cattle
varies, and cull dairy cows, who have poor body conditions, are more susceptible to bruising, further
emaciation, and being unable to stand by the end of the journey (Cockram, 2020).

The unloading phase is likely to be highly
stressful for cattle who are especially
fatigued, stressed, or injured during the
journey, but studies show that all cattle
find unloading stressful, have elevated
heart rates, and show fearful behaviour as
a result (Bravo et al., 2020; Gebresenbet et
al., 2012).

Cattle are social, complex, and emotional
animals (Marino and Allen, 2017). They are
capable of a wide range of emotions, and
they communicate their feelings in many
ways, including their ear and tail postures
(de Oliveira and Keeling, 2018; Lambert
and Carder, 2019). The stress that cattle
feel during transportation can have lasting
effects on their mood, as cattle can become
pessimistic after painful and stressful
experiences (Daros et al., 2014; Neave et
al., 2013). Cattle are sentient beings, and
so the likelihood of them feeling fear, stress,
and potentially pain during transportation is
a significant ethical concern.




TRANSPORTING CHICKENS

The welfare concerns for chickens who are bred for meat (broilers) and those
bred for egg-laying (layers) differ, but both broilers and layer hens typically have
poor body conditions, because of the emphasis during breeding for production
levels. This can have considerable negative effects on their welfare during
transportation (Jacobs et al., 2017a; Vecerkova et al., 2019).

Chickens are commonly caught and held upside down by their legs for loading, and this can cause
leg and wing fractures, severe bruising, scratching, muscular damage, and fatalities (Schwartzkopf-
Genswein et al., 2012). The birds also show physiological and behavioural signs of significant stress
and fear, and the catching process is considered to be the most stressful stage of transportation for
chickens (Gerpe et al., 2021).

The journey itself can also introduce welfare issues and is greatly influenced by the chicken’s well-
being following catching (Schwartzkopf-Genswein et al., 2012). For example, any injuries incurred
during catching are likely to be exacerbated during the journey and can reduce the chicken’s ability to
cope with the stressors of transportation (Jacobs et al., 2017a). Journey duration and the microclimate
in the trailer can also have significant impacts on the birds’ welfare and are often the factors most
likely to cause fatalities (Benincasa et al., 2020). Chickens are highly susceptible to thermal stress and
are poorly adapted to cope with the extreme microclimates, which often occur in overcrowded trailers
(Cockram and Dulal, 2018).

Chickens are sentient, curious, and intelligent animals, all with unique personalities (Marino, 2017).
Chickens can be fearful and stressed, but if given the chance, they can also experience positive
emotions like excitement and pleasure (Marino, 2017). The stressors of transportation can have
significant impacts both on chickens’ physical well-being and also on their mental well-being. The
welfare of these sentient, feeling, and emotional beings is negatively impacted by transportation, as
they are not adapted to cope with the challenges that transportation pose.



TRANSPORTING SHEEP

Sheep are highly sensitive animals and find the experience of transportation
to be very stressful (Valkova et al., 2021a). Loading introduces many welfare
concerns for sheep and often results in high degrees of fear and stress, as well as
physical exhaustion and potential injuries (Messori et al., 2015; Pérez et al., 2018;
Wickham et al., 2012). These experiences during loading can then significantly
worsen the sheep’s experiences during the journey itself.

As with other farmed animals, the main welfare concerns during the journey are the duration of time the
sheep are loaded for, the microclimate inside the trailer, and the number of sheep being transported.
If a sheep is already highly stressed or injured, then they are less able to cope with these stressful
factors, and this can severely impact their welfare (Cockram et al., 2004). Sheep show many signs
of stress and poor welfare during transportation, including raised heart rates, high levels of stress
hormones, dehydration, and fatigue (Collins et al., 2018; Pascual-Alonso et al., 2017). Sheep are also
typically fasted prior to transportation, and the resulting hunger can cause poor moods, making the
sheep feel pessimistic and stressed (Verbeek et al., 2014). Transportation can also have long-term
effects on sheep, as the stress they experience can impact their mood for some time (Doyle et al.,
2011).

Sheep are sentient, complex, individual beings, and their social relationships are important to them
(Marino and Merskin, 2019). In fact, sheep can recognise at least 50 different sheep faces for over 2
years (Kendrick et al., 2001). Sheep are also very good at communicating their emotions and do so
through their facial expressions and different ear and tail postures (McLennan et al., 2016; Reefmann et
al., 2009). Sheep are sensitive animals, and the many stressors they experience during transportation
pose considerable risks to their physical and mental well-being.
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1.1

There are multiple welfare considerations during
the loading and unloading process, and various
factors such as the weather, stock person
techniques, and the facilities and equipment
used also play an important role. The loading
process involves various stages; first, the pigs
are sorted into their home pen, which may
involve splitting groups of pigs. Second, the
pigs are then moved to the loading area, which
may require them to walk long distances. Once
there, pigs are often placed into a shipping or
pick-up pen, where they may be mixed with
unfamiliar pigs. Depending on the system, they
may be in these pens for some time, before
they are loaded into the truck. At this point,
various factors can impact the pigs’ experience,
including the loading ramp, the moving tools,
and the methods used to move the pigs. The
following sections discuss the welfare issues
involved in each stage of the loading process.

1.1.1

Farms can apply different strategies for
selecting pigs for transport and slaughter.
Some may adopt a split-marketing system,
where the heavier pigs are removed for slaughter,
whereas in all-in-all-out systems, all pigs within
the group are removed at once (Goumon and
Faucitano, 2017). Regardless of the marketing
strategy, most groups of pigs are split at this
point into smaller groups to aid with loading
(Faucitano, 2018). The pigs are then required to

walk long distances from their pen to reach the
truck (Ritter et al., 2009). Some argue that this
first part of transportation is the most stressful
part of the entire transport process for pigs
(Faucitano, 2018).

Pigs are highly social animals, and they have
complex social hierarchies which are regularly
maintained through communication, fighting,
and affiliative behaviours (Horback, 2014).
Splitting groups of pigs can cause them
considerable stress because of the changes
in their social environment, which is further
exacerbated by the close presence of humans
(Goumon and Faucitano, 2017).
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As a result, many pigs exhibit physical signs
of stress, including open-mouth breathing and
skin discolouration, once they are moved from
their home pen (Edwards et al., 2011; Ritter
et al., 2009). Furthermore, studies have found
elevated blood lactate concentrations in the
pigs, increased levels of stress hormones, and
elevated heart rates, compared with resting
pigs, indicating fatigue, physiological and
psychological stress (Bradshaw et al., 1996;
Correa et al., 2013, 2010; Edwards et al., 2010).
These welfare concerns are more considerable
when pigs are reared in smaller pens, as they
are less fit, and less resilient to the stressful
experience of handling (Johnson et al., 2010;
Rocha et al., 2016). These effects may also be
exacerbated by factors such as feed withdrawal
(see Section 1.4.1), and the weather, as summer
temperatures can further increase heart rate
and the risk of heat stress during this process
(Correa et al., 2013). These negative effects may
be long-lasting, and the effects of loading can
last until slaughter (Correa et al., 2010; Edwards
et al., 2011).

1.1.11

Electric prods are still legally permitted for
use with pigs, although are discouraged in
the Code of Practice for the Welfare of Pigs'.
Despite this, they may be used in order to
speed up loading (Faucitano, 2018). However,
because the electric prods are painful and
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distressing for the pigs, they react aversively
to them, which slows down the entire process,
and creates difficulties for handlers (Mcglone
et al., 2004). Common behavioural reactions
include panic, resulting in the pigs backing
up, slipping, falling, jamming, turning around,
vocalising, and attempting to bite the handler
(Correa et al., 2010; Dokmanovi¢ et al., 2014;
Mcglone et al., 2004). Physiological reactions
to electric prods include a greater incidence of
pigs being unable to walk or stand, higher heart
rates, increased blood lactate concentrations,
and skin lesions (Correa et al., 2010; Edwards
et al., 2010; Faucitano, 2018). Electric prods are
ineffective and are widely banned in abattoirs,
although they are still permitted for individuals
who are reluctant to move (Faucitano, 2018).
Electric prods cause pigs pain and distress and
also have the greatest potential for being used
by non-trained or improperly trained handlers,
in place of more skilled techniques, which is
likely to result in pain and distress for the pigs
involved (Mcglone et al., 2004).

Paddles are another tool that may be used to
move pigs. The idea of these is to pat the pig
lightly with them so that the touch and sound that
it creates catalyses the pigs to move (Mcglone
et al., 2004). Although these are considered to
be a more humane alternative to electric prods,
this depends on how well trained the handler is,
as they can still be used forcefully, causing pain
to the animal (Wilhelmsson, 2022).

1 https://www.gov.uk/government/publications/pigs-on-farm-welfare
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Furthermore, paddles result in similar levels of
vocalisations as the electric prods, which, as
vocalisations in pigs are commonly considered
to be a sign of stress or anger, may mean that
the paddles are as distressing, frustrating,
or painful for the pigs as the electric prods
(Mcglone et al., 2004).

Flags and boards are also used to move pigs and
have fewer welfare considerations associated
with them (Mcglone et al., 2004).

1.1.2 SHIPPING OR PICK-UP PENS

Prior to being loaded onto the truck, pigs may
be placed into holding pens. These have some
welfare advantages, as they allow the pigs to
rest if they have travelled a long distance from
their home pen. However, it is likely that pigs
will be mixed with individuals from other pens
at this point.

Mixing unfamiliar pigs is likely to result in
increased levels of aggression, fighting, and
injuries, as well as negative emotions, such as
fear and distress (Faucitano, 2018; Goumon
and Faucitano, 2017).

1.1.3 LOADING ONTO THE TRUCK

Loading ramps pose another welfare concern
for pigs, and certain designs can cause
stress and discomfort, and potential injuries.
As slopes increase in degree from 0 to 45°, pigs
show various physiological and psychological
effects, including increases in heart rate,
behavioural reactions such as turning back
around and balking more frequently, and slipping
and falling over more, resulting in more bruises
and lesions (Dalla Costa et al., 2016; Garcia and
McGlone, 2014; Goumon et al., 2013a; Goumon
and Faucitano, 2017). Ramps inside the truck
can also be problematic for pigs too and can
be associated with more difficulties in handling,
leading to greater use of electric prods (Ritter et
al., 2008; Weschenfelder et al., 2012). Pigs also
suffer elevated cortisol levels when exposed
to internal ramps, compared with alternatives,
such as hydraulic lifts (Weschenfelder et al.,
2012). Ramps are considered to cause, or at
least contribute to, the experience of long-
lasting stress effects, and greater proportions of
dead and fatigued pigs on arrival (Correa et al.,
2014, 2013; Kephart et al., 2010; Weschenfelder
et al., 2012).

WELFARE ISSUES ASSOCIATED WITH THE JOURNEY FOR PIGS

The welfare of the pigs during a journey is influenced by several inter-related factors,
including temperatures, space allowances, numbers of pigs, and journey length.
These factors are related to one another, and can be exacerbated or reduced
depending on other variables (e.g. temperature is affected by stocking densities,
and most factors are affected by journey length).




1.2.1

From the pigs’ perspective, it is the duration
of time that they are on the truck that is most
important, as they may be required to wait for
long periods during loading and unloading, and
are subject to potential journey delays.

Currently (June 2022) the UK government states
that the new Kept Animals Bill will introduce
shorter maximum journey times for live animals
to between four and 24hrs, depending on
the species?. Journey length has a complex
relationship with pig welfare, as some welfare
concerns are exacerbated in shorter journeys,
whereas others increase with journey length.
Nevertheless, there are considerable welfare
effects relevant to all journey lengths (Garcia et
al., 2015). For example, in an extensive study
of pig transportation which included over 2.7
million pigs during over 16,000 trailer journeys,
increases in journey time from 30 mins to 4 hrs
significantly increased the percentage of pigs
who were dead on arrival, unable to walk, or
were injured on the trailer (Sutherland et al.,
2009). These findings show that journeys of less
than 4 hrs, which are not typically considered to
be ‘long’, can still have considerable negative
impacts on pig welfare. In fact, journeys less
than 3 hrs are thought to add additional impacts
as they do not give the pigs time to lie down
and rest, resulting in them being more fatigued
at unloading, as they have not recovered from
the exertion from loading (Kephart et al., 2010).

Many studies have also reported a negative
effect of increasing journey length. For example,
Voslarova et al. (2017) found a linear relationship
between journey length and transport stress,
resulting in pig deaths in their study on pig
transportation. In another study, increasing
journey length was also found to result in
increased blood levels of creatine kinase,
which is a physiological response to muscle
exertion and damage, and was considered to
be evidence of increasing physical fatigue in the
pigs being transported (Sommavilla et al., 2017).
In summary, both short and long journeys can
have negative impacts on pig welfare, and the
factors discussed in the following sections can
exacerbate these issues further.

1.2.2

Pigs are homeothermic animals, so it is
important for heat production and heat loss
to be well balanced to avoid causing undue
stress (Bracke et al., 2020). Pigs have far fewer
sweat glands, compared with other mammals,
and therefore are less able to lose heat through
sweating. Pigs rely on behavioural adaptations
to thermoregulate themselves and will pant,
seek shade, lie down on cool surfaces, avoid
contact with other pigs, and wallow in mud to
cool themselves down (Bracke et al., 2020).
Most of these behaviours are unavailable to
them during transportation, and this means that
pigs are particularly vulnerable to heat stress
(Bracke et al., 2020). Humidity is also relevant
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2 https://www.gov.uk/government/news/better-welfare-conditions-for-millions-of-farm-animals-during-transit
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to pig welfare, as high humidity levels in the
truck will aggravate the heat stress the pigs are
experiencing, as it reduces their ability to use
evaporative cooling, such as panting (Bracke et
al., 2020).

The microclimate inside the truck has significant
implications for the welfare of pigs during any
journey and can have fatal consequences
(Faucitano, 2018). In the extensive study
mentioned earlier, by Sutherland et al. (2009),
they found that ambient temperatures of
over 20°C resulted in significantly more pigs
being dead on arrival, compared with lower
temperatures. In particular, the highest number
of deaths occurred when the temperature was
over 25°C, whereas temperatures of 5°C and
below resulted in significantly more pigs being
unable to walk. In another study that observed
over 41,000 pigs being transported, they found
that temperatures of 17°C and over resulted in
significantly more pigs performing open-mouth
breathing, and showing skin discolouration
(Kephart et al., 2010). Similar findings have been
found in other studies. For example, Ritter et al.
(Ritter et al., 2008) also found that pigs being
transported during the spring or summer in the
USA were more likely to perform open-mouth
breathing and show skin discolouration.

Because of the negative impacts of temperature
on pigs, there have been some improvements in
the management of internal truck temperatures
on hot days, however, some report that there
is still more to be done to protect pigs against
cold temperatures (Voslarova et al.,, 2017).
Transporting pigs in cold temperatures can
cause cold stress and effects include greater
physical exhaustion and fatigue (Correa et al.,
2014). Pigs have better adaptations for coping
with colder temperatures, such as behaviours
including huddling, but piglets are prone to cold
stress when transported, and will quickly suffer
from fatigue and require longer to recover and
rest, indicating impaired welfare (Marchant-
Forde and Marchant-Forde, 2008). If cold
temperatures are not appropriately managed,
however, numbers of pigs dying during
transportation will increase at temperatures
below 5°C (McGlone et al., 2014).

The effects of temperature upon pigs during
transportation are aggravated by several

factors. First, food deprivation affects pigs’
abilities to cope with high and low temperatures
on journeys. When deprived of food, there
is little or no energy available for thermal
regulation, and this results in both cold and heat
stress occurring more rapidly and more severely
than if the pigs were not starved (Bracke et al.,
2020). Furthermore, the pigs’ glycogen reserves
are likely to be depleted from the exertion
of loading, and so they have to burn fat in
order to thermoregulate (Bracke et al., 2020).
Second, the vibration and motion that the
pigs are exposed to during transportation also
require them to maintain their balance, and this
additional muscle use is also likely to produce
heat, which would further aggravate heat stress,
and further the impact of food deprivation
(Bracke et al., 2020). Third, because pigs are
typically transported in crowded conditions,
they cannot avoid contact with other pigs or
lay on the floor to cool themselves, and this
can increase relative humidity and reduce the
air quality at their level (Bracke et al., 2020). In
addition, this may mean they cannot access
water if it is provided. Therefore, crowding can
also negatively impact heat stress, aggravating
and escalating its development (Bracke et al.,
2020). Fourth, transported pigs may be at risk
of draughts of air that are too cold or too hot
for them. As these only hit parts of the pigs’
bodies, and are location-dependent, they do
not activate proper thermoregulatory responses
and can cause some pigs to be too cold, and
others too hot. Fifth, the length of the journey
plays an important role, as the effects are
more detrimental in longer journeys (Bracke et
al., 2020). And finally, the type of pig and their
condition can also impact their ability to cope
with thermal stress. For example, larger animals
are more prone to heat stress, and cull animals
may be unfit or too thin or fat to thermoregulate
effectively (Bracke et al., 2020).

123

The effects of pig number and the space
allowances within a truck for each individual are
directly impacted by the ambient temperature.
When cold, pigs will huddle together to stay
warm, too few pigs will increase the risk of cold
stress, but this huddling behaviour also reduces
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space availability and can lead to fighting and
individuals climbing over the backs of others
to find space to rest, resulting in more deaths
(Voslarova et al., 2017).

In warm conditions, too many pigs can increase
the ambient temperature further, and limit
the ability of pigs to reach water, resulting in
dehydrated pigs (Bracke et al., 2020). Too much
space in a trailer can also be problematic for
stability, as the pigs are likely to fall over more,
resulting in more injuries and potential deaths
(Garcia et al., 2015). This makes transporting
pigs during hot weather particularly challenging,
as higher numbers are needed to ensure
stability, but this is also likely to result in heat
stress and other welfare issues (Bracke et
al., 2020).

1.2.4 DRIVING STYLE

Although drivers of farmed animals are
generally required to be trained and competent,
the driving style that drivers may adopt can
still impact the well-being of the pigs being
transported (Driessen et al., 2013). Pigs show
physiological stress responses to different
driving styles, including an increase in heart
rate variability when drivers go too fast around
corners (Peeters et al., 2008). Acceleration and
heavy braking tend to reduce lying behaviour,
limiting the pigs’ ability to rest, and can cause
instability and injuries, as well as fear in the
pigs (Driessen et al., 2013). The condition and
type of the truck also play a role, as well as
the condition of the road surface (Driessen et
al., 2013).

WELFARE ISSUES ASSOCIATED WITH THE UNLOADING OF PIGS

Although unloading is not considered to be as stressful as loading, there are still
welfare concerns associated with the various stages and processes involved
(Driessenetal., 2013). Pigs are still subject to panic, stress, and fear during unloading,
especially if the process is not properly managed, resulting in individuals backing
up and jamming the exits (Driessen et al., 2013). Many of the issues discussed in
the loading section (1.1) are relevant here too, particularly how the pigs are moved,
and the ramps they have to negotiate. Pigs subjected to stress at this point, such
as from the use of electric prods, also become less easy to handle and struggle to
adapt to lairage (holding pen used to rest the animals prior to slaughter) (Driessen
et al., 2013).




1.3.1

Once the pigs have arrived at their final
destination, they may not be unloaded
immediately, and the waiting time can have a
significant impact on pig welfare (Faucitano,
2018). Increased waiting can cause an increase
in heat and humidity in the stationary truck,
which can influence the number of pigs who are
injured, unable to walk, or are dead on arrival.

For example, Sutherland et al. (2009) found
that the percentage of pigs who were dead on
arrival was significantly greater at waiting times
of 2, 3, and 4+ hrs, compared with at shorter
waiting times.

1.4 OVERARCHING WELFARE ISSUES DURING TRANSPORTATION

The following welfare issues are relevant at various stages of the transportation
process and can impact the welfare of the pigs being transported.

1.4.1

Feed withdrawal is a common practice for
pigs who are transported to reduce mortalities,
travel sickness, and for production reasons
(Faucitano, 2018).

When starved, pigs become fatigued more
readily, and experience frustration and distress,
which can impact all parts of the process, but
in particular, can make the pigs more resistant
to handling and moving, resulting in increased
stress (Faucitano, 2018). Furthermore, fasted
pigs tend to show more fearful responses,
compared with non-fasted pigs during loading
and unloading (Acevedo-Giraldo et al., 2020).

Once pigs have reached the abattoir, they are
often rested before they are slaughtered, and
can be kept in lairage for a further 12 hours
without being fed.

14.2

Pigs have very sensitive hearing, and
environmental noises can become aversive
to them (Goumon and Faucitano, 2017). In
particular, pigs find loud, uniform sounds mildly
aversive, and loud intermittent sounds strongly
aversive (Talling et al., 1998). When sound levels
reach 70dB and higher, pigs become fearful and
unwilling to move, and have higher heart rates
and elevated cortisol levels, compared to at
lower sound levels (Kanitz et al., 2005; Lippmann
et al., 1999; Talling et al., 1996). All phases of the
transportation process may be associated with
loud and unpredictable noises. For example,
sound levels during loading can range between
70-95dB (Taling et al., 1998; Vermeulen et al.,
2016). Furthermore, gates clanging, and pig
vocalisations can reach 80-103 dB, and cause
fear behaviours and physiological responses in
pigs (Kanitz et al., 2005; Talling et al., 1996).
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THE LONG-TERM EFFECTS OF TRANSPORTATION FOR PIGS

Most pigs in the UK who are transported are done so for slaughter, and so the
long-term effects of transportation are not relevant and are understudied for pigs.

It is widely known, however, that such physiological and psychological effects can
have long-term effects on animals, and so if pigs were being transported for other
purposes, then there could be important, negative long-term impacts on their
welfare to consider (Schwartzkopf-Genswein et al., 2012).

1.6 EMOTIONAL, FEELING PIGS

It is important to remember that these animals undergoing these experiences are
sentient beings, which means that they can feel and experience a range of emotions
and states, including both positive and negative ones (Marino and Colvin, 2015;
Proctor, 2012). Pigs, like any sentient beings, want to feel good. They want to
engage in positive experiences and feel positive emotions, such as joy and pleasure
(Proctor, 2012; Proctor et al., 2013). Pigs are very intelligent, inquisitive, and playful
animals. They actively seek opportunities to play and to do things they enjoy, such
as wallowing, chasing, and rooting (Marino and Colvin, 2015). Unconfined pigs are
very creative in their play. They like to play with both objects and other pigs and will
chase, run, jump and flop on the ground, and wave their heads in play (Horback,
2014). Pigs are very clever too, and competitive. In one experiment where pigs
foraged for food in pairs, only one pig was shown the location of the food, and so
the uninformed pig followed the informed pig and got to the food first (Held et al.,
2000). The informed pig soon caught on though, and changed their behaviour in
later trials, so that they could keep the upper hand.

Although they are considered domesticated,
most farmed pigs are still nervous of humans
and have little interaction with them. This
means that the close presence of humans
during transportation, along with the many other
stressors involved, can induce fear and stress
in the pigs. Pigs are experts at communicating
their emotions to other pigs, and as a result,
their emotional states will also spread through
a group in a process known as emotional
contagion (Goumon and Spinka, 2016; Reimert
et al., 2017). This means that if one pig is hurt
or stressed, then the rest of the group will feel
stressed, negative, and fearful, too. Pigs who
watch others experience something painful
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also react more aversively to the experience
themselves, than if they had not been a witness
first (Goumon and Spinka, 2016). This has
important implications for the whole process of
transport, as if a pig sees another pig receive
an electric prod, for example, they may become
fearful and stressed as they anticipate the
experience themselves. Unfortunately, as soon
as pigs become stressed, they also become
more difficult to handle, and this commonly
results in more forceful handling measures and
the use of electric prods (Driessen et al., 2013).
Using such techniques results in distress,
fear, and pain in these sensitive and emotional
beings.



1.7 CONCLUSION

The transportation process for pigs is highly stressful, as evidenced by the many
physiological and psychological effects on their welfare discussed above. There
are many ways in which the process can be worsened or improved for pigs,
but all forms of transportation incur some degree of stress and fear for pigs as
they are not habituated to the process, are required to enter new situations, and
experience unfamiliar sensations and practices. Given that these are sentient
beings, their feelings and experiences are important and matter to them and
to us.
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CATTLE AND CALVES

There are important breed and age differences to consider for cattle in transportation,
as the condition of a cull dairy cow may be significantly less robust than a finished
beef cow. Whereas, young calves of any breed are especially vulnerable to welfare
issues during transportation. The following sections discuss the welfare impacts of
transporting cattle, and where additional factors are relevant, specific references to
dairy cows, beef cattle, or calves are made.

WELFARE ISSUES ASSOCIATED WITH THE LOADING OF CATTLE

For cattle, the loading and unloading phases of transportation are often more
stressful than the journey itself, yet these processes often have fewer regulations
regarding the time they can take, or the conditions required for good welfare
(Losada-Espinosa et al., 2018).

2.1.1 MOVING CATTLE

How an individual reacts to handling depends
on many factors and can vary widely. Intensively
reared beef cattle are likely to be less familiarised
with humans and may find the close presence
of humans during loading stressful. Differences
in individual personality type, previous handling
experiences, and age also play an important
role (Grandin and Shivley, 2015). The novelty
of the loading processes is also likely to be
stressful for cattle, and some individuals may
be more fearful than others. The attitudes and
training of the stock people involved in moving
the cattle can also have a significant impact on
the experience of the cattle during loading and
can influence the likelihood of aversive goads
and tools being used (Losada-Espinosa et
al., 2018).

Electric prods are very stressful and painful for
cattle, and their use is limited in UK legislation
but is permitted for cattle over 6 months?®
(Losada-Espinosa et al., 2018; Whiting, 2016).
Cattle show a range of behavioural reactions to

3 https://www.legislation.gov.uk/uksi/1997/1480/made

the electric prod, including balking, vocalising,
stumbling, falling, and running, which are
demonstrative of their aversive experience
(Simon et al., 2016). Poor handling of cattle,
including shouting, hitting, slapping, and use
of electric prods is also known to increase the
flight distance of cattle from humans, which
can be long term, and indicates fear (Breuer et
al., 2000).
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The physical exertion of moving cattle during
loading also has physiological and emotional
effects. One study found that heart rate was the
highest in cattle during loading and unloading,
and concluded that this physiological effect
showed the experience to be highly stressful for

to novel experiences (Gebresenbet et al., 2012).
In particular, although all cows, calves, and bulls
were shown in one study to have elevated heart
rates during loading and unloading, compared
with at rest, calves showed the greatest increase
overall (Gebresenbet et al., 2012).

cattle (Gebresenbet et al., 2012).

2.1.1.1 CALVES

Calves are easily stressed during loading, as
their young age exacerbates stressful responses

Most of the experiences of transportation are
completely new to calves, and so they often
show hesitance in using ramps and entering
trailers, as they represent entirely novel
experiences (Gebresenbet et al., 2012).

WELFARE ISSUES ASSOCIATED WITH THE JOURNEY FOR CATTLE

There are several inter-related issues that can worsen or improve the cattle’s
experience of the journey itself. Cattle are legally required to be fit for transportation,
which means that they need to be healthy and robust enough to withstand the
journey (unless going to a veterinarian), and in the UK, calves must be at least 7

days of age*. Transportation can still be highly stressful and result in significant
welfare issues for cattle who are fit and healthy though (Jongman and Butler,
2014; Schwartzkopf-Genswein et al., 2012). However, the effects of transportation
on fragile cattle, such as cull cows and young calves, are likely to be even more
considerable, although this area has been understudied (Schwartzkopf-Genswein

etal, 2016).

2.2.1 JOURNEY LENGTH AND DURATION

From the perspective of the animals, it is the
duration of time that they are on the truck that
is most important, as they may be required
to wait for long periods during loading and
unloading and are potentially subject to
journey delays (Schwartzkopf-Genswein et al.,
2016). The duration of the journey can have
varying impacts on the well-being of cattle
and calves during transportation, and both
short and long journeys can negatively impede
their welfare. In particular, the distance, or
duration of transportation is strongly affected
by the provision, or withdrawal of feed and
water, and the number of rest intervals, which
may cause dehydration and energy depletion
(Schwartzkopf-Genswein et al., 2012) (also see
section 2.4.1.).

4 https://www.legislation.gov.uk/uksi/2006/3260/contents/made
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Several studies have found that the longer
cattle and calves are transported, the greater
the number of dead and injured animals there
are on arrival, and the greater risk of post-
transportation mortality for those not going
to slaughter (Schwartzkopf-Genswein et al.,
2016). For example, in one study that explored
the welfare impacts of journeys of 400 km and
above, they found that the number of animals
who were dead, lame, or unable to walk or
stand significantly increased along with the time
spent on the truck (Gonzéalez et al., 2012a). In
particular, they noticed a marked increase in
issues when cattle were on the truck for over 30
hours. They also explored the effects of other
factors, including temperature, animal density,
and the experience of the truck drivers, which
are discussed in the following sections.



Both long and short journeys or transportation
times can negatively impact cattle’s wellbeing.
For instance, one study which assessed the
responses of bulls, cows, and calves to different
transportation times found short journeys
were actually associated with the highest
concentrations of cortisol (stress hormone),
suggesting that even short journeys, which
are often considered to be better in terms of
welfare, also have negative impacts on the
animals, as cattle find them particularly stressful
(Gebresenbet et al., 2012). In fact, the cows
and calves showed the greatest concentrations
of cortisol in response to journeys under two
hours. All the animals; bulls, calves, and cows,
showed increased cortisol levels in all journey
lengths compared with before transportation
though, so the study showed that no matter
what the length of the journey was, the cattle
and calves found it to be a stressful experience
(Gebresenbet et al., 2012). Gebresenbet et al.
also found that glucose, creatine kinase, and
lactate concentrations increased with transport
time for the bulls, cows, and calves, particularly
after 6 hours of journey time. Elevated levels
of each of these physiological parameters
are associated with stress (Gebresenbet et
al., 2012).

2.2.1.1

Calves under 3 months of age are not adapted
to cope with the stress of transport, as their

immune system and stress responses are
not yet fully developed (Damtew et al., 2018;
Roadknight et al., 2021). This can result in long-
term effects on the health and welfare of calves
(seesection2.5.)(Goetzetal.,2022). In one study,
28-day-old calves showed improved immunity
responses and antibody concentrations
following transportation, compared with
14-day-old calves. Neither group of calves had
fully developed immunity, but their findings
showed that the younger the calves are during
transportation, the less immunity and adaptivity
they have to potential diseases (Marcato et al.,
2022b). Calves who are transported at 14 days
are also more likely to lose weight and require
medicine after transportation, compared with
28-day-old calves (Marcato et al., 2022a).
Fourteen-day-old calves also had a higher risk
of mortality during transportation, compared to
28-day-old calves. Young calves show a range
of physiological responses to transportation
that indicate both physical and emotional stress,
including increased body temperatures, heart
rate, and cortisol and adrenaline levels (Bravo
et al., 2018; Odore et al., 2004).

2.2.12

The effects of rest stops on the welfare impacts
of transportation are understudied. In one of
the few studies in this area, calves who were
given rest stops still experienced the same
level of poor welfare as the calves who had not




been given rest stops (Meléndez et al., 2020).
In particular, rest stops had no positive effect
on indicators of fatigue, dehydration, stress, or
immune status in the calves. Furthermore, calves
who were subjected to 36 hrs of transportation
experienced poorer welfare, compared with
those who were transported for 12 hours, and
the effects lasted for at least 14 days following
transport. The effects included increased
lying time, decreased weight gain, decreased
body weight, and increased dry matter intake
(Meléndez et al., 2020).

2.2.2

Cattle are homeothermic, and so although
they are adapted to changes in temperature,
extreme changes can place significant stress
on their bodies, particularly when they cannot
perform adaptive behaviours (Schwartzkopf-
Genswein et al., 2012). The microclimate of the
trailer, which is the combination of temperature,
relative humidity, and temperature-humidity
index, is affected by several factors. These
include the ambient temperature, loading
density, airflow, and animal factors, such as
respiration, sweat, and excretions, which can all
increase or decrease the heat or moisture in the
trailer (Schwartzkopf-Genswein et al., 2012).
The microclimate within the trailer may also vary
according to the position, compartment, motion
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of the truck, and ventilation (Schwartzkopf-
Genswein et al.,, 2012). The microclimate can
be one of the largest threats to animal welfare
during transportation (Mitchell and Kettlewell,
2008).

Studies have found different effects from
ambient temperatures, and these can have
lasting effects on cattle welfare (Schuetze et al.,
2017). One study found the highest mortality
rates at low ambient temperatures of -15°C,
which they suggest is because of the lower
temperature exacerbating the effects of feed
withdrawal and physical activity (Gonzalez et
al., 2012a). Mortalities also increased sharply
when the temperature was above 30°C, as did
the number of individuals who could not walk or
stand (Gonzalez et al., 2012a).

22.2.1

Cull dairy cows are susceptible to thermal
discomfort if they are exposed to environments
that are colder than those they are acclimatised
to, and their exposed udders are susceptible
to frostbite (Cockram, 2020). The poor body
condition of cull dairy cows also predisposes
them to thermal discomfort in colder
temperatures, because of reduced tissue
insulation (Cockram, 2020).

2.2.3

Both too much, or too little space during
cattle transportation can compromise animal
welfare, and so typically, legislation depicts
the loading density that is considered to be
optimal, based on economic and animal
welfare factors (Schwartzkopf-Genswein et al.,
2012). Studies have found that cattle who are
transported in very low densities, and very high
densities, are significantly more likely to die, be
lame, or be unable to stand or walk following
transportation (Gonzalez et al., 2012a). Too
low a density can cause the cattle to become
unstable and fall, whereas too high a density
can affect the microclimate, increase the
chance of individuals becoming trapped, and
impede the ability of cattle to breathe properly
and dissipate heat (Gonzalez et al., 2012a;
Schwartzkopf-Genswein et al.,, 2012). Cattle
also require recumbent rest, especially when



deprived of feed, but they rarely lie down during
transportation (Nielsen et al., 2011). This lack of
rest can have an accumulative effect, resulting
in fatigue. There are also long-term effects of
loading density on cattle welfare, such as the
likelihood of contracting diseases. These are
discussed in section 2.5.

2.2.4

The amount of experience a driver has in
transporting cattle also plays a role in their
welfare. Gonzalez et al. (2012) found that drivers
who had over 10 years of experience had fewer
incidences of welfare-compromised cattle
compared with those who had been driving
for less than 10 years. It is likely that the more
experienced drivers had a better understanding
of regulations and best practices, but are also
likely to have a smoother driving style (Gonzalez
et al.,, 2012a). Driving style is known to
behaviourally and physiologically affect cattle.
When driven in a ‘stop-start’ driving style, cattle
were described as being restless, agitated, and
scared (Stockman et al., 2013). Whereas cattle
driven in a smooth driving style were described
as being calm, relaxed, and comfortable. These
behavioural assessments were also supported
by physiological measures of stress, which
indicated that the cattle being driven in the
stop-start style were more stressed than those
who were driven smoothly (Stockman et al.,
2013). Cattle suffer particularly during braking
and will always endeavour to brace themselves
in a vehicle to minimise the risk of being thrown
around, and contacting others (Gebresenbet et
al., 2011).

2.2.5

The effects of transportation vary significantly
depending on the condition of the cattle
being transported. For example, mature or fat
cattle who are transported for slaughter have
fewer welfare issues compared with calves,
feeders,® and cattle who are to be culled
(Gonzalez et al., 2012b). Calves are also more
likely to become unable to walk or stand, or
to die, compared with fat and feeder cattle,
because of their underdeveloped immune
system and poorer body condition (Gonzéalez et
al., 2012a).

2.2.5.1

There is little research on the factors that are
likely to impact the welfare of cull dairy cows
during transportation, despite its importance
(Cockram, 2021).

Dairy cows may be culled for several reasons,
including reduced productivity, lameness, and
disease. The welfare issues associated with
transportation are more considerable for weak,
diseased, and injured cows, as they are already
experiencing pain and weakness, and are less
able to cope with the additional challenges of
transportation (Cockram, 2020, 2019). As a
result, cull cows who are sent for slaughter with
pre-existing conditions, are more likely to die in
transit, become debilitated and unable to stand
or walk, or require euthanasia upon arrival,
than those who are healthy (Cockram, 2019).
For example, a study in the Czech Republic
recorded a higher mortality rate for cull dairy
cows during and shortly after transportation,
compared with fattened cattle (Malena et al.,
2007). The mortality rates were also worse for
longer journeys, compared with shorter ones.
In the UK, animals must be fit for transport,
unless being transported to a veterinarian. It
is likely, though, that some unfit cattle are still
transported, whether or not their conditions are
visible at the farm (Cockram, 2020).

Lameness is a significant welfare issue in dairy
cows (Cockram, 2020). Although lameness can
generally be detected reliably, there is often
a discrepancy between identifying lameness
and assessing whether the cows are fit for
transport (Dahl-Pedersen et al., 2018). Obviously
lame cows are sometimes still selected for
transportation by farmers who deem them to be
only mildly lame or claim to not recognise the
signs (Dahl-Pedersen et al., 2018). Lameness is
a major welfare concern during transportation,
as lameness is painful, and cows are more
reluctant to bear weight on affected legs.
As a result, they will be more unstable during
transportation, and more likely to lie down,
increasing the risk of other cows falling over
onto them. Furthermore, the additional walking
and standing required during the transportation
is likely to aggravate the lameness (Cockram,
2020).

5 Feeder cattle are young, lean cattle who are mature enough to be fattened for slaughter.
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Some cull dairy cows may be in early lactation
when transported (Cockram, 2020). If a lactating
cow is not milked at regular intervals, milk will
accumulate in the udder, causing increasing
intramammary pressure, which can cause tissue
damage, discomfort, and pain, further reducing
their welfare (Cockram, 2020).

Cull dairy cows are also more susceptible
to bruising, compared with fattened cattle,
indicating compromised welfare partly from
handling and partly from the journey itself
(Strappini et al., 2013, 2010). Trailer design can
also play a role, as Holstein cows are quite tall,

and hit their hips, backs, and heads on the trailer
(Lambooij et al., 2012). Cull dairy cows typically
have a low body condition score too, especially
if they are high-producing dairy cows, as they
cannot consume enough energy to meet the
energy demands of lactation (Cockram, 2020).
This has an accumulative effect from each
lactation cycle, and by the time the cow is
culled from the herd, she may have a low body
condition score, appearing thin and emaciated
(Cockram, 2020). Thinness in cows is thought to
increase discomfort in cold environments, and
increase the likelihood of injuries, bruising, and
being unable to walk or stand (Cockram, 2020).

WELFARE ISSUES ASSOCIATED WITH THE UNLOADING OF CATTLE

AND CALVES

Depending on the journey length, and their experience during transportation, the

unloading of cattle can be stressful for cattle and calves, especially if they have
been injured or suffered during the journey. Heart rates in cattle are higher during
unloading, compared with before transportation, and during the journey itself,
indicating that cattle find unloading to be very stressful (Gebresenbet et al., 2012).

2.3.1 MOVING CATTLE

Like with loading, the methods used to handle
and move the cattle can have a considerable
effect. Cattle take longer to unload when
aversive methods such as cattle prods and
sticks are used, compared with just using flags
(Huertas et al., 2018). How close the driver has

parked to the unloading ramp can also impair
welfare during unloading, as a gap of over 5cm
may cause injuries (Huertas et al., 2018).

2.3.2 ARRIVAL AND WAITING TIME AT
THE DESTINATION

Unloading delay is another factor that can add
to the duration of the journey and exacerbate
any welfare issues incurred. If lairage facilities
are unavailable, or if trucks arrive too late, then
cattle may have to stay on the truck for longer
than is necessary (Schwartzkopf-Genswein et
al., 2012).

2.3.3 CALVES

Calves find unloading to be stressful, and their
behaviour is often indicative of fear and distress.
For example, calves may slip over and vocalise
during unloading, especially when the stock
people use negative tactile interactions, such as
hitting, to move them (Bravo et al., 2020).



2.4 OVERARCHING WELFARE ISSUES DURING TRANSPORTATION OF

CATTLE AND CALVES

2.4.1

Cattle and calves may be deprived of feed prior
to their journey, as well as for the journey itself,
depending on their destination, and other factors
such as rest breaks, and journey length. Feed
and water deprivation can exacerbate many of
the welfare issues incurred from transportation,
as well as introduce new issues. For example,
fasting in adult cattle can cause significant body
weight loss, increasing along with the duration
of fasting (Schwartzkopf-Genswein et al.,
2016). Weight loss results from both water and
tissue loss, and long journeys are more likely
to result in muscle tissue loss (Schwartzkopf-
Genswein et al., 2016). Fasted cattle also
show physiological signs of dehydration during
transportation, including increased red blood
cell count, total protein levels, and haemoglobin
levels (Schwartzkopf-Genswein et al., 2016).
Fasting can quickly result in hunger, weakness,
increased susceptibility to the cold, and ketosis
(fat burning process). These effects can be
significant for young cattle, and those with
poor body conditions, such as cull dairy cows
(Cockram, 2021).

24.1.1

Cull dairy cows are not typically fed or watered
on journeys and are likely to have feed withheld
during the pre-slaughter period (Cockram,
2021). This can result in the cows having to
use their body energy reserves and proteins,
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and this can be particularly significant for
lactating cows. In fact, lactating cows can show
metabolic changes within 24 hrs of fasting and
will rely heavily upon their fat reserves when
fasting. This is problematic for individuals who
are already thin, as they will have little reserves
left, and are likely to suffer considerably, both
physiologically and psychologically (Cockram,
2021). As a result, lactating cows are more
likely to become non-ambulatory (unable to
stand or walk) when transported without feed
(Cockram, 2021).

24.1.2

Feed and water deprivation in calves is
also a considerable welfare issue during
transportation, as like cull dairy cows, they do
not have the energy reserves to rely upon and
are not as robust as a healthy adult cow (Fisher
et al., 2014).

One study found that feed withdrawal in
transported calves resulted in a loss of 6%
of their body weight, more lying time during
transportation, and negative changes in their
blood biochemistry and metabolism, compared
with untransported calves (Fisher et al., 2014).
Whereas weaned beef calves have been shown
to lose an average of 10kg each after 24 hrs of
fasting (feed and water) and short transportation
(Bravo et al., 2018). The calves also showed
several significant physiological indications of
stress, fatigue, and dehydration (Bravo et al.,
2018).



2.5.1 CALVES

Calves are more likely to develop bovine
respiratory disease (BRD) after being
transported, because of theimmunosuppressant
effect of the stress they incur (Damtew et al.,
2018; Earley et al., 2017). BRD is a significant
welfare concern, as it often leads to other
diseases, and is associated with mortality rates
of between 35 - 55% (Damtew et al., 2018).
Shipping fever, pneumonia, and diarrhoea
are also common post-transport issues for
calves (Damtew et al., 2018). Dairy calves who
have been transported are also more likely to
show physiological indicators of inflammation
following transportation (Goetz et al., 2022).
They are also more likely to have lost weight
and show a suppressed average daily weight
gain for up to 28 days after transport (Goetz et

EMOTIONAL, FEELING CATTLE

Cattle are highly emotional, social, and complex animals (Marino and Allen, 2017).

al., 2022). The long-term effects on health can
be influenced by the number of cattle or calves
who are loaded onto a trailer. For example, in
one study, calves who were transported in
compartments of 16 — 30 calves were more
likely to be treated for sickness, compared to
groups of 15 or less (White et al., 2009).

2.5.2 ADULT CATTLE

In adult cattle, the stress experienced can also
cause failures in reproduction. Stress can retard
the development of reproductive organs in cows,
increase embryo and foetal loss, and cause
fertility issues, diminishing their reproductive
success (Damtew et al., 2018). Although this is
more of a production cost, the cost to the cow
is that she will probably be culled sooner if she
cannot reproduce.

They are sentient beings, which means that they can experience positive and
negative emotions, become fearful and stressed, and enjoy activities that make
them feel good (Lambert and Carder, 2019).

28

Cattle are capable of a wide range of emotional
states, but because they are prey animals,
it may not always be clear when they are
feeling stressed or fearful (Weary et al., 2006).
Therefore, studies often rely on physiological
measures such as heart rate and cortisol
levels. Nevertheless, cattle communicate their
emotions in several visible ways, including their
eye whites, tail and ear postures, behavioural
responses, and vocalisations (de Oliveira and
Keeling, 2018; Lambert and Carder, 2019, 2016;
Proctor and Carder, 2016). Cattle also show
aversive behavioural reactions when being
transported, which indicate their experience
of fear. These may include reluctance to move,
backing up, escape attempts, and vocalisations
(Simon et al., 2016). Cattle are all individuals,
with their own personalities and temperaments.
Their personality traits can impact their well-
being during transportation too, as they may be



more or less able to cope with the stressors, and
temperamental individuals are more susceptible
to diseases, because of the effect of stress on
their immune system (Burdick et al., 2011).

The stressful, and sometimes painful experience
oftransportation may also have long-term effects
on the emotional well-being of cattle. Calves, for
example, are more pessimistic following painful
disbudding procedures (Neave et al., 2013),
and after being separated from their mothers
(Daros et al., 2014). Cattle can also experience
emotional contagion, which is the spread of
emotional state throughout the group and is
thought to be a simple form of empathy (Marino
and Allen, 2017). Cows who are partnered with
fearful cows, for example, are more likely to feel
stressed and fearful themselves (Boissy et al.,
1998). This can have important implications for
transportation, as stressed or fearful individuals

2.1 CONCLUSION

can spread their negative emotional state to
others in the group.

Cows are also intelligent beings, and studies
have shown that they enjoy learning and
express pleasure in learning a new task. This
is referred to as the ‘eureka moment’ (Hagen
and Broom, 2004). Cows also get pleasure from
being stroked or brushed by a familiar person
and will even pursue a retreated stroker to elicit
more stroking (Bertenshaw and Rowlinson,
2008; Proctor and Carder, 2014; Westerath et
al., 2014). Stroking can also calm cattle and
reduces their stress levels during stressful
experiences (Waiblinger et al., 2004). Whereas
aversive handling, such as the use of electric
prods and hitting, results in stressed and fearful
cattle (Losada-Espinosa et al., 2018), and these
effects can quickly spread through the herd
(Marino and Allen, 2017).

Transportation is highly stressful for all cattle, but particularly for calves and cattle
in poor body condition. There are many factors that can exacerbate or improve
the experience of transportation, but in general, there are no positive aspects of
transportation for cattle, and it is, therefore, an experience they would like to avoid if
given the choice. The potential for significant injury and harm during transportation
is considerable for all individuals, and cattle may be transported several times
during their lifetime, further increasing the risk. Cattle are sentient beings, and so
the likelihood of them feeling fear, stress, and potentially pain during transportation
is a significant ethical concern.






CHICKENS

The welfare issues during transportation for chickens who have been bred for meat
(broilers) and hens who are bred for egg-laying (layers) can differ for transportation,
and so the following covers welfare issues for chickens and specific concerns
related to broilers and layers where appropriate. Both layers and broilers are often
only transported as chicks to the farm for rearing, and then one last time to the
slaughterhouse. Broilers are much younger, although larger, at around 6 or 7
weeks of age, whereas end-of-lay hens are usually around 72 weeks old. Neither
layers nor broilers are typically in a good state for transportation, because of the
pressures that production and selective breeding have placed on them (Jacobs
et al., 2017a; Vecerkova et al., 2019).

Unlike other farmed animals, chickens are
loaded and unloaded in crates, and so the
process and welfare implications are different for
these parts of the process. The following section
on loading focuses on the effects of catching
and loading the chickens into their respective
drawers or crates. There is no unloading section
for chickens, as they are simply removed from
the truck in their crates, and then either kept in
lairage or taken directly for slaughter.

WELFARE ISSUES FOR CHICKENS ASSOCIATED WITH CATCHING
AND LOADING FOR TRANSPORTATION

The catching and loading of chickens are often considered to be the most
stressful parts of the transportation process, but it can also seriously worsen
their experience throughout the rest of the transportation process, due to the
likelihood of them incurring injuries and fractures (Schwartzkopf-Genswein et al.,
2012). Chickens may be caught for transportation via automated machines or
manually by a team of catchers. When performed manually, five or more birds are
typically grasped by the leg, inverted, and carried by the catcher in each hand
(Schwartzkopf-Genswein et al., 2012). In a mechanical catching system, the birds
are pulled by rubber-fingered rotors onto a conveyor belt in the upright position
(Schwartzkopf-Genswein et al., 2012). Both manual and automated processes
have welfare concerns for the birds involved and are discussed for broilers and
layers separately below.



3.1.1 BROILERS

In the UK many broilers are still caught
manually, but mechanical catching is increasing.
Mechanical catching is thought to lead to
less stress and physical injuries in broilers,
compared with manual catching (Benincasa et
al., 2020). Although the findings are mixed, and
some still report similar levels of fractures from
mechanical and manual catching (Jacobs et al.,
2017a).

3.1.1.1 STRESS

Catching is considered to be one of the most
stressful situations in broilers’ lives, with many
suffering from bruising, scratching, fractures,
and fatalities from both manual and automated
processes (Queiroz et al., 2015; Schwartzkopf-
Genswein et al.,, 2012). In fact, the catching
process is considered to be more stressful than
the journey itself (Benincasa et al., 2020), and
cortisol levels can be at their highest right after
catching and loading in broilers, compared with
at other stages of transportation and slaughter
(Schwartzkopf-Genswein et al., 2012).

3.1.1.2 FRACTURES AND INJURIES RESULTING
FROM MANUAL VERSUS MECHANICAL SYSTEMS

In both manual and mechanical systems,
catching and loading broilers significantly
increases the prevalence of wing fractures,
compared with baseline measures, and this
is positively correlated with the time taken to
catch and load the birds (Jacobs et al., 2017a).

When caught manually, birds are typically
caught and held by their legs. In fact, this
method is listed in DEFRA’s Code of Practice
for broiler chickens as an acceptable method
if both legs are carried®. However, in one
comparison of catching methods, leg carrying
of multiple birds was found to result in longer
loading time, more wing fractures, and increased
crowdedness in the crates, compared with
when one or two broilers were caught upright
and carried under the abdomen (Kittelsen et
al., 2018). Leg holds also result in significantly
more leg bruising in broilers, compared with
upright holds (dos Santos et al., 2020). The
fact that the leg carrying method increased the
overall time the birds spent in the crates prior

6 https://www.gov.uk/government/publications/poultry-on-farm-welfare
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to transportation is important, as broilers find
the crates particularly stressful, and become
increasingly stressed when crated. In fact, the
cortisol levels of crated birds can take over
two hours to reduce to levels seen in birds who
have been handled but not crated (Voslarova
et al., 2011). And some studies report a 3-fold
increase in broilers’ cortisol levels after 4 hrs of
being crated, suggesting that the experience is
particularly distressing for the birds (Chloupek
et al., 2008). The increase in fractures from leg
carrying is also concerning, although both the
leg carrying and upright methods resulted in
wing fractures, and negatively impacted the
welfare of the birds (Kittelsen et al., 2018).
Fractures are considerably painful injuries,
and significantly compromise their welfare
(Benincasa et al.,, 2020). Their pain is then
exacerbated throughthefollowingtransportation
and pre-slaughter processes.

Mechanical loading is increasingly being
implemented to increase efficiency and improve
animal welfare. Although various studies have
reported mixed results in terms of welfare
(Jacobs et al., 2017a; Ménch et al., 2020). In
one study comparing manual and mechanical
methods of catching and loading broilers,
fewer broilers had wing haematomas (severe
bruises) when manually loaded, compared with
mechanically loaded birds (M&nch et al., 2020).
The mechanical loading system also resulted in
more broilers being dead on arrival, but there
was no significant difference in this study on

the number of severe wing injuries between
systems (Ménch et al., 2020).

3.1.2

The nature of the catching process for layer
hens depends on whether they are raised
in cages, barns, or multi-tier aviaries. Like
broilers, commercially reared laying hens are
not accustomed to being handled, and the
experience, even with gentle handling, can
cause stress and fear in the hens (Gerpe et al.,
2021). Typically, hens are caught by one or two
legs and carried upside-down in groups of 3-5
(Gerpe et al., 2021). Catching hens by one leg
results in significantly more fractures than when
caught by two legs, but both methods cause
unnecessary fractures and the experience of
being inverted is considerably distressing for
the birds (Gerpe et al., 2021).

3.1.2.1

Layer hens find catching and loading to be
very stressful, and show significantly increased
concentrations of cortisol, compared with
baseline measures (Gerpe et al.,, 2021). They
also show changes in temperature, indicative
of their bodies being in fight-or-flight mode,
and increased respiration rates, compared with
baseline (Gerpe et al., 2021). These measures
show that hens are in a state of high alert and
find the experience to be stressful. Hens also
exhibit fearfulness during the process and are
more likely to perform tonic immobility when it
is experimentally induced, after being caught
and loaded, compared with control hens. Tonic
immobility is a fear-potentiated response to
being restrained, and chickens who think they
are going to die may go into this catatonic
state. The finding that the caught and loaded
hens were more likely to exhibit tonic immobility
suggests that these birds were experiencing
greater feelings of fear compared with the
control hens (Gerpe et al., 2021).

3.1.2.2

In one study of the welfare impacts of catching
free-ranging birds from multi-tiered aviary
systems, over 8% of the birds were found to
have skeletal injuries such as bone damage
and dislocated joints because of catching and
loading (Gerpe et al., 2021).
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To minimise escapes, crates with a small
opening at the top, or drawers, are typically
used. Birds are susceptible to bruising when
pushed through the small opening, or into the
drawers (Benincasa et al., 2020). Furthermore,
Gerpe et al. found that some catchers would
drop the birds into the crate from the top, and
some would push several hens into a crate at
once. They also noted that when the last hen
was placed into the crate, they often had to be
squeezed in. As a result, Gerpe et al. suggested
that most of the fractures seen in their study
resulted from these crating activities. The hens
were also found to have increased levels of
plasma creatine kinase, compared with baseline
levels, which indicates muscle injuries, caused
by the birds being inverted by the legs, exhibiting
excessive wing flapping, and colliding with the
pen furniture (Gerpe et al., 2021).

Although catching is easier with caged hens,
and they are less likely to collide with pen
furniture, caged hens have weaker bones,
compared with those in cage-free systems.

This is because of the lack of opportunities for
normal movement. This has historically led to
higher rates of fractures, compared with free-
range hens (Gerpe et al.,, 2021; Rodriguez-
Navarro et al., 2018).

3.1.3 TRAINING AND ATTITUDE

The methods used to catch the birds have
different welfare impacts, but the catcher’s
attitudes and training have a greater overall
effect. For example, the longer the birds are
suspended in the catcher’s hands, the more
likely they will become injured (Langkabel et al.,
2015). Because of the unpleasant environment
of the aviaries, which are high in dust and
ammonia, workers tend to be young people with
little experience, rather than seasoned workers
(Pilecco et al., 2013).

Even when professional catchers are used, there
is no significant reduction in fractures incurred,
compared to when farmers use untrained
acquaintances (Jacobs et al., 2017a).

WELFARE ISSUES ASSOCIATED WITH THE JOURNEY FOR CHICKENS

As with the species discussed above, the welfare considerations for chickens
during the journey itself depend on several inter-related factors, which are discussed
below. Furthermore, the experience of the birds during the catching and loading
stage can significantly worsen their well-being during the journey, especially if they
incur fractures, as these will cause extensive suffering and potentially fatalities on

the journey.




3.2.1

The entire transportation time for an individual
begins from the moment they are loaded onto
the truck and lasts until they are unloaded. This
may be longer for some individuals than others,
for example, if they are loaded on first and then
unloaded last, and this can exacerbate the
welfare issues associated with journey duration
(Nielsen et al., 2011). For instance, the longer
the journey, the more likely an individual will die
from a chronic disease that limits their coping
abilities, an injury incurred during catching
and loading, or from the ambient temperature,
which may be exacerbated by feed and water
withdrawal (Cockram and Dulal, 2018).

3.2.1.1

Journey length and temperature are commonly
thought to be the most important factors
affecting broiler welfare during transportation
and are most likely to cause fatalities (Parker,
2018). In particular, several studies have found
that long journeys of over 50km are associated
with greater numbers of mortalities, compared
to shorter journeys (Saraiva et al., 2020;
Vecerek et al., 2016, 2006). One study found
that mortality rates doubled between journeys
of 90km, compared with 15km (dos Santos
et al.,, 2020). Longer journey durations are
also associated with increasing loss of body
weight in broilers (Jacobs et al., 2017a). This
is thought to be because the birds are often
withdrawn from feed and water before, and
during, transportation, and because they also
defecate more during transportation, which is a
sign of stress (Jacobs et al., 2017a). Plumage
cleanliness also decreases with longer journeys,
which can impede thermoregulation, especially
in colder temperatures (Jacobs et al., 2017a).
Increasing journey duration also exacerbates
the effects of fasting and can negatively impact
thermoregulation in the birds (Jacobs et al.,
2017a).

3.2.1.2

End-of-lay hens suffer high levels of mortality
during transportation, so welfare scientists
often argue that they should not be transported
(Nielsen et al., 2011). In one study, significantly
more hens died during longer journeys of 50-
300km, compared with on journeys of up to

50km (Vecerkova et al.,, 2019). There were
significantly fewer deaths for journeys over
300km, but the data may have been skewed
by the small sample size for those journeys,
compared with the shorter ones. In another
study, Weeks et al. (2012) found that the
distance travelled was a highly significant
predictor of death during transport in end-of-
lay hens, although they suggest that this may
be because of extraneous variables in those
journeys. Finally, another study that looked at
very long journeys of over 800km, found that the
number of mortalities recorded was nearly three
times those on journeys of 0-200km (Cavusoglu
and Petek, 2021). The hens also suffered more
weight loss as the journeys increased in length,
which was considered to result from increased
transport stress (Cavusoglu and Petek, 2021).

The microclimatic conditions in the trailer are
one of the most significant sources of stress
for chickens during transportation, and the
greatest cause of deaths resulting from thermal
stress (Benincasa et al., 2020). Both heat and
cold stress are significant issues for birds
(Schwartzkopf-Genswein et al., 2012).
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3.2.2

Birds respond to heat stress by panting,
which generates heat and moisture within the
vehicle, and soon becomes ineffective as a
thermoregulatory mechanism when the air
becomes saturated (Schwartzkopf-Genswein
et al., 2012). When too cold, birds respond by
huddling, placing their head and feet under
their body, shivering, and vasoconstriction
(Cockram and Dulal, 2018). Birds who cannot
thermoregulate are likely to die unless the
conditions improve (Schwartzkopf-Genswein et
al., 2012).

The microclimate in the trailer is affected by
many factors, such as whether it has climate-
control systems in place or not, as manual
ventilation, by opening shutters and vents, is
only beneficial if the truck is moving (Cockram
and Dulal, 2018). Other factors, including the
number of birds on the vehicle, can have an
important effect, as large numbers of birds
produce a lot of metabolic heat and moisture
(Cockram and Dulal, 2018). The position inside
the truck can also have a significant impact on
the microclimate, because of various factors
such as ventilation, stocking density, height in
the truck, and the configuration of drawers or
modules (Weeks et al., 2012).

The external temperature can have a

considerable effect on the trailer microclimate
and the welfare of the birds, and external
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temperatures of over 18°C can cause a steep
increase in birds who are dead on arrival
(Cockram and Dulal, 2018). Colder external
temperatures also have an impact, and often
the numbers of birds who are dead on arrival
are higher during winter months (Cockram and
Dulal, 2018). This may be because drivers cover
the sides of the truck in cold and wet weather,
which may be beneficial for protecting the
birds against cold stress, but it can also result
in pockets of raised temperature and moisture
in some parts of the truck where birds are
crowded, and there is insufficient ventilation
(Cockram and Dulal, 2018). Birds may die from
heat stress as a result, despite the external
temperature being cold.

3.2.2.1

One of the major causes of death during
transportation for broilers is thermal stress,
accounting for around 40% of birds who are
dead on arrival (Schwartzkopf-Genswein et
al., 2012). Positioning in the truck also has
an effect and can even result in birds within
the same trailer suffering from both heat and
cold stress (Jacobs et al., 2017b). Broilers
are susceptible to heat stress because of the
genetic selection for their muscle growth, which
has reduced their ability to cope with heat
stress (Cockram and Dulal, 2018). Heat stress
is a distressing experience for the birds, and
they are likely to experience respiratory distress
and hyperventilate before collapsing (Cockram



and Dulal, 2018). Some may take hours to die
from the experience, whereas others may die
relatively quickly, depending on the conditions,
their size, age, and body condition (Cockram
and Dulal, 2018).

3.2.2.2

Due to their poor feather coverage and lighter
weights, end-of-lay hens can be susceptible to
cold stress, especially in the UK’s temperate
climate (Richards et al., 2012; Weeks et al.,
2012). End-of-lay hens experience difficulties in
thermoregulation, as they lack the energy and
protein stores needed, and often suffer from
poor feather coverage (Beaulac et al., 2020).
Blood physiology parameters also show that
hens who have heat stress during transportation
experience stress and poor welfare as a result
(Beaulac et al., 2020). Hens who are transported
at the bottom level of the truck, under multiple
layers of cages, are susceptible to an adverse
microclimate, and often show increased
measures of stress hormones and other
indicators of physiological distress (Bozkurt,
2021).

3.2.3

Loading density is considered to be a
major cause of mortality in poultry during
transportation, second to microclimate
(Schwartzkopf-Genswein et al.,, 2012). There
are several welfare concerns that can be
exacerbated or improved by different stocking
densities, and there is not always a clear answer
as to what densities are optimal (Schwartzkopf-
Genswein et al., 2012). The number of birds in
each drawer, module and the entire truck can
affect how well they cope with the temperatures
and microclimate. For example, when conditions
are freezing, fewer birds suffer from cold stress
in higher densities, but overcrowding can cause
birds to over-heating even in cold temperatures
(Cockram and Dulal, 2018; Vecerkova et al.,
2019). Both low and high stocking densities
can also increase the likelihood of fighting,
and of weaker birds becoming the victims of
injurious attacks (Valkova et al., 2021b). Various
studies have also shown that higher stocking
densities result in more mortalities (Chauvin et
al., 2011; Schwartzkopf-Genswein et al., 2012).

Any optimal loading density would need to vary
in accordance with several factors, including
temperatures, size of birds, and location in the
trailer (Schwartzkopf-Genswein et al., 2012).

Feed withdrawal can also impact the effects
of stocking density, and one study found that
broilers are more likely to show physiological
stress from feed withdrawal when transported
at high loading densities (Delezie et al., 2007).
Broilers also have higher cortisol concentrations
when in high loading densities, compared
with those transported in less crowded cages
(Delezie et al., 2007). Chauvin et al. (2011)
also found that mortality rates increased along
with stocking densities in broilers, and they
concluded that density was a critical factor
in relation to the number of birds found dead
on arrival.

Loading densities can also impact the comfort
of birds during the journey, and both high
and low densities can impact injuries. In their
study, Jacobs et al. (2017a) found that 0.21%
of the birds they assessed suffered crating
discomfort upon loading, with heads, or other
body parts, stuck in the walls of the crate. These
instances may cause fractures, injuries, or
fatalities, especially on longer journeys (Jacobs
et al., 2017b).




OVERARCHING WELFARE ISSUES DURING TRANSPORTATION

OF CHICKENS

3.3.1

Like many farmed animals, chickens tend to
be fasted prior to transportation, as they are
predominantly transported for slaughter. The
birds are also likely to be deprived of water for
the entire loading, transportation, and unloading
process. Feed withdrawal can exacerbate other
welfare issues during transportation, such as
their ability to thermoregulate (Vecerkova et al.,
2019). The effects of fasting are greater during

3.4

cold conditions and fasted birds are at greater
risk of hypothermia (Cockram and Dulal, 2018).
Fasting can also make birds more aggressive
to one another, resulting in more injuries and
distress (Valkova et al., 2021b). Broilers who
have been fasted for 13 hrs also show greater
weight loss during transportation, compared
with fed broilers (Delezie et al., 2007). Fasted
broilers also show higher body temperatures,
indicatingincreased stresslevels, compared with
individuals who are fed prior to transportation
(Delezie et al., 2007).

Dehydration is another welfare concern during
transportation, especially as birds are not
typically provided with water during the journey.
Some birds may already be dehydrated before
loading, as smaller and injured individuals can
have difficulty reaching the drinkers and feeders
(Cockram and Dulal, 2018). The journey, and
the often-increased temperatures they have
to endure, then worsen their dehydration,
which can cause fatalities (Cockram and Dulal,
2018). Water is also required for evaporative
cooling, which chickens do via respiration
to thermoregulate themselves, and so water
withdrawal is a significant concern (Cockram
and Dulal, 2018).



3.9

Chickens are not always given the credit they deserve, as they are either overlooked
as key members of the taxonomic order of birds, or are viewed as commodities,
rather than the sentient beings that they are (Marino, 2017). In fact, chickens are
smarter and more sensitive than most people think. For example, like us, chickens
do not want to feel pain, and they will opt for pain relief whenever its available. One
study showed that lame chickens who were in pain opted for feed that was secretly
laced with pain-relief medication, as they quickly made the association between
food choices and pain relief (Danbury et al., 2010). Healthy birds did not show the

same preferences, as they had no need for pain relief.

Heat and cold stress is a significant welfare
issue for chickens during transportation, and
chickens actually show a preference for warmer
temperatures, compared with the cold, and the
temperature they are kept in can affect their
mood (Deakin et al., 2016).

Deakin et al. found that hens who were kept in a
warm room were more likely to be optimistic, and
make optimistic choices, compared with those
kept in a cold room. When chickens are caught
and loaded into the trailer for transportation,

they may or may not be with familiar chickens.
Who a chicken is transported with has important
implications on their ability to cope with stressful
events, as familiar chickens can help to buffer a
chicken’s emotional response.

For example, when chicks are subjected to a
mild stressor, they react more emotionally when
their mother is not there, compared with when
she is (Edgar et al., 2015). Suggesting that the
presence of a close conspecific provides a
social buffering effect.

3.6 CONCLUSION

The stressors of transportation can have significant impacts both on chickens’
physical well-being and also on their mental well-being. The two are intertwined, and
a chicken’s previous experiences can impact how well they cope with the stress of
transportation. For instance, birds housed in enriched and varied environments are
better able to cope with the stress of transportation, compared with birds who have
been reared in unenriched conditions (Ross et al., 2020). The capacity of chickens
to feel a wide range of emotions, including fear, pain, stress, and empathy, is highly

relevant to their experience in transportation.

As this section has discussed, there are many
ways in which the welfare of chickens can be
impacted during transportation, and mortalities,
injuries, and fractures are unfortunately common
occurrences.

Broilers and end-of-lay hens are often in poor
condition, which only exacerbates the stressors

they experience during transportation, rendering
them more susceptible to fractures, heat stress,
and death.

The welfare of these sentient, feeling, and
emotional beings is negatively impacted by
transportation, as they are not adapted to cope
with the challenges that transportation pose.







4 SHEEP AND LAMBS

Although transportation is known to be stressful for sheep and lambs, they have
not received the same amount of scientific attention regarding their experiences in
the different stages of transportation as other farmed animals. Much of the research
focuses on live exports of sheep, which the UK Government has publicly committed
to banning in legislation’. This is a significant positive, as there is considerable
scientific evidence that shows the high degree of suffering that live exports cause
sheep and lambs (Nielsen et al., 2011). The sections below cover the key welfare
issues for sheep and lambs during transportation, utilising what scientific evidence
is available.

4.1

Studies have found that sheep are stressed and
have elevated heart rates during loading, no
matter if they enter the truck by a ramp, or by a
hydraulic lift, as both methods elicit similar levels
of cortisol concentrations and elevate heart
rates (Broom et al., 1996; Parrott et al., 1998).
Loading via a ramp is stressful for sheep, but
not as stressful as being shouted at and lifted
manually, as evidenced by a marked increase
in cortisol concentrations for manually loaded
sheep, compared with ramp loading (Yardimci
et al.,, 2013). Lambs also show significant
increases in heart rate when loaded, compared
with at rest, and their heart rates can remain

7 https://www.gov.uk/government/news/better-welfare-conditions-for-millions-of-farm-animals-during-transit
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elevated throughout the transportation period
(de la Fuente et al., 2012).

Sheep find loading stressful for several
reasons. First, they are exposed to familiar and
possibly unfamiliar humans, whom they may be
instinctively fearful of (Wickham et al., 2012).
Second, the exertion of moving, and navigating
unfamiliar surfaces such as ramps and lifts, can
be physiologically and psychologically stressful
(Parrott et al., 1998). Third, they may be mixed
with unfamiliar sheep, which is thought to be
stressful but is an area that has been neglected
in the scientific literature (Llonch et al., 2015).
Fourth, for many, the truck will be a completely
new environment for them, and sheep are
naturally neophobic and find new environments
stressful and frightening (Messori et al., 2015).
And last, the way sheep are loaded can impact
their wellbeing, and some traditional methods,
including using dogs, shouting, and lifting,
are considerably stressful for sheep (Yardimci et
al., 2013).

WELFARE ISSUES ASSOCIATED WITH THE JOURNEY FOR SHEEP

AND LAMBS

Sheep and lambs are highly sensitive to stress and are nervous animals (Valkova et al.,

2021a). This not only means that drivers need to take extra care when transporting
these animals, but it means that the unavoidable stressors present throughout
transportation have a considerable impact on their welfare. The following sections
discuss the specific welfare concerns during the journey that apply to sheep and
lamibs.

4.2.1 JOURNEY LENGTH AND DURATION

The length of the journey, or the duration of time
that passes between loading and unloading,
does not always have a straightforward
relationship, and longer journeys are not
always worse in terms of the various welfare
measures. Furthermore, the factors affecting
the welfare of sheep during a journey are all
interrelated, and factors such as environmental
conditions, periods of fasting, and trailer design
can impact the effects of the journey duration.
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The following is a discussion of the various
impacts of different journey durations and
shows that both short and long journeys can
have different, yet significant, welfare impacts
upon sheep and lambs.

4.2.1.1 LAMEBS

In terms of stress levels and heart rate, lambs
appear to acclimatise more to the experience of
transportation on longer journeys, compared to
on shorter journeys. Some studies have found



that shorter journeys of under 2 hours do not give
lambs long enough to recover from the loading
experience, as they still have elevated heart
rates at unloading (de la Fuente et al., 2012).
Whereas lambs who are on longer journeys tend
to lie down, resulting in reduced heart rates and
cortisol levels (de la Fuente et al., 2012). Whereas
in a comparison of lamb welfare on 1hr versus
2hr journeys in cold temperatures, researchers
found that cortisol concentrations were higher
for the 2hr journey, compared with the 1hr
journey, suggesting that there are many effects
at play here (Carnovale et al., 2021). They also
found that physiological measures of muscular
damage showed that the 2hr journey had more
negative impacts on the lambs, compared with
the 1hr journey. They suggest that this may be
because the risk of lambs bumping into one
another increased with time, especially as they
became more fatigued (Carnovale et al., 2021).
Other physiological indicators showed more
of an effect in the longer journeys, including
increased metabolism due to stress, intense
muscular activity from shivering, and increased
levels of adrenaline. Their findings suggest that
all the sheep in the 2hr journey entered a period
of physiological stress by the end (Carnovale et
al., 2021).

Very long journeys of over 22hrs also have
effects on the welfare of lambs, even with rest
stops. For example, lambs show signs of food
deprivation and dehydration from long journeys,
as well as weight loss (Nielsen et al., 2011).
These effects are significantly exacerbated
when environmental conditions become

challenging, as sheep are susceptible to heat
stress (see section 2.2.2) (Cockram, 2007).

42.1.2

In lambs, relatively short journeys can have
significant effects on their welfare, and the same
applies to adult sheep. In one study, ewes who
were transported for 4 hours showed several
welfare impacts in comparison with the control,
untransported ewes (Pascual-Alonso et al.,
2017). In particular, the transported ewes lost
approximately 1 kg of live weight, had higher
body temperatures for 12 hrs post-transport,
and showed a range of physiological indicators
of stress, fatigue, and immune suppression at
unloading, compared with the control ewes
(Pascual-Alonso et al., 2017). The transported
ewes also behaved differently post-transport,
as they ate before drinking, and rested less for
the first 3 hrs after unloading, compared with
the control sheep (Pascual-Alonso et al., 2017).

In terms of long-distance journeys ranging from
12 — 48hrs, adult sheep show increased loss
of body weight as journey duration increases,
along with physiological signs of dehydration
(Fisher et al., 2010). Although the researchers
from this study suggest that these levels are
within the realms of normal losses, there is no
consideration for the experience of starvation
and dehydration in the sheep being transported.

42.13

Providing sheep with rest stops on long journeys
is often considered to be beneficial for welfare,
in order to mitigate the effects of long-distance
transportation (Messori et al., 2015). Given that
the processes of loading and unloading are
inherently stressful for sheep, rest stops may




not be that beneficial in terms of sheep welfare.
In fact, sheep show detrimental welfare impacts
from transportation, regardless of whether they
have a rest stop, or whether the rest stop is on
the truck or off the truck (Messori et al., 2015).
There are some short-term welfare benefits of
rest stops, but these are mitigated by other
factors, including the stress experienced during
additional unloading and loading procedures.
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Following the exertion and raised body
temperatures caused by loading, the humidity,
and temperature in the trailer can rise quickly
(Miranda-de la Lama et al.,, 2011). Rising
temperatures and humidity levels then stimulate
the sheep to begin evaporative heat loss by
panting, which then creates a microclimate that
can cause dehydration (Pascual-Alonso et al.,
2017). Dangerous microclimates can occur in
both long and short journeys and are affected
by several factors, including the number of
sheep, truck design, and position within the
truck (Miranda-de la Lama et al., 2010; Pascual-
Alonso et al., 2017).
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Lambs tend to lie down during transportation,
and bouts of standing can be a sign of discomfort
or disturbance, including rough roads, poor
driving style, and sub-optimal space allowances
(de la Fuente et al., 2012). For instance, lambs
are more likely to lie down when they have more
space, compared with lower space allowances
(de la Fuente et al., 2012). Lambs also prefer
to lie down in contact with other lambs, which
differs from adult sheep, who prefer to stand
next to, but not touch other sheep (de la Fuente
et al., 2012; Jones et al., 2010). Consequently,
on long journeys, lambs can have higher heart
rates when kept in high densities, compared
with in low densities, as they are less likely
to rest, and have the space to lie down (de la
Fuente et al., 2012).

Some suggest that sheep need to be kept at
high densities during transportation, as this
reduces their chances of slipping and falling,
and legislation and regulations are often based
on this theory (Jones et al., 2010). Research
shows that sheep prefer lower densities during
transportation, as they prefer to adopt a wide leg
stance to brace themselves against the motion
of the vehicle (Jones et al., 2010). Sheep lose
their balance more, slip, and fall more when they
have the space to do this and to remain close
to, but not touching other individuals (Jones et
al.,, 2010). Sheep will also choose to lie more
when they have the space to do so, which can
improve their welfare (Jones et al., 2010).
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Rough roads and varied speeds also affect
lambs’ comfort and behaviour on a journey, and
lambs are more likely to lie down when the road
and speed are more standardised (de la Fuente
et al., 2012). In one study where sheep were
transported using a stop-start driving style or
by a smooth driving style, assessors found the
sheep to be more alert, anxious, and nervous
with the stop-start style (Wickham et al., 2012).
These behavioural observations were supported
by a range of physiological indicators, including
higher cortisol concentrations, core body
temperatures, and white blood cells for the
stop-start driving style, compared with lower



levels recorded for the smooth driving style
(Wickham et al., 2012). Both the physiological
and the behavioural measures showed that
all the sheep found transportation stressful,
but that the stop-start driving style was the
most stressful.

Both driver behaviour and driving events in a
journey can significantly impact the welfare of
sheep during transportation.

For example, most instances where sheep lose
their balance during a journey are because of
driving events such as acceleration, cornering,
and braking (Cockram et al., 2004).

This can cause falls, and then potentially injuries
for the sheep, but driving style is also known to
limit the opportunities for rest and rumination,
which are critical for the welfare of the sheep
(Cockram et al., 2004).

WELFARE ISSUES ASSOCIATED WITH THE UNLOADING OF SHEEP
AND LAMBS

As sheep have been relatively understudied, compared with other farmed animals,
there is little scientific discussion around specific welfare impacts of unloading. The
same concerns apply as during loading though, and the exertion of being driven into
lairage, having to navigate a ramp, and the fear of new environments can all impact
sheep welfare (Llonch et al., 2015; Pascual-Alonso et al., 2017). Furthermore, the
sheep have to cope with these stressors following a stressful journey, where they
may have incurred injuries, have been deprived of feed and water for some time,
or experienced heat or cold stress, all of which would render them less able to
cope with the stressors of unloading (Grandin and Shiviey, 2015; Pascual-Alonso et
al., 2017).

OVERARCHING WELFARE ISSUES DURING TRANSPORTATION OF

SHEEP AND LAMBS

4.4.1 FEED AND WATER WITHDRAWAL

Sheep and lambs are often fasted prior to
transportation, especially if they are destined
for slaughter. They are then often only given
water on a journey if it includes a rest stop.
The period of feed and water withdrawal can
often be considerable. Although studies have
explored the physiological tolerance of this for
sheep, little thought has been given to their
subjective experience of prolonged hunger and
dehydration (Fisher et al., 2010). The behaviour
of sheep and lambs following transportation

clearly shows that they are highly driven to
resume feeding and drinking, suggesting a
degree of urgency for tending to these needs
(Pascual-Alonso et al., 2017). Researchers have
found that the emotional mood of sheep is
negatively affected by feed restriction and that
they are more pessimistic and make pessimistic
choices when fed on a feed-restricted diet
(Verbeek et al., 2014). Whereas sheep who
are fed on a high feeding regime were more
optimistic, as evidenced by their optimistic
judgments in relation to a training paradigm
(Verbeek et al., 2014).
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4.5

The stressful experience of transportation can
also have long-term impacts on the mood of
sheep. Stressed sheep who had experienced
various stressors, including transportation,

4.6 EMOTIONAL, FEELING SHEEP

were found to be more pessimistic compared
to unstressed sheep (Doyle et al., 2011). In
particular, sheep were tested in a judgement
bias paradigm, where they were trained to
approach a positive (feed reward) location
cue, and to not approach a negative (blowing
fan) location cue. Half of the sheep were then
subjected to stressful and unpredictable events,
including transportation and other events, such
as individual restraint, feed withdrawal, and
sham shearing.

The sheep were then tested with ambiguous
location cues situated between the positive and
negative conditioned locations. The stressed
sheep were significantly less likely to approach
the ambiguous location cue, exhibiting
pessimistic judgments, compared to the control
sheep who were more optimistic about the
ambiguous cue (Doyle et al., 2011).

Sheep are sentient beings, but they are also complex, individual, and highly social
animals, who can feel and suffer, and feel pleasure and joy (Marino and Merskin,
2019). Sheep are highly social animals, and they know who is who in their herd.
In fact, studies have found that sheep can remember at least 50 different sheep

faces for over 2 years (Kendrick et al., 2001). It is not just fellow sheep they can
recognise though; sheep can remember the face of their handler from a picture and
can be trained to recognise unfamiliar human faces in photographs too (Knolle et
al., 2017). Their face-recognition abilities are comparable to humans and monkeys
and are truly remarkable.




Sheep will often yawn if they see another sheep
yawning and will often synchronise rumination
with one another. This is evidence of emotional
contagion, and a recognition of another’s
emotional state and perspective. This is an
important consideration for the treatment of
sheep during transportation, as one sheep who
is feeling stressed and frightened can passively
influence the emotional state of other sheep
(Reimert et al., 2017). Furthermore, emotional
contagion is thought to be a building block
for empathy and may indicate that sheep are
capable of higher degrees of empathy. Another
indication of empathy in sheep is the fact that
ewes pay more attention to their lambs when
the lambs show signs they are in pain (Hild et al.,
2011). We may look at a sheep’s face and not
be able to tell much about how they are feeling,

4.]

but sheep actually have relatively expressive
faces. Scientists have even developed a
grimace scale for sheep, which uses their facial
expressions to determine the severity of pain
they are experiencing (McLennan et al., 2016)
This is important for improving their welfare
and managing painful conditions. Sheep also
communicate their feelings through their ear
postures. For example, when in pain, lambs
spend longer with their ears held backward, and
move their ears less, compared with when they
are pain-free (Guesgen et al., 2016).

Sheep are also known to perform certain
ear postures more in response to different
emotional states, from positive excitement,
to distress, fear, and frustration (Boissy et al.,
2011; Reefmann et al., 2009b, 2009a).

Compared with other farmed animals, there has been far less scientific investigation
into the experiences and welfare of sheep during transportation. What research
there is though, highlights that not only do sheep find transportation to be a stressful
experience, but that they show subjective and physiological signs of poor welfare
from both short and long journeys, and some of these effects are long-lasting.
Lambs represent a considerable number of the sheep being transported, and they
are still very young animals when they are being transported for slaughter. Yet,
there has been little consideration in the scientific literature for the specific impacts
on them regarding the stress of transportation and the many new experiences
and risks that they face. Sheep are sensitive animals, and the many stressors they
experience during transportation pose considerable risks to their physical and mental
well-being.
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AFTERWORD BY ANIMAL JUSTICE PROJECT

Animal Justice Project’s ‘Lives Not Stock’” campaign raises awareness of animal
transport, a stressful and terrifying ordeal for billions of farmed animals every year.
They are pushed, slapped and goaded onto huge trucks (often several decks
high) by handlers who routinely instill fear. Their wellbeing is secondary to their

usefulness as ‘products’.

On motorways, we see the faces of animals
staring out from transporters, but what do these
individuals really experience? From just five
weeks old, chickens will still be cheeping like
babies from bright yellow crates with thousands
of others; pigs just six months old, but already
fat enough for slaughter, will be crammed in with
other pigs they don’t know, unable to sweat and
control their body temperature. A nightmare on
hot summer days. Tiny calves, barely able to
stand and still desperate for their mothers’ milk,
may be unlucky enough to find themselves on
the long journey overseas to the continent for
veal. Ireland continues to ship over 150,000
unweaned calves a year.

This report, drawing on evidence from peer-
reviewed research, paints a bleak picture and
provides further evidence that UK legislation,
such as the Animal Welfare (Kept Animals) Bill
and Animal Welfare Act 2006, will do little to
ease the pain and suffering endured by animals
in transit. This is particularly true for those left
out of legislation entirely, like the billions of
chicks exported each year. Farmed animals, it
concludes, suffer regardless of journey length,
how much head room they are afforded, and
supermarket-assured standards. Suffering is
intrinsic to any journey.

Well-publicised changes within UK law, whilst
bringing a welcome end to live export of animals
for fattening and slaughter, fail to consider the
thousands of animals exported for breeding
purposes. The legislation only covers larger
farmed animals, leaving millions of chickens,
ducks, turkeys and other birds to continue
their perilous journeys overseas. 98 percent of
animals sent overseas will remain unaffected by
the ban. Should we be surprised? Historically,

laws have succeeded in protecting the profits
of the exploiters, rather than the exploited.
Transport takes away an animal’s autonomy,
so it is therefore, by its very nature, a violation
of their rights. Welfare assurances and reforms
consistently fail animals.

The legislation also effectively makes no
change for animals sent to slaughterhouses for
supermarkets, many of which already provision
an 8-hour journey limit.

Thisreport goesinto detail about the experiences
of animals, as whilst weather changes, small
space allowance, thermal stress, injuries from
other animals, even death on transporters can
occur to all, each species is adapted differently
to their environment. Pigs, for example, find all
aspects of transportation stressful, particularly
loading. Painful electric prods may be used,
and the separation and mixing with unfamiliar
individuals affects pigs very badly. Dairy cows,
considered useless when they produce lower
yields of milk for their babies, are often in
physically poor condition on journeys to the
abattoir, suffering bruising and difficulties trying
to stand as they are thrown back and forth.
Chickens, with their grossly oversized bodies, or
exhausted from egg laying, may have damaged
wings or legs from being caught on farms by
catching teams. Even short journeys will be
terrifying and painful experiences.

Regardless of the animal or journey, there is no
escaping the fact that there will be avoidable
suffering. Avoidable because we, as consumers,
have the ultimate power to stop the trucks in
their tracks. By not consuming the flesh or
secretions of animals, the journeys would never
start in the first place.
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