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CHAIRMAN'’S LETTER TO SENIOR RESPONSIBLE OWNERS

Mr Alex Thomas (Director Animal and Plant Health and Welfare) — Defra
Mrs Sheila VVoas (Chief Veterinary Officer) — Scottish Government
Professor Christianne Glossop (Chief Veterinary Officer) — Welsh Government

Dear Mr Thomas, Mrs VVoas and Professor Glossop,

As you are aware, FAWC was asked for an opinion on the welfare of animals during transport and to
undertake a review of the requirements to protect animal welfare during transport and to make
recommendations.

Currently, legislation and its accompanying guidance is based on EU Regulation 1/2005. Whilst the
majority of the EU Regulation 1/2005 still seems to meet with general recognition as to the validity
of its welfare content, the lack of published and reviewed modern animal welfare research does raise
some questions as to whether more could be done to improve travel welfare.

The scale of animal movements has changed, does change and will change again with the increasing
size of transport vehicles and the changing patterns of demand of the owner, user or consumer. Every
weekend, horses and ponies travel all over the country to compete as indeed do dogs and cats along
with many other show species. Farm animals move within farms and holdings or to market and
ultimately to a place of slaughter. The millions of animals that are transported and the potential
welfare problems that these animals may experience warrants further understanding and to reduce the
stress where feasibly possible, as all journeys are a stress.

Every enforced journey an animal undertakes has a stress attached to it. The justification for that
journey and the minimisation of the stress should ultimately be the aim of the legislation.

One clear observation is that animals at the end of their lives are not always subject to the same
degree of care and consideration as those either being reared, used or for breeding. In certain species
the distances travelled to reach their final destination is markedly longer than atany other time of
their lives or those of their non-breeding offspring e.g. so-called cull sows, spent hens, cull ewes,
many horses and ponies.

Indeed, while there are improvements that can be made to the modes of transport the primary
question as to whether there is a need for the movement to take place in the first place should become
the focus of attention. Systems of rearing and keeping animals that require more and further live
transport should be subject to question.

The trend for companies involved in consumer sale activities to stipulate as to where animals should
be slaughtered means increased journey times with often the livestock carrying vehicles travelling
past licensed abattoirs to reach the designated one favoured by the retailer.

The opinion does contain some specific conclusions and recommendations, but we have been
mindful that there is more that canand should be done to review certain specific areas related to the
transport of animals. We are aware that at the time of writing the reference has been to the EU
Regulation 1/2005 and its relevance to the law as it applies in the various administrations within UK.



This FAWC opinion drew on expertise from around the UK; we visited Wales and Scotland to look
at a number of operations that are integral to the transportation of animals. Also, in Scotland, we
utilised a systematic review of the science, conducted by Scotland’s Rural University College and the
University of Edinburgh. This systematic review explored the main welfare concerns in the major
species and major transport modes which has enabled us to highlight some important conclusions

and recommendations. Finally, in England we held several stakeholder meetings and discussed the
welfare of animals during transport. We have been most grateful for the considerable interest in this
piece of work and specifically would wish to put on record our thanks to all of those who took the
time to attend meetings and provide copious amounts of comment and evidence.

Peter C Jinman

Chairman FAWC



EXECUTIVE SUMMARY

Animals that are transported in connection with aneconomic activity and related operations are
protected by the European Council Regulation (EC) No 1/2005 on the protection of animals during
transport and related operations and amending Directives 64/432/EEC and 93/119/EC and
Regulation (EC) No 1255/97 (referred to hereafter as the ‘EU Regulation 1/2005’). Animals are
transported, within the UK and exported to the EU, for a number of different purposes including
slaughter, production and breeding.

The UK government and Devolved Governments respect the welfare of all animals, and as part of
their ongoing commitment to improve the welfare of all animals asked FAWC to review existing
standards and their application, in order to make recommendations for improvements to the welfare
of animals during transport. This FAWC opinion also informs development of the UK government’s
manifesto commitment, to take early steps to control the export of live farm animals for slaughter
when the UK has left the EU.

In April 2018, the UK government, supported by Devolved Governments launched a Call for
Evidence on controlling live exports for slaughter and to improve animal welfare during transport. In
parallel, a systematic review on the welfare of animals during transport was commissioned by the
UK government, using research funding owned by England, Scotland and Wales was conducted by
Scotland’s Rural University College (SRUC) and University of Edinburgh (UoE) following a
competitive tendering process. Both the evidence and information from the Call for Evidence and the
systematic review was made available to FAWC.

Based on the information received, FAWC conducted visits and met with stakeholders, and the
outcomes of these have fed into the overall FAWC opinion.

FAWC have identified a number of welfare impacts which animals may experience when they are
transported. Areas identified where the current framework could be improved, include improvement
in training and education of transporters; better enforcement of existing requirements and dealing
with non-compliance; the inclusion of all areas and types of transport and journey length within the
regulation.

The SRUC systematic review, the Call for Evidence, and FAWC’s own review highlighted a lack of
objective scientific evidence in many areas pertinent to animal welfare during transport. However,
FAWC have proposed a set of principles related to transport, which should be followed by all those
involved with the transport of animals. These principles provide the basis for best practice for the
transport of animals. The lack of a strong evidence base is concerning, considering the large numbers
of animals that are transported and the considerable number of journeys being taken by animals at
the direction of man Many farming systems and animal/ human interactions are dependent upon
animals undertaking journeys, e.g. showing, sporting or companion events.



FAWC have provided recommendations and actions to maintain or improve animal welfare during
transport, including species-specific recommendations, which should, be considered for
incorporation in future regulations or guidance.



PART I: INTRODUCTION

1. The Farm Animal Welfare Council (FAWC)?2was established in 1979 and its successor
Committee was established in 2011. FAWC is an expert advisory group within the
Department for Environment, Food and Rural Affairs (Defra) providing independent advice
on animal welfare.

2. Defraand the Devolved Governments3 consider that the welfare of animals may be further
improved during transport and any improvements should be based on scientific evidence.

3. The terms of reference for this opinion are:

a.

To provide impartial, independent, timely, authoritative advice on what improvements
can be made to the current regulatory regime for the welfare of animals during
transport once the United Kingdom (UK) has left the European Union (EU)to Defra
and the Devolved Administrations (DA) of Scotland, Wales and Northern Ireland.
To cover specific animals that are included in the EU Regulation 1/2005 which are
transported in relation to economic activity: cattle, sheep, pigs, goats, horses, poultry,
cats, dogs, fur animals, laboratory animals, rabbits and other animals which may
include fish, reptiles and amphibians.

To explore species specific requirements during transport and provide advice on:
space allowances, feed, water and rest periods, specific handling and vehicle
requirements, loading, unloading and journey durations.

To explore the welfare needs of the different species of animals, the information
required should include optimal ranges of: temperature, relative humidity, noise,
vibrations, and ammonia. These should be included to help to determine the
maximum journey durations. All recommendations on requirements should ensure
that the welfare of the transported animals is protected.

To engage with relevant stakeholders to inform decisions on future improvements to
the welfare of animals during transport, with the intention to review the current legal
framework on welfare during transport.

4. The aim of this opinion is to provide advice to all the UK governments on animal welfare
improvements that could, or should, be made, within the terms of reference as noted in
paragraph 3. FAWC was tasked in looking at species outside of its usual remit and where
there is evidence relating to those species this has been undertaken.

5. This opinion summarises the broad principles which should be applied when transporting
animals to ensure that their welfare is protected.

2 The Farm Animal Welfare Committee succeeded the Farm Animal Welfare Council; both use the same acronym,

FAWC.

¥ Where we referto “Government” we are addressing the Department for Environment, Food and Rural Affairs in
England, the Scottish and Welsh Governments, the Northern Ireland Assembly and other responsible Government
Departmentsand Agencies
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FAWC’s philosophy of approach

6.

In 1965, the Brambell Committee, led by Professor Roger Brambell began the development

of the *Five Freedoms’. These Five Freedoms were designed to avoid unnecessary suffering

and to promote good welfare for farm animals. The Five Freedoms remain an important tool,

even after 54 years, as they still allow UK governments to make improvements to existing

legislation to ensure the welfare of animals remains to the highest standards. The Five

Freedoms are as follows:

a. Freedomfrom hungerand thirst, by ready access to fresh water and a diet to maintain
full health and vigour.

b. Freedom from discomfort, by providing an appropriate environment including shelter
and a comfortable resting area.

c. Freedomfrom pain, injury and disease, by prevention or rapid diagnosis and treatment.

d. Freedom to express normal be haviour, by providing sufficient space, proper facilities
and company of the animal’s own kind.

e. Freedomfrom fear and distress, by ensuring conditions and treatment which avoid
mental suffering.

The Five Freedoms have been the cornerstone of government and industry policy and are
enshrined in the Codes of Recommendations for the Welfare of Livestock. In addition to the
Five Freedoms, The Animal Welfare Act 2006 also ensures that the welfare needs of the
animals are met and that the owner or keeper are responsible. The five welfare needs are:

a. Needasuitable environment (place to live)

Need asuitable diet

Need to exhibit normal behaviour patte rns

Need to be housed with, or apart from, other animals (if applicable)

Need to be protected from pain, injury, suffering and disease

® o0 0T

For the first time, FAWC have included companion animals# and horses in their discussion
and reporting. For the purpose of this opinion, “all animals” refers to companion, farm and
horses unless otherwise stated. All animals are included in this opinion because the current
EU Regulation, Council Regulation (EC) No 1/2005 covers all live vertebrate animals. Some
sections are interchangeable, whilst other sections will focus primarily of farm animals,
companion animals or horses. Whilst this report does cover all animals, it should be noted
that majority of the work covered in this opinion and amongst the wider EU 1/2005
Regulation does tend to focus more on farm animals.

All animals are recognised as sentient beings within the EU Treaty of Amsterdam 1999. In
addition, the Animal Welfare Act2006 (England and Wales) and the Animal Health and

* For the purpose of this opinion, only dogs are covered in detail, unless stated elsewhere.
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10.

11.

12.

13.

Welfare Act 2006 (Scotland) include a duty of care to provide for the needs of protected
animals for which humans have permanent or temporary responsibility.

FAWC believe that its obligations include identifying and ensuring that certain serious harms
never occur to any animal, and where possible to minimise any harm which might occur and
endeavour to balance any harms to the animals affected against the benefits to humans and/or
other animals. Ata minimum, eachindividual animal should have a life that is worth living,
and a growing proportion should have a good life.

There have been many attempts to define animal welfare. In FAWC’s view, welfare
encompasses both physical and mental health, and for all animals good welfare is largely
determined on a daily basis by the skills of the stock people, owners, the system of
husbandry, and the suitability of the animal genotype for the environment. From time to time,
external factors can have an impact on welfare, for example; infectious disease epidemics,
adverse weather conditions, global economics and geo-political influences. These
circumstances often affect animal welfare in the short term and contingencies are necessary to
minimise the severity and duration of poorer welfare.

Some pain and distress are unavoidable in all animal sectors even with current knowledge,
husbandry and farming practises, but the goal should be to minimise their occurrence.
Difficult ethical and practical decisions have to be made when dealing with suffering,
sometimes by imposing a lesser act that may still cause short-term pain or distress but provide
long-term relief for the individual or group. The long-term goal should be to eliminate the
source of the problem through improved disease control, husbandry and breeding to avoid
this lesser act.

When assessing any welfare problem, it is necessary to consider the extent of poor welfare,
the intensity and duration of suffering, the number of animals involved, the alternatives
available and the opportunities to promote wellbeing. Equally important is the ability to
improve welfare immediately through existing sound husbandry and good stockmanship.
Some day-to-day welfare challenges are seen across a range of species and farming systems,
although some may be intrinsic to certain specific production systems.

14.To offer appropriate advice about the welfare of all animals, FAWC takes account of

15.

knowledge and the practical experience from scientists, veterinarians, farmers, Non-
government organisations, charities and representatives. A broad-ranging approach is used in
FAWC’s advice, drawing on relevant views and attempting to take account of human
interests with a concern to ensure that the animal’s interests remain to the fore. When the
knowledge base is poor, or when the application of evidence is inconclusive, the animal
should be given the benefit of the doubt.

FAWC is made up of independent experts who rely on the latest scientific evidence from peer
review publications, stakeholder engagements, industry input, related work within the field of

12



animal welfare and speaking with experts within the area. FAWC have advised government
by providing reports, opinions and advice.

Scope and structure of this report

16.

17.

18.

19.

20.

21.

The UK government’s manifesto commitment was to control the export of live animals for
slaughter and to make improvements to the current regulatory regime.

To this end, on 10 April 2018, the UK government launched a Call for Evidence (CfE)
supported by Scotland, Wales and Northern (Appendix B) on controlling live exports for
slaughter and to improve animal welfare during transport after the UK leaves the EU. The
CfE was held for six weeks and closed on the 22 May 2018.

Live exports are defined in this FAWC opinion as any animal that is transported to a country
that is different to their original country of origin both within the EU and outside of it.

The number of responses to the CfE was 366, the evidence submitted by participants was
passed on to FAWC. FAWC established a “transport working group” in July 2018
(Appendix E), engaged with a number of stakeholders in England, Scotland, Wales and NI
who participated in the CfE (Appendix D) and undertook visits to key areas of interest.

In parallel, the UK government and Devolved Governments agreed to commission a
systematic review on the welfare of animals during transport using jointly held research
monies. This was carried out by Scotland’s Rural University College (SRUC) and University
of Edinburgh (UoE). The report of the systematic review was presented as evidence to
FAWC.

This opinion combines scientific evidence from the Call for Evidence®, systematic review
(Appendix A), expert opinions through stakeholder engagement and visits, the European
Food Safety Authority (EFSA) report on Scientific Opinion Concerning the Welfare of
Animals during Transport® and the Report from the Commission to the European Parliament
and the Council on the impact of Council Regulation (EC) No 1/2005 on the protection of
animals during transport’.

SDefra CfE: https://consult.defra.gov.uk/animal-health-and-welfare/live-exports-and-improving-welfare-in-transport/

¢ EFSA Journal 2011; 9(1):1966. https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2011.1966

" Commission Report 2011. https://eur-lexeuropa.eu/legal-
content/EN/TXT/PDF/?2uri=CELEX:52011DC0700&from=EN
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22.

Throughout this report, transportation refers to the whole process including: planning,
loading, actual travelling, reststop(s), break(s), unloading, and handling and management at
the end destination.

Devolution and international matters

23.

Animal welfare regulation is a devolved matter in the UK and currently subject to EU
regulation and international agreements which are due to be rolled over to UK legislation
when the UK leaves the EU.

Ethical considerations

24.

25.

26.

217.

28.

Animals have value, independent of their usefulness to humans, and should not be regarded
as purely economic goods. Live animals transported as part of human activity must have their
welfare needs met.

The transport process has the potential to negatively impact an animal’s welfare. During a
journey, for example, normal behaviours are restricted, and unavoidable vehicle motion may
cause distress. However, transport may also bring a positive welfare impact, for example by
delivery of the animal to a *higher-quality’ environment.

Transport encompasses a wide range of journey types, from simple unscrutinised journeys, to
multiple stage and multiple modal journeys, which are normally more closely monitored and
regulated.

One or more people along the transport supply chain will be responsible for an animal’s
welfare during the transport process, and this elongated chain of responsibilities may continue
outside the jurisdiction of the place of origin.

Currently, the original breeder or rearer, in becoming a vendor, may have limited knowledge
of an animal’s final destination and likely future welfare. However, integrated companies can
have oversight of the whole transport process, final destination and welfare. Legal
responsibility for an animal’s welfare during a multiple stage journey may be divided.
However, before deciding to sell or transport an animal, there is an ethical responsibility to
take reasonable active steps to check that that the animal(s) welfare will be protected up to,
and at its final destination.

Limitations to this report

29.

FAWC will make recommendations as to what improvements can be made to the EC 1/2005
Regulation based on scientific evidence where available on evidence presented and expert
opinion and the result of the working group undertaking visits.

14



30. FAWC also acknowledges that not all of the species have been covered in this FAWC
opinion and recommend that other species should be considered in a follow up opinion on the
transport of animals that are not covered i.e. fish, cats and other animals.

15



PART 2: BACKGROUND
Transport of animals

3L

32.

33.

34.

35.

All transport movements are stressful for animals, with a number of contributing factors that
influence this, including catching, moving/ herding, loading, unloading (either individually
directly or in modules), the actual journey, driver quality and access to food, water and rest.

Transportation has always been an inherent part of livestock farming. Today, animals are
transported globally for the purposes of rearing, production, breeding, slaughter or
entertainment.

The economic purposes for which animals are moved include: meat, dairy and fibre
production; matching of regional and national supply; sport; recreation and entertainment;
and genetic improvement and gene pool protection.

Although the same legal requirements apply, asa matter of commercial practice animals of
high economic value are generally transported under better welfare conditions due to their
higher value, (e.g. breeding sows or racing horses). In contrast, animals of lower economic
value (e.g. older “spent’ animals at the end of their use being transported for slaughter) may
not receive transportation that accommodates all of their basic needs.

For the purpose of this FAWC opinion and not defined as stated in the 1/2005 Regulation;
Journey time is referred to as the journey, where the vehicle is moving and does not take
into account the loading, unloading or resttime. Overall journey time takes into account the
entire journey including: loading (starting from 1st animal on), unloading (ending with the last
animal off) and rest times (as shown in Figure 1). Throughout the FAWC opinion, these
terms will be used to define the type of journey. Note the 1/2005 Regulation definition of
journey time in paragraph 44.

Journey time

Overall journey time /! ®

Figure 1 A schematic diagram of the maximum journey times and journey times.

Current legal framework to protect animal welfare

36.

The EU Regulation, Council Regulation (EC) No 1/2005 came into force on 5 January 2007
and applies to all Member States of the EU. Enforcement, penalties and derogations of the
Regulation 1/2005 are provided by national legislation:

16



37.

38.

39.

40.

41.

a. England - The Welfare of Animals (Transport) (England) Order 2006;
. Wales — The Welfare of Animals (Transport) (Wales) Order 2007;
c. Scotland — The Welfare of Animals (Transport) (Scotland) Regulations 2006 and The
Welfare of Animals (Transport) (Scotland) Amendment Regulations 2009;
d. Northern Ireland — The Welfare of Animals (Transport) Regulations (Northern
Ireland) 2006 and The Welfare of Animals (Transport) (Amendment) Regulations
(Northern Ireland) 2007.

The EU Regulation 1/2005 covers all live vertebrate animals (mammals, birds, reptiles,
amphibians and fish) that are transported for economic activity? and related operations but it
does not cover the following?®:

a. movements not in connection with an economic activity;

b. non-vertebrate animals;

c. toor from veterinary practices under the advice of a veterinarian; and

d. farmers moving their own animals less than 50 km

Whilst this list is not exclusive, those involved in transporting as part of an economic activity
include; farmers, livestock hauliers, those who move domestic equines in connection with
professional riding, livery and stabling, those involved in commercial pet breeding or racing
(e.g. dog racing), those moving animals used in films, zoos, leisure parks charities, research
facilities, pet couriers, breed societies (conservation breeders) and equine hauliers.

Animals can be transported via road, rail, sea and air, during which there are specific
conditions which must be met. The EU Regulation 1/2005 sets out general requirements for
each of the different types of transport, which include inspections and approvals and vehicle
and transporter construction to avoid injury to the animals. In addition to Council Regulation
(EC) No 1/2005 the International Air Transport Association’s, Live Animal Regulations
(IATA LAR) provides additional requirements for animal protection during flights.

Anyone transporting live vertebrate animals for commercial purposes on journeys over 65km
must hold the correct transport documentation for their journey, which includes; Transporter
Authorisation, Certificates of Competence, and where necessary, Vehicle Approval
Certificates and Journey Logs.

There are two types of transporter authorisation;
a. Type 1 transporter authorisation is valid for journeys over 65km and up to a
maximum of 8 hours in journey time, and;
b. Type 2 is valid for all journeys up to and over 8 hours in journey time. Anyone
wishing to transport animals in other EU countries, on long journeys (exceeding 8

8 paragraph 12in the EU Regulation states: “Transport for commercial purposes is notlimited to transport where an
immediate exchange of money, goods or services takes place. Transport for commercial purposes includes, in particular,
transport whichdirectly orindirectly involves oraims at a financial gain”.

° The Welfare of Animals (Transport) (England) Order 2006, Part 2, para 4 does cover these provisions.
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42.

43.

45.

46.

47.

48.

hours) requires a Type 2 transporter authorisation, driver/attendant certificate of
competence (if transporting the appropriate species) and the vehicle must hold a valid
vehicle approval certificate.

In addition to Transporter Authorisation, drivers transporting cattle, sheep, pigs, goats, horses
and poultry and those handling these animals during transport (referred to as attendants),
require suitable training and must hold a Certificate of Competence. There are two types of
Certificates of Competence;
a. Short journey (obtained by a theory test); which is valid for journeys over 65km
and up to a maximum of hours in journey time and consists of a theory test and:
b. Long journey (obtained by a theory and practical test); which is valid for journeys
up to and over 8 hours in journey time. This consists of a theory and a practical test.

Once obtained, a Certificate of Competence is valid for life (unless revoked) and there is no
on-going renewal training.

. Commercial heavy goods vehicle (HGV) drivers, require 35 hours of training every 5 years

(CPC Training). There is no requirement to include animal welfare and handling as part of
ongoing CPC Training.

Road vehicles and containers used for transporting animals on long journeys, in excess of 8
hours must be inspected for compliance with the 1/2005 Regulation and hold a valid vehicle
approval certificate. The Welfare of Animals (Transport) (England) Order 2006 (WATO)
provides a derogation to this requirement if transporting within the UK (only) over 8 hours
and up to 12 hours in journey time.

When transporting cattle, sheep, pigs, goats and unregistered horses on journeys over 8 hours
outside the UK, to third countries and the EU, a journey log is required. Journey time is
calculated from the time the first animal is loaded onto the vehicle atthe initial premises of
origin, until the last animal is unloaded at the destination premises. A journey ends when the
last animal is unloaded from the vehicle atthe place of destination and is either
accommodated for at least 48 hours or slaughtered.

The transporter must complete and submit section 1 of the journey log to the Animal and
Plant Health Agency (APHA) for approval prior to the start of a long journey to another
Member State or third country. This is to ensure the planned journey is in compliance with
the Regulation.

The journey log includes; place of departure, place of destination, rest stops, space allowance,
journey time and details of the transporter and driver. Other sections of the journey log must

be completed throughout the journey by the transporter. Upon completion of the journey, the
journey log is returned to APHA, where it may be subject to a compliance audit.
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Volumes of movement

49. Trade in animal exports and imports are monitored by the Trade Control and Expert System
(TRACES) which records the number of animals exported and imported from around the EU.

50. The number of animals exported from the UK to EU Member States is provided in Table 11°,
which shows the volume of trade in live exports for slaughter, production and breeding to the
EU during 2016. This indicates the scale of the trade for the whole of the UK.

51. The majority of live animal exports in the UK are to the Rol as shown in Table 1. This table
shows that very few animals were transported to the EU in 2016. The majority of the animals
that were exported to the EU were poultry, with the majority of these going to the
Netherlands.

52. The number of animals imported from EU Member States to the UK is provided in Table 2.1
This shows the volume of trade in live imports for slaughter, production and breeding from
the EU during 2016. This indicates the scale of the trade for the whole of the UK.

19 Source: published data from TRACES, available at https:/ec.europa.eu/food/animals/traces/facts-figures_en 2016
report: https://ec.europa.eu/food/animals/traces/facts-figures_en
1 Source: published data fromTRACES, available at https://ec.europa.eu/food/animals ftraces/facts-figures_en 2016
report: https://ec.europa.eu/food/animals/traces/facts-figures_en
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Table 1 The volume oftrade in live animals for slaughter, fattening'? and breeding from the
UK to Republic of Ireland and the rest ofthe EU in 2016.%

Purpose Volumes of Livestock species
live fXIOO”S Sheep Cattle Pigs Poultry Horses
0:
Slaughter EU 385,099 10,464 8,916 - -
Rol 380,909 10,464 8,916 - -
EU excl. 4,190 - - - -
Rol
Fattening EU 93,778 25,433 2 13,291,141 -
Rol 50,529 888 - 3,861,919 -
EU excl. 43,249 24,545 2 9,429,222 -
Rol
Breeding EU 4,978 6,453 1,695 3,689,957 468
Rol 1,334 2,104 18 1,075,223 -
EU excl. 3,644 4,349 1,677 2,614,734 468
Rol
Other purposes EU - - - - 16,461
& Rol - - - - -
EU excl. - - - - 16,461
Rol
Total live exports to EU (excl. 51,083 28,894 1,679 12,043,956 468
Rol)

@ Other purposes: includes registered horses and horses exported for unknown reasons
which could include slaughter as well as e.g. recreational training purposes.

12 Fattening refers to production, including rearingand finishing for slaughter.
3 Traces - https://ec.europa.eu/food/sites/food/files/animals/docs/ahsc_report_2016_en.pdf
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Table 2 The volume oftrade in live animals for slaughter, fattening and breeding to the UK
from the rest ofthe EU in 2016.

Purpose Volumes of Livestock species
live imports | Sheep Cattle Pigs Poultry Horses
from
Slaughter EU 552 8,664 356,746 -
Rol 236 8,664 356,746 -
EU excl. Rol 316 - - - -
Fattening EU 1,749 10,367 99,192 -
Rol 1,749 9,100 99,192 -
EU excl. Rol - 1,267 - -
Breeding EU 813 25,535 3,949 16,102,421 103
Rol 109 10,147 2,276 - -
EU excl. Rol 704 15,388 1,673 16,102,421 103
Other purposes EU 2 - 3,878,975 7,644
& Rol - - 3,199,700 -
EU excl. Rol - 2 - 679,275 7,644
Total live imports from EU 1,020 15,390 1,673 16,781,696 7,747
(excl. Rol

@ Other purposes: includes registered horses and horses exported for unknown reasons which could include
slaughteraswellas e.g. recreational training purposes.

Internal movements

53.

54.

55.

56.

The majority of animals that are transported, are moved within the UK as internal
movements. The actual number of internal movements are difficult to estimate as not all of
these journeys are recorded.

Table 3 and Figure 2 show the numbers of animals that were slaughtered in 2017, separated
into England and Wales, Scotland and NI. Over 2 million cattle, 14 million sheep and 10
million pigs were slaughtered, and effectively all of these animals would have been
transported to the slaughter house.

The number of internal animal movements between GB and NI are presented below. As
shown, the number of animals being transported between NI and GB is quite low. The high
number of pigs being transported from NIto GB indicates the lack of suitable facilities to
slaughter adult pigs in NI, and currently these journeys are carried out because of a lack of
alternative options.

Many animals are transported to and from Scottish or other GB islands. Often, there are no

facilities to slaughter or grow these animals on the islands, therefore these animals currently
require to be transported to mainland GB (see Table 4 for the durations of these journeys).
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Table 3 Number of animals slaughtered inthe UK in 2017 4

Livestock species (in 10 thousand head)
Poultry Cattle Sheep Pigs
England & Wales 92,225 185 1,328 874
Scotland el 46 114 25
NI o 45 45 167
UK Total 110,422 275 1,487 1,066

** Breakdown notavailable in public domain

16,000,000
14,000,000
12,000,000
10,000,000
8,000,000
6,000,000

4,000,000

-00

Cattle Sheep Pigs

B England & Wales M Scotland ®NI

Figure 2 Number of cattle, sheep and pigs slaughtered in 2017 in the UK

57. As shown in Table 4, the duration of sea journeys differs substantially, including 01:30 hours
from England to France to 13:00 hours from Scottish Islands to mainland Scotland. Please
note that the journey times presented in Table 4 include some crossings which do not
currently include animal transport routes. There are also many other shorter ferry journeys
not listed, particularly in Scotland

Y4Cattle, sheep and pigs-https://www.gov.uk/government/statistics/cattle-sheep-and-pig-slaughter/
Poultry - https://www.gov.uk/government/statistics/poultry-and-poultry-meat-statistics
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58.

59.

Time during transport by sea is generally in aroad vehicle carried on a ferry, and is
considered ‘journey time’. An exception to this is for transport from the Scottish isles to
mainland Scotland, in special dedicated livestock transport containers where the time period
(the time during the sailing) is considered to be “neutral time”.

The concept of “neutral time” was developed to allow EU transport legislation to be applied
to livestock transport by sea in dedicated livestock vessels or systems providing equivalent
conditions, as the legislation did not specify maximum permissible journey times for these
conditions. Animals transported in this way are provided with a greater space allowance than
road vehicle requirements (assetout in Annex I, Chapter VII1), with superior arrangements
for inspection by attendants, feed, water and ventilation as required (as set out in Annex I,
Chapter 1V). As there is no maximum limit in legislation on the duration of a voyage in these
circumstances, the time spent is interpreted as neither rest nor travel time for the purposes of
EU journey time specifications but is termed “neutral time” for practical purposes in the UK.
This interpretation does not apply to journeys in road vehicles on ferries as these have a lower
permitted space allowance and typically have less ideal arrangements for inspection and
attending to animals during the voyage. Any transport on aroad vehicle on a ferry is therefore
interpreted as part of the overall road journey time.
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Table 4 The typical durations of the main ferry crossings operating within the UK and EU. *°

From - To Route Duration
. 01:30
Dover to Calais 0300
Dover to Dunkirk 02:00
Newhaven to Dieppe 04:00

England to France

Poole to Cherbourg 04:15
Portsmouth to Caen 05:45
Portsmouth to Le Havre 08:00
Ramsgate to Calais 04:30
Harwich to Hook of Holland 07:30
Hull to Rotterdam 11:45
England to Netherlands Killingholme to Hook of Holland 11:00
Newcastle to Ijmuiden 16:30
England to Republic of Ireland Liverpool to Dublin 07:00
Belfast to Heysham 08:00
Northern Ireland to England Belfast to Liverpool 08:00
Warrenpoint to Heysham 08:00
Northern Ireland to Scotland Belfast to Cairnryan 02:00
) Dublin to Heysham 09:00
Republic of Ireland to England Dublin to Liverpool 0800
) Dublin to Cherbourg 19:30
Republic of Ireland to France Rosslare to Cherbourg 1700
Scotland to Northern Ireland Cairnryan to Larne 02:00
Aberdeen to Kirkwall 06:00
Scotland to Scotland Aberdeen to Lerwick 13:00
Scrabster to Stromness 02:00
Wales to France Pembroke to Cherbourg 04:.01
Fishgaurd to Rosslare 03:00
03:15
. 01:49
Wales to Republic of Ireland Hollyhead to Dublin 03:00
03:15
Pembroke to Rosslare 0400

5 https //www. freightlink.co. uk/ferry-routes/from-uk%20mainland-to-

republic%200f%20ire land?ve hicle-length=2 13&currency=GBP [Accessed April 2018]
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PART 3: DISCUSSION OF THE MAIN ISSUES RELATED TO THE
TRANSPORT OF ANIMALS.

60. Poor welfare during transport can be identified by alterations in a number of physiological
indicators. For example, increases in free fatty acids, urea, B-hydroxybutyrate and decreases
in glucose are seenduring feed deprivation. Dehydration causes increases in osmolality, total
protein, alboumin and packed cell volume. When animals are physically exerted, creatine
kinase and lactate are increased. The most commonly known indicators during transport are;
increases in cortisol and motion sickness, which can cause an increase in vasopressin. Other
indicators include; increased heart rate and respiration rate16. These physiological indicators
could in principle be used as measures of poor welfare during transport and can be used
experimentally to assess the impacts of transport systems. Practical management and
handling procedures should be in place which reduce these physiological impacts (and the
physiological measures which result), as much as feasibly possible, during transport. 17

61.Some of these biochemical indicators may also indicate psychological stress (e.g. cortisol),
however in many cases observation of animals and their behaviours will be more informative.
Direct observation or —for animals with low stocking density or in transport with sufficient
head-space — CCTV could be used for both experimental studies and potential routine
monitoring of stock.

62. Most participants who participated in the stakeholder engagement acknowledged that the EU
Regulation 1/2005 does provide a framework which protects the welfare of animals during
transport, but on some occasions the participants indicated that the regulation failed to fully
protect welfare, with the main concerns arising from lack of training and education,
undetected non-compliance, and relatively low levels of enforcement or variation in the
interpretation of regulations.

63. Enforcement of the EU Regulation 1/2005 was one of the main concerns for stakeholders. If
the EU Regulation is properly enforced, then this would allow animals to be transported
within, or outside of the UK, with reasonable levels of protection. One recurring reported
issue regarding enforcement was variable interpretation and implementation between the
Member States and regions (and within the UK). Enforcement of the EU Regulation was also
identified in the EC Commission’s report as an area of concern. 18

64. The EU Regulation 1/2005 covers all vertebrate animals, but there are sections that do not
fully protect certain species of animal, or stages of animal production. For example, there is

16 Systematic review

" Knowles and Warriss, 2000.

18 Report from the Commission to the European Parliament andthe Council on the impact of Council Regulation (EC)
No 1/2005 on the protection of animals during transport.
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65.

66.

67.

68.

69.

70.

little mention of fish, cats and dogs, or specific attention to young or older (‘spent’) animals.
While species-specific requirements, and specific physiological requirements are important to
ensure the welfare needs of all animals are met during transport, more consideration should
be made for breed variation within species and for young or older animals.

The EU Regulation 1/2005 made recommendations to protect the welfare of animals during
transport through requirements such as ventilation, temperature and stocking density. Many
of these were drawn from expert opinion or limited scientific evidence, and in many cases do
not cater to specific classes of stock (for example, specific requirements for species, age,
weight, sex).

Animals are sometimes transported when they are not fit for transport (see non-compliance,
Table 5). It was suggested to FAWC that non-compliances in many cases stem from
uncertainty over where the limits of acceptability lie. A lack of training and education in the
decision making process regarding ‘fitness for transport’ may be a contributing factor to the
increased levels of non-compliance of the regulation, with aresultant lack of awareness of
what constitutes a “fit’ or ‘unfit” animal. Drivers and attendants must obtain a Certificate of
Competence for the species in which they are transporting, but once issued this is valid for
life; there is no compulsory on-going training or education required for anyone who is
involved with transporting animals.

Table 5 indicates the number of transport inspections and non-compliances in the UK during
2017. As shown, the category with the majority of non-compliance breaches is ‘fitness to
travel’, followed by ‘transport practices’.

There are limited options for animals that are not fit for transport. Farmers may undergo
financial losses if they are unable to move the animal to slaughtering facilities and instead
have to euthanise it on farm and pay for disposal, or have a knackerman or hunt kennel
attend. Due to legislative and economic limitations, on-farm emergency slaughter for human
consumption, is only rarely possible. There is therefore a significant incentive for farmers to
try and send animals to slaughter. This increases the risk that animals may be transported to
slaughter which are unfit to transport. Mobile slaughtering facilities that can travel to farm
have been trialled but have not had commercial success to date.

One of the largest concerns identified by the animal welfare group stakeholders, was that
there was a lack of control over an animals’ welfare once that animal was outside of the UK
regulatory environment. This is particularly pertinent for animals leaving the EU and entering
third countries. The slaughter of animals is regulated by Council Regulation (EC) No
1099/2009, which is applied to both the UK and EU, but if these animals are further
transported to third countries, then there may be little or no regulation to protect their welfare.

There is a discrepancy between the drivers’ allocated driving hours for road safety reasons
and the number of hours an animal may be transported before it requires a break / rest stop.
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Regulation (EC) 561/2006, stipulated the drivers’ hours: 9 hours daily driving limit which
can be increased to 10 hours twice a week, with a maximum 56 hours weekly driving limit.
The driver must have a break for 45 minutes after 4.5 hours driving. These requirements
differ from those of EU Regulation 1/2005, where animals can be transported for 14 hours
before a break (cattle, sheep and goats) and 24 hours for pigs and horses. This can impact
animal welfare by prolonging journey times for animals, and sometimes unnecessary loading
/ unloading of stock, increasing stress.

71. Responsibility for enforcement of the Regulation lies with Local Authorities. A non-
compliance is considered if there is a breach of the 1/2005 regulation requirements. A serious
non-compliance could be considered as something that would compromise the welfare of the
animal significantly. APHA act as the National Regulator on behalf of Defra, Welsh
Government and Scottish Government. 19

72. Lack of enforcement of EU Regulation 1/2005 has been reported as an issue by many
respondents from various stakeholder groups with the enforcement picture being complex and
varied within the countries of the United Kingdom. In addition to enforcement action the
Regulation also provides powers to Competent Authorities to take regulatory action which
can be alongside enforcement action to safeguard animal welfare, or to improve compliance
of transporters. A Competent Authority is responsible for issuing Transporter Authorisations,
Drivers Certificates of Competence and Vehicle Approvals. As the issuing body the
Competent Authority is able to take regulatory action by either adding conditions, suspending
or revoking the authorisations and approvals it issues with the view of actions being taken to
improve compliance. Regulatory and enforcement action are inter-dependant and joint
working between the responsible bodies should be maximised for the best effect. However
feedback showed that the multi-body approach currently in place is limited by the following
factors - lack of standardisation in approach, prioritisation amongst LA’s varies with different
levels of knowledge/ specialisms (LAs are responsible for more than animal welfare based
issues). Enforcement/Regulatory responsibility is as follows:

. GB - Local Authorities are the statutory body responsible for taking action under the
implementing Orders of the Regulation in each country of GB. APHA is the Competent

Authority acting on behalf of Defra and the devolved administrations of Scotland and Wales.
. In Northern Ireland Daera acts as the Competent Authority for the purposes of the

Regulation and also takes enforcement action.

73. According to the EC Commission report on the 1/2005 EU Regulation, one of the reasons for
the lack of enforcement is that the Regulation is differently interpreted in different areas, and
there is a lack of consistent control to enforce the EU Regulation by the different member
states. Part of the issue is that it is difficult to bring cases to prosecution, due to the difficulty

¥ The responsibilities and obligations of National Regulator are set out in Article 26 of the Regulation.
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74.

75.

76.

7.

78.

in proving that the animals were in fact suffering, and unfit at the start of loading on to the
vehicle 20,

The 1/2005 Regulation states that no animal should be subject to any unnecessary suffering,
the animal should be fit for transport, vehicles must be suitable, and journey time limits and
space allowances must be applied as required. Asshown in Table 5 the number of non-

compliances is highest for animals, which are not fit to travel, when being sent to slaughter.

In a recent FAWC report, it was highlighted that sustainable agriculture must meet the needs
of animal welfare2!. To maintain sustainable agricultural practices, animals should not
unnecessarily be transported long distances, if they could be slaughtered/ reared/ bred in
closer proximity.

Loading, unloading and handling are often described as the most stressful part of the transport
process, this is because the animals are moving into unfamiliar surroundings, and they may
have to walk up or down a range of ramp surfaces and angles. Mixing of the animals may
lead to fighting to establish a hierarchy. For the stockpersons this canalso be a stressful time,
as the animals may be reluctant to board the transport vehicle. Therefore, careful management
of handling, loading and unloading are critical to ensure that the welfare of the animals is
maintained.

The systematic review based on published scientific literature, highlighted that animals
travelling through markets experience increased levels of bruising, and it was proposed?? that
poor handling was responsible for the increased levels of bruising.

All forms of transport are considered stressful and may impact the welfare of the animals.
Transporting animals by sea includes motion - up and down and side to side, which can cause sea
sickness in pigs and increased heart rates and reduced rumination in sheep. The uncertainty of the sea
state also poses transport risks. For example, poor weather can increase the sea motion, and extreme
weather may also prevent vessels from sailing, resulting in increased delay, sometimes with animals
confined on waiting transport. Poor ventilation during sea transportation can, result in increased
temperature and humidity, which can lead to airborne pathogen spread, causing serious health issues
for stressed animals.

20 REPORT FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT AND
THE COUNCIL on the impact of Council Regulation (EC) No 1/2005 on the protection of animals during transport.
https://ec.europa.eu/food/sites/food/files/animals/docs/aw_practice trans_10112011 report_en.pdf (accessed January

2019)
2L FAWC Review, Sustainable agriculture and farm animal welfare, 2016.

22 \Weeks etal. (2002) Influence of the design of facilities at auction markets and animal handling procedures onbruising
in cattle. Vet. Rec.
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Table 5 The number of transport inspections and non-compliances recorded in the UK during 201723

Species Bovine Porcine Ovine ~ Caprine | Equine Other Species* | Poultry Dogs / Cats
Number of Vehicles where document(s) checked 6,533 1,401 9,004 1,906 1,114 1,156 652
Category of non-compliance %

1. Fitnessofanimals 224 278 196 1 51 1,560 -
2 Transport practices, space allowances, height 26 8 26 6 66 3 32
3. Means oftransport etc. 24 15 45 13 83 3 -
4. Wateringandfeeding, journey times and 4 1

resting periods

5. Documentation 36 21 42 35 71 1 -
6. Other 46 10 36 - 1 - -
Total 356 332 349 55 283 1567 32
Penalties imposed 1 1 - - - - -
Enforcement 219 91 264 60 269 10 32

*“other” animals are zoo animals, lemur, emu, fish, reptiles and birds.

3 APHA.

24 Note:this includes allnon-compliances recorded at abattoirs by FSA/FSS/NIand reportedto LAs, as wellas others recorded by LAs
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PART 4: CONCLUSIONS AND RECOMMENDATIONS
Conclusions

79.

80.

8l

82.

83.

An overarching conclusion of this FAWC opinion is that for many species (e.g. cats,
camelids, fish, goats) and breeds within species (e.g. the difference between Shetland ponies
and Shire horses, Dexter and Limousin cattle), there is a requirement for more research in
order to make specific informed recommendations. However broad principles can be
suggested and reasonably applied subject to educated and informed monitoring of the
wellbeing of the animals when in transit.

The EU 1/2005 Regulation provides a basic framework that does offer a level of protection
for animals during transport. However, serious practical implementation issues do exist,
including; lack of consistent enforcement and policing of the Regulation, recognising fitness
for transport, establishing acceptable temperature ranges, ventilation rates and stocking
densities for the individual animals, determining maximum journey times based on evidence,
and a requirement that anyone transporting animals should receive relevant training.

Some of the issues identified in the 1/2005 Regulation have been noted by FAWC and
recommendations have been made (below) as to what improvements can be made to improve
the regulatory regime.

This opinion has identified that there are still significant gaps in knowledge regarding how to
maintain the welfare of animals during transport. The most obvious areas of concern are; the
lack of evidence to establish maximum journey times, the effects of sea transportation on the
welfare of animals and establishing species-specific and within species, breed variable
physiological and psychological needs during transport.

The EU 1/2005 Regulation, does not fully distinguish the different transportation needs of
animals with respectto age, size, sex, status and breed. For example, recently weaned pigs,
are particularly sensitive to temperature changes and are relatively ‘fragile’, whereas
finishing pigs are much more adept at travelling. Better care and driving quality may be
required for some types of animal, for example; cull animals on the way to slaughter, as these
animals may be less able to withstand transport. Some animals have specific feed and water
requirements, for example; pigs may require continuous provision of water on long journeys.
A number of knowledge gaps in the understanding of species-specific requirements have
been identified as a result of the work described in this opinion.
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Recommendations
84. The following FAWC recommendations are provided in points 84 to 105. These

recommendations are designed to improve the overall welfare of animals during transport.

General

85. Recommendations to improve aspect of animal welfare during transport should be based on
best evidence and robust scientific data. FAWC have identified (and this is supported by the
findings of the systematic review conducted by SRUC and UoE) that there are significant
species-specific and subgroup-specific (e.g. young, juvenile, adult or end of life young,
weight, shorn/unshorn, breed) knowledge gaps for animals during transport, for example:
there are no maximum journey time and appropriate temperature ranges established for the
range of different species, nor are optimum rest periods determined based on evidence (See
Tables 10 to 15). A key area for research would be vehicle design alongside the competence
of the handler/driver, asthe combination of the vehicle and the driver is the factor that will be
most influential in affecting animal welfare. Vehicle design should also factor in species
specific requirements. Future design of vehicles should also consider escape hatches/ routes
that allow animals to be rescued if there is an emergency e.g. vehicle accident. Animal
carrying vehicles, particularly those used for long journeys, should provide access for the full
inspection of animals during the journey i.e. ladders to reach all compartments of the vehicle
and appropriate intervention if necessary. Finally, an area of research would be to examine
the duration and also the quality of the journey to maintain the welfare of animals during
transport. The use of CCTV within the animal carrying area or areas was reported as being of
value for the haulier who could then monitor the animals during a journey.

a. FAWC recommends that industry and academic institutions should aimto provide the
latest species specific and subgroup-specific (young, juvenile, adult or end of life,
weight, shorn/ unshorn, breed) scientific research findings for all animals (livestock,
equine and companion animals). Any new scientific findings should be used to inform
areas of concern whentransporting animals. There are a number of knowledge gaps
that have been identified (Appendix A) and that these knowledge gaps should be
considered as research priorities, as these could have significant implications for the
welfare of animals. More funding should be made available to academia to fund
independent research (i.e. no conflict of interest) to fill these knowledge gaps and to
adequately understand the welfare issues that animals may experience during
transport.

86. Studies which are designed to examine the impact of transportation on the welfare of animals,
should include a follow-up period to determine the longer-term impact (post journey) on
health, morbidity and mortality. The results of exposure to physiological and psychological
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stressors from transport may only manifest in the days or weeks following a journey (e.g.
shipping fever in cattle), and so any data gathering should extend into this period. FAWC
identified this issue whilst reviewing the systematic review and evidence submitted from the
CfE.

a. FAWC recommends that data is collected fromexperiments before, during and for at
least two weeks post transport to assessany long term implications to the health,
morbidity and mortality of the animals after transport. This recommendation should
apply to all animals (livestock, poultry, equine and companion).

Live animal exports

87. The UK government published a Call for Evidence on controlling live exports for slaughter
and to improve animal welfare during transport after the UK leaves the EU. FAWC received
all of the responses (366) and met with a number of different stakeholders who contributed to
the CfE for further discussions. A number of concerns were identified from the CfE with
reference to live animal exports, with the largest expressed concern being that there was lack
of control in maintaining the welfare of these animals once they are transported overseas to
another country. To further explore the implications of live exports on animal welfare,
FAWC visited Ramsgate Port to see live exports and portal inspections. FAWC noted that
there is limited opportunity to inspect fully or examine the individual animals at the Portand
there should be a safe and secure place to safely unload and reload the animals on the docks
whether for imports or exports. Whereas, when FAWC visited Aberdeen facilities
(movements from Orkney or Shetland) there were opportunities to fully inspect the
animals. There are also a number of additional factors which may impact the welfare of the
animals being exported, particularly where poor weather may prevent animals’ crossing over
the sea and thereby extending the time animals are subject to a journey. One of the main
issues identified by FAWC was that the number of animals that are transported to an abattoir
for slaughter are either traveling vast distances to find a suitable abattoir i.e. cull sows
traveling from NI to GB as there are no suitable abattoirs that are designed to slaughter these
animals. Or an animal that is transported for slaughter that is passing several abattoirs in the
UK to be slaughtered overseas. These examples indicate the potential stress these animals
may have to endure during the final stages of life, when there are better alternates available or
could or should be available. Breeding animals may be subject to export so as to meet a
requirement for improved genetic capabilities and these journeys should be considered as
providing a more justifiable reason for an export journey by comparison with those related to
further finishing or slaughter where such actions be could be carried out within the host
country. However, FAWC understand that currently where there are no or limited facilities
then an overseas journey maybe the only solution.

a. FAWC recommends thatanimals are only transported if it is absolutely necessary and
that the most welfare considerate route is chosen; whichis a combination of journey
quality, including they type of transport, duration and suitability. Therefore, animals
should not be transported longer distances if suitable alternatives are available.
Transporters intending to export animals to be slaughtered or further fattening in a
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different country should apply to APHA for consent to do so, indicating reasons why
alternative arrangements have not been made.

b. FAWC recommends thatthere is a review of the availability of abattoirs related to the
points of production and particularly mindful of end of life requirement. This will
identify where abattoirs need to be sited in order to meet the needs of farmers and to
minimise journey times and thereby meet the welfare needs of animals.

c. FAWC recommends further research into the feasibility of the economics, design
and use of mobile slaughter facilities so as to reduce the need to transport animals
over long distances particularly with regard to sea crossings.

Fitness for Transport

88. Non-compliances with the EU Regulation has potential to cause a considerable number of
welfare issues. FAWC has identified areas that may lead to non-compliance with the 1/2005
Regulation. These include; a lack of training and education, or guidance on transport
requirements. During stakeholder engagement, it was highlighted that there is often
uncertainty, or a lack of clarity, regarding who is practically responsible for the welfare of the
animals during the transport process, despite this being specified in Article 5 of the 1/2005
Regulation. The lack of guidance / criteria regarding the ‘practical detail’ of decision making
for fitness for transport, and the specific welfare needs of different species of animals during
transport was considered an area which required urgent attention for all involved within the
transport process.

a. FAWC recommends that guidance such as the EU ““Animal Transport Guides%
should be applied and promoted by the industry and government. These best practices
guides have beenresearched and designed to improve the welfare of animals during
transportand have so far been provided for: cattle, sheep, pigs, poultry and horses.
Other guides exist for: goats?, dogs, cats?” and fish28.

89.The non-compliance of fitness for transport was identified as an important issue in the Call for
Evidence and stakeholder engagements. Transporting animals that are not fit for transport causes
suffering. Fitness should not just relate to individual pathological conditions, but also the suitability of
a group of animals to undertake the journey planned, and in the conditions prevailing at the time.
Factors in this would include weather, the robustness (or frailty) of the stock (e.g. young or old
animals) or specific contemporary transport issues (e.g. known delays due to road maintenance). One
of the issues identified with fitness for transport is that there are a number of derogations in the 1/2005

% http://animaltransportguides.eu/about-the-project/

% http://adlib.everysite.co.uk/resources/000/263/138/PB12544b .pdf [Accessed February 2019].

27 https://ec.europa.eufood/sites/food/files/animals/docs/aw_eu-strategy study dogs-cats-commercial-practices_en.pdf
[Accessed February 2019].

%8 https://ornamentalfish.orgAwp-content/uploads/T ransport-code-final.pdf [Accessed March 2019].
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EU Regulation. These derogations2® can in some cases be misconstrued and as a result animals may
be mistakenly considered as suitable for travel. This can pose serious animal welfare concerns and has
led to many non-compliances (see Table 5).

a. FAWC recommends that a more specific definition of fitness to transport should be
created, and the industry/ levy boards could act to promote improved dialog and
understanding regarding criteria fitness for transport and suitable transport
conditions. Tools such as videos, posters, leaflets and written guides could all be used
using the information based on best practice guides (as suggested in paragraph 86).
More training should be provided to enable owners/ farmers/ transporters to identify
animals that are not fit for transport. This recommendation should apply to all
livestock, poultry and equine animals.

b. FAWC recommends that current penalties to deter people fromtransporting animals
in breach of the Regulation should be reviewed. Understanding why people breach
the regulation could influence future penalties such as fixed term notices or to
resource additional support for transporters/ farmers to make informed decisions
when transporting animals in the future. More research is warranted to understand
the human behaviours of transporting animals.

90. Registered horses, for which transport can include: breeding, cultural, and competition, are
exempt from some provisions in EU 1/2005 Regulations. Due to the high economic value of
these animals they are usually transported in good welfare conditions consistent with
ensuring the maintenance of their value. However, once these animals retire, they retain their
status as ‘registered horses’, but are at risk of experiencing notably lower standard of
transport and therefore may experience ‘poorer’ welfare due to their exemption from the
welfare provisions. This discrepancy should be remedied.

a. FAWC recommend that horses should not be classified as either registered or
unregistered in any proposed Regulation. Instead, the terms registered or
unregistered should be removed altogether fromtransport legislation and that all
horses should be reclassified solely as ““horse(s)”. This would ensure that all horses
are covered under the same Regulation and that the highest welfare standards are
applied=0.

2% Sick or injured animals may be considered fit for transport if they are:

(@) slightly injured or ill and transport would not cause additional suffering; in cases of doubt, veterinary adviceshall
be sought;

(b) transported for the purposes of Council Directive 86/609/EEC (1) if the illness orinjury is part of aresearch
programme;

(c) transported under veterinary supervision for or following veterinary treatment or diagnosis. However, such transport
shallbe permitted only where nounnecessary suffering orill treatment is caused to the animals concerned;

(d) animals that have been submitted to veterinary procedures in relation to farming practices such as dehorning or
castration, provided thatwounds have completely healed.

% Note: This recommendation does not cover definition of horses for health certification or other purposes — only
transport.
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Means of Transport

91. Both the duration and the quality of a journey may play arole in the amount of stress that the
animals experience during a journey. Under the EC 1/2005 Regulation, a vehicle requires
inspection and approval if it is used to transport animals for over 8 hours into the rest of the
EU, or up to 12 hours within the UK. Most vehicles are used for transporting animals for less
than 8 hours travelling time, but may not be suitable for the purpose intended. For example,
leaf suspension livestock trailers were associated with an increased the likelihood of bruising
in pigs in one study3!. Furthermore, the systematic review and stakeholder engagements
identified that the quality of the journey is compromised if the vehicle, and the animals it
contains, is subject to: erratic braking, uneven road surfaces, rapid acceleration, and
cornering. Poor driving or road conditions may lead to more stress, injury and poor welfare,
regardless of the journey length. The combination of poor driving, unsuitable vehicles or road
conditions with increased journey length could increase the risk of stress, welfare impact and
injury that the animals may experience.

Provisions to alleviate stress, for example, equipment for provision of food and water, should
be in complete working order, and all animals should have access to them. These provisions
should suit the needs of the animals they are intended to transport.

During a visit, FAWC were impressed with the use of CCTV inside a transporter which
allows the driver to have knowledge of how the animal is travelling. The addition of CCTV
added to transporters does require further exploration but is a promising step towards real-
time monitoring of the animals during journeys.

a. FAWC recommends that all vehicles that are used to physically transport livestock,
poultry and horses (i.e. lorries, trailers, horse boxes) should be inspected by Vehicle
Approval Bodies, regardless of journey length. It is anticipated that these
requirements will be rolled over several years due to the number of vehicles that are
used for transporting these animals. All vehicles that are used to transport animals
will be issued with a certificate. Whereas, vehicles which transport other vehicles
containing animals i.e. trains or ships should follow similar guidance laid out by the
International Air Transport Association (IATA) Live Animals Regulations32,

b. FAWC recommends that accelerometers should be retro-fitted to all vehicles thatare
used to transport livestock, poultry and horses and acceleration, braking, cornering
and uneven road surfaces should be recorded by these devices. The recordings of
these devices, should be submitted to the LA or APHA on request; for example, if
there are increased levels of lameness, bruising or dead on arrival animals noted at
the slaughterhouse.

% Dalla Costaet al. (2016) Ease ofhandling, physiological response, skin lesions and meat quality in pigs transported in
two truck types. Archivos de Medicina Veterinaria. 48, 3.
%2 https://www.iata.org/whatwedo/cargo/live-animals/Pages/index.as px[Accessed March 2019]
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Handling at markets

92. Animals that go through markets may undergo multiple events of loading and unloading over
a short period of time, which may be greater than the stress of the actual journey. To reduce
the stress and injury during loading and unloading, careful handling of the animals is
required, but research has shown that increased bruising can occur due to poor handling in
markets, particularly in cattle33. Markets in England and Wales are licensed on the basis that
specific requirements and conditions are met. Most of the required conditions aim to prevent
the spread of disease, and for this reason a biosecurity officer must be employeds3*. The
animal gathering licence does address animal welfare, for example by preventing sick or
injured animals from being sold. In 2005, FAWC produced a report on the Welfare of Farmed
Animals at Gatherings3® and noted that markets should have effective mechanisms to
safeguard the welfare of the animals at markets, in particular during the loading and
unloading of the animals. FAWC recognise that markets’ have made substantial moves
towards improving the welfare of animals in markets, with the market operator having a
responsibility to monitor the welfare of the animals at markets. However, by not having an
independent person employed i.e. someone from the LA or APHA to monitor the welfare of
animals has led to difficult situations and conflict of interests between the farmer and market
operator if the welfare of the animal is compromised.

a. FAWC recommends that further scientific work is needed to determine what
improvements can be made regarding handling, including loading and unloading in
markets.

b. FAWC recommends that markets should require an animal welfare licence in addition
to the animal gatherings licence. The licence would serve to protect animals during
their time in a market, including the time fromwhich animals are unloaded until they
are loaded onto the vehicle, and also during sales. If the market breaches any part of
the licence, then this will be suspended or withdrawn. The animal welfare licence will
cover the prevention of: poor handling, unfit animals being sold or transported, and
poor conditions required for retention of animals at the market for prolonged periods
of time. The licence will require input fromthe LA animal health officer(s) to enforce
these requirements.

c. FAWC recommends that further work should be carried out to identify the different
times animals spend at markets, and to identify effective ways to monitor and record
journey time through markets. FAWC has acknowledged that a rest period is only
achieved when animals are able to show natural behaviours (including eating
drinking and lying), which they may be unable to do in markets. Therefore, the
amount of time animals spends in markets should be recorded, and a maximum time

¥ Weeks et al. (2002). Influence ofthe design of facilities at auction markets and animal handling procedures on bruising

in cattle, 150, 24.

3 https://www.gov.uk/quidance/get-a-licence-to-hold-an-animal-gathering

% FAWCreport on the Welfare of Animals at Gatherings:

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/325209/FAWC_report
on_the_welfare_of farmed_animals_at_gatherings.pdf [Accessed March 2019].
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an animal spends at a market should be determined. These recommendations apply to
all animals that go through markets.

Space Allowances

93.

94.

Space allowances are likely to be important for the animal’s welfare. If the space allowance is
low, then the animals will be in cramped conditions and it may be difficult for the animals to
regulate their body temperature, and there may be increased risk of trapping, compression,
‘stepping on’, or physical damage. Optimal stocking density is essential to maintain the
welfare of animals during transport, and FAWC advised the UK government on space
allowances in 2013. 36
a. FAWC recommended an allometric system (see tables 9 to 11 under the heading
space allowances) to determine the stocking density of sheep, cattle and pigs.
Stocking density for horses should be determined using kg/m2 and not m2/ animal.
This stocking densities should be applied in any proposed policy reform. Space
allowances that have not been identified based on scientific literature require further
research to determine appropriate stocking densities for all species intended for
travel.

During transport, animals other than poultry require enough head space to stand in their
natural position with enough space above them to ensure adequate ventilation and to prevent
any injury or suffering. FAWC advised the UK government in 2013 that headroom
allowance was important to maintain animal welfare during transport. FAWC recognised at
that time that there was very little researchon this topic, until further research is conducted,
the following headroom heights are considered to be the minimums37,

a. FAWC recommends that the following headroom height requirements as provided in Table 6

in any proposed policy reforms.

3 FAWC advice on space and headroom allowances for transport of farm animals, 2013.
37 FAWC advice on space and headroom allowances for transport of farm animals, 2013.
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Table 6 Recommended headroom heights for different species (height ABOVE full standing

head height).

Species Recommendations Reference
Dairy cattle 20 cm 38

Beef cattle 30 cm 3

Sheep 22 cm 39

Pigs 9cm 40

All other animals (excluding
poultry)

20 cm above the head

41

Transport Practices

95. The EU 1/2005 Regulation defines a commercial journey as: Transport for commercial
purposes is not limited to transport where an immediate exchange of money, goods or
services takes place. Transport for commercial purposes includes, in particular, transport
which directly or indirectly involves or aims at a financial gain. This definition is not fully

clear and may cause confusion for anyone transporting animals either for commercial or non-

commercial purposes. Regardless if animals are transported for either commercial or non-
commercial purposes, they still may experience the same levels of stress or welfare issues

associated with transportation.

a. FAWC recommends that the definition of commercial journeys that is in the 1/2005
Regulation should be removed and instead all animals should come under the same

proposed regulatory reform. This would allow all animals (livestock, poultry, horses

and companion) to be afforded the same level of protection regardlessif they are
being moved commercially or not. There are a lot of “non-commercial” movements

that are not covered by the current 1/2005 Regulation and these animals may undergo

welfare concerns during transport, but are not recognised in the current transport
Regulations. This proposed recommendation does not require all people who

transport their animals to obtain a CoC, instead the animals that are currently listed

(i.e. livestock, poultry and horses) would still require CoC, but transportation of
companion animals does not. See paragraph 98 for further information on CoCs.

38 Lambooij, E., Reimert, H.G.M., van der Werf, J., Hindle, V.A. (2010) Compartment height in cattle transport vehicles. Available at:

http://edepot.wur.nl/157460

3 Jones, T.A., Look, A., Guise, H.J., Lomas, J. (2002) Head height requirements, and assessing stocking density for sheep in transit.

Veterinary Record, 150, 49-50

40 Jones, T.A. (2003) Study to investigate the space above the headand shoulders of pigs and cattle when standing during transport.

DefraProject AW0816 available at:

http://randd.defra.gov.uk/Default.aspx?Menu=Menu& Module=More& L ocation=None& Completed=0&ProjectlD=12041#RelatedDoc

uments

* SCAHAW. (2002) The welfare of animals during transport (details for horses, pigs, sheepand cattle). Scientific

Committee on Animal Health and Animal Welfare
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Thermal conditions and Ventilation

96. Throughout a journey, an animal may experience arange of different temperatures and cope,
but extreme temperature can cause marked suffering and should be avoided or urgent action
taken to reduce any deleterious effect. The EC 1/2005 Regulation stipulates that vehicles for
long journeys should have a ventilation system which is capable of maintaining the
temperature throughout the journey of between 5 °C to 30 °C. The ventilation system must be
capable of operating for at least 4 hours, independently of the vehicles engine. The
Regulation does not state that animals should not be transported when the external
temperature is above or below this range, although transporting with temperatures outside this
range within the vehicle would be a non-compliance. Furthermore, the Regulation does not
specify that the temperature and ventilation be controlled or monitored on short journeys of
less than 8 hours to the EU or less than 12 hours within the UK. Shorter distance journeys
will still have the potential to cause severe welfare impacts if temperature cannot be
adequately controlled and ventilation is not adequate. Determining temperature ranges for
animals during transport is a difficult process as there are a number of factors to consider and
currently a lack of evidence to support these temperature ranges, but extreme temperatures
may pose a serious welfare concern during transport.

a. FAWC recommends that more research and evidence is required to determine the
acceptable temperature rangesfor the different species and classes of livestock,
horses and companion animals i.e. age, breed, sex, shorn/ unshorn that are
transported. Until this time, FAWC have suggested temperature ranges for cattle,
sheep, pigs and poultry (Appendix C). These temperature ranges should only be
used as a guide and only when outside temperatures are exceeded i.e. outside 5°C to
30°C. Where temperature ranges are not defined in Appendix C, then the current
1/2005 Regulation should be applied to all other animals.

b. FAWC recommended that a maximum and minimum temperature should also be
devised for all animals (farm, equine and companion animals) where they are not
permitted to be transported outside of these extreme temperatures ranges. This should
be a research priority due to the increased levels of extreme temperature rangesthat
are being experienced, and are likely to experienced, in future. Vehicle design should
also be considered when considering the thermal requirements of animals.

Long journeys

97. There is little scientific research on the interaction of journey duration and journey
experiences and direct impacts of journey ‘length’ (distance / duration) on adverse welfare (or
health) effects. Assuch, it is not possible to make evidence-based recommendations on the
maximum journey length / duration for all animals that are transported. However, as
according to the current legislation, in all cases, and wherever possible, the shortest journey
length must be selected. Currently, in the 1/2005 Regulation, there is no absolute maximum
journey limit. If the transporter has not reached their final destination (after the animals have
had their mid-journey rest) then these animals must be unloaded, fed and watered and be
rested for a minimum of 24 hours ata control post before the whole process is restarted again
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and repeated again and again This may pose significant animal welfare concerns, as animals
in theory may be transported indefinitely.

a. FAWC recommends that, where robust scientific findings are available regarding
species- specific or subgroup-specific (young, juvenile, adult or end of life) journey
time requirements, then these should be adopted in the new regulation. Based on the
scientific output fromthe systematic review, there are desirable maximum journey
time limits for some species of animals which should be applied in policy reforms
(Table 7). The desirable maximum journey time limits should not be exceeded and
the times indicated in the table should be considered the absolute maximum.

b. FAWC also acknowledgesthat the shortest journey time should be appliedin all
circumstances, therefore FAWC recommend that if any journey goes beyond 21 hours
for all animals (cattle, sheep, and other livestock and companion animals that are not
mentioned in Table 7) then written consent is required and submitted to APHA for
review. Reasons to why the journey needsto go beyond 21 hours should be fully
justified and alternative options should be noted. If an extension of 21+ hours is
granted, then a mid-journey rest stop will be required — see paragraph 97).

Table 7 The desirable maximum journey times for some species ofanimals during transport
based on the systematic review.

Species Desirable maximum journey time limits

Broiler chickens 4 hours

Pigs 18 hours

Newly weaned pigs 8 hours*

Halter broken / Non halter broken horses 12 hours

Calves (up to 9 months) 9 hours

Recently hatched chicks 24 hours (FAWC recommendation 21 hours,
written consent required to travel 24 hours*).

Cattle 29 hours (FAWC recommendation 21 hours,
written consent required to travel 29 hours*).

Sheep 48 hours (FAWC recommendation 21 hours,
written consent required to travel 48 hours*).

All other animals (until scientific evidence 21 hours

is provided, no animal should be exposed to

journeys longer than 21 hours).

* FAWC recommendation

98. Young animals may undergo increased levels of stress due to a number of different age
related factors including; the weaning process having taken place just before transport,
difficulty in regulating body temperatures, and a naive immune system. A suitable rest break
may help to alleviate some of the stress imposed during transport. However, it may be
appropriate to define a finite transport time which is suitable for younger animals. As
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mentioned above (paragraph 95), not all species of animals have recognised maximum
desirable journey durations. Therefore, because of increased welfare concerns with
transporting younger, un-weaned animals, setting a maximum journey time may be an
appropriate policy step to improve the welfare of younger animals. During stakeholder
engagement, illegal puppy smuggling was identified asan emerging welfare concern, with
animals being imported from a number of European countries. Many of these animals are
being imported with no vaccination history and may be have been weaned considerably
earlier than recommended.

a. FAWC recommend thata maximum journey time of 9 hours for all un-weaned
animals or animals that have been weaned within the last week (all livestock and
horses, and companion animals) (except for newly weaned pigs).

b. FAWC do recognise the difficulty in implementing this recommendation for
companion animals (including illegal puppy smuggling), but would encourage
cooperation between the veterinary bodies, APHA and UK government to implement
strategies to reduce this illegal trade.

Journey times and rest periods

99. For long journeys, a mid-journey rest break is essential to allow animals to rest, eat, or drink
during the journey particularly where the maximum desirable journey is exceeded. A rest
period must allow the animals to exhibit normal behaviour. Therefore, a rest period is not
considered rest if the animals are on concrete, in a pen with minimal bedding, or time on a
lorry that is not moving. A mid-journey break would not be considered an actual rest but an
opportunity for the driver to make any checks on the animals in transit, and to allow the
driver to rest. The current /2005 Regulation stipulates that a mid-journey rest break should
be applied when the proposed maximum journey time is used i.e. 14 hours of travel with a
minimum of a 1 hour rest period followed by a further 14 hours of travel. The 1/2005
Regulation stipulates that the 1 hour journey break is a minimum (and therefore a longer
break is supported). However, a concern arises from this as there is a need to limit the overall
journey length whilst ensuring the animals are suitably rested and allowed to eat or drink
during the rest period. Evidence has indicated that sheep may require a 3 hour mid-journey
rest break so that they are able to eatand drink. Different species or subgroup-specific
(young, juvenile, adult or end of life) will require different rest periods to allow them to
adequately rest, and to consume feed or water and stocking density must be suitable to
facilitate rest and access to food/water. During stakeholder engagements and as suggested
within the systematic review, drivers’ hours and animal transport times should be more
aligned to help meet some of the concerns identified above.

a. FAWC recommend that a mid-journey rest period forall animals where there is no
determined desirable maximum journey or when the maximum desirable limit exceeds
21 hours (cattle/ sheep, companion animals, livestock, poultry and horses). Mid-
journey rest periods should be more aligned to driver time and rest periods fromthe
Regulation (EC) 561/2006, where a rest period of 45 mins every 4.5 hours is
recommended (see Table 8). If the proposed journey exceeds 9 hoursof driving, then
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a second driver is required. By aligning the driver’s Regulation to the animal
transport regulation, this should improve the quality of driving by allowing the driver
to have suitable rest breaks to refresh. However, further research is required to
ultimately decide what would constitute the optimum rest periods for both driver and

animals.

Table 8 The proposed breakdown of mid-journey rest periods.

Driver | Travel time Mid-journey | Travel time Mid-journey | Cumulative total
rest time rest time
1 4.5 hours 45 mins 4.5 hours 45 mins 9h+15h(11.5h)
I Drlivers swap over I
2 4.5 hours 45 mins 4.5 hours 45 mins 18h+3h (21 h)

behaviours.

Written consent is requi'red to continue tHejou rney beyond 21 hours. If granted, 24 hours rest is
performed where animals should be unloaded, fed, watered and opportunity to perform natural

4.5 hours

45 mins
|

4.5 hours

45 mins

27h+4.5h (3L.5 h)

Drivers swap over

travel.

Absolute maximum journey duration for cattle - animals must not be allowed to continue to

2

4.5 hours
|

45 mins
|

4.5 hours
|

45 mins

36 h+6h (42 h)

travel.

Absolute maximum for sheep duration for sheep - animals must not be allowed to continue to

100.

Anyone transporting animals over 65 km for economic purposes is required to

undertake training, and obtain a CoC. A transporter is not required to obtain a CoC if they are
transporting animals under 65 km. This results in many animals being transported without the
drivers receiving any formal training on animal welfare or fitness for transport. Training and
education has been identified as being an important requirements to safeguard the welfare of
animals during transport. Training and education may help personnel to take responsibility
for their actions, to apply species specific requirements, and to be prepared for any
eventuality through contingency planning. Training and education must include all aspects of
the transport process, for example: appropriate and improved handling, loading, unloading,
recognising when animals are fit for travel, understanding the impact of road conditions,
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acceleration, braking and understanding if the vehicle and animal requirements are being met
during transport.

a. FAWC recommends that the 65kmbarrier that is currently applied to the EU 1/2005
Regulation should be removed and instead anyone who owns or transports livestock,
poultry or horses (regardless of distance/ duration) should have a transporter
authorisation and CoC. To note, this proposed recommendation does not require all
people who transport their animals to undergo a CoC, only the animals that are
currently listed (i.e. livestock, poultry and horses) would still require CoC but
transportation of companion animals will not. This recommendation is linked to
recommendation 93.

Seatransport

101. All forms of transportation may adversely affect the animal’s welfare, but new
evidence has been shown that motion at sea — including side-to-side or up-and-down
movements — can cause increased stress in sheep and pigs. When sheep are exposed to side-
to-side or up-and-down movements an increase in stepping (balancing) behaviours, increased
heart rate and reduced rumination occur; all these reactions are likely indicators of
stress.42.43.44 Furthermore, poor ventilation during sea transport has been shown to increase
the risk of health problems for animals4®, due to increased moisture and airborne
contamination.

a. FAWC recommends policy reforms which prevent animals frombeing transported in
severe weather and sea conditions where increased side-to-side or up—and-down
motions may occur.

b. FAWC recommend that vehicles should be carried in locations on vessels designed to
provide natural ventilation as far as possible rather than relying on mechanical
systems. Where mechanical systems are needed these should be designed and
operated to provide the recommended temperature range at all times.

c. FAWC recommends that no animals are transported over the sea during Beaufort
Wind Force of 6 or above, as these conditions have been shown to cause motion
sickness in the cattle and sheep46. Contingency plans in the case of poor sea
conditions, and provision of venues to accommodate animals, should be the
responsibility of the owner/ transporter and should be inspected by APHA.

d. Until further scientific research has been conducted, the maximum acceptable journey
duration by sea is unknown, therefore FAWC recommends that further funding should
be made available for research in establishing maximum journey limits over the sea.

#2 J Anim Sci 2015.93:1250-1257

* Appl AnimBehav Sci2017.188:17-25

* Vet J 2013.196:309-314

> Norton et al (2013). A computationalanalysis of a fully-stocked dual-mode ventilated livestock vehicle during ferry
transportation. Computers and Electronics in Agriculture, 93.

* SCAHAW, 2002
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e. FAWC recommends that the concept of ““neutral time”” should be reviewed and that
all movements over the sea should be considered as a category of journey time.
Animals that are transported in livestock vessels and cassette systems are provided
with water and food, and have appropriate arrangements for space, bedding,
environmental control and attention but the motion of the sea is not prevented during
these journeys, and they do continue ‘to travel’ during sea passage.

f. FAWC recommends that any proposed policy reformshould ensure that anyone
responsible (including Captain/Pilots) for transporting livestock and horses only
should be required to receive suitable training as per the requirements of the
proposed reformed regulation.

102. The majority of research, as identified by the systematic review, that is carried out on the
welfare of animals during transport mostly applies to road vehicles; reflecting the fact that
the majority of all species of animal are transported by road vehicle.

a. FAWC recommends that scientific literature should be reviewed to assess if there are
any welfare issues associated with transporting animals by rail or air. If so, more
research on the welfare of animals during rail and air transportation should be
carried out.

Identified welfare risks during transportation

103. LAs enforce the 1/2005 Regulation relating to the health and welfare of animals that are
transported. The role of the LAs is to carry out routine checks of vehicles and welfare
checks on animals. LAs have a number of enforcement powers if transporters are in-breach
of requirements. During stakeholder engagements, an issue identified with enforcing the
1/2005 Regulation in that LAs stated they have limited resources to enforce the Regulation,
and that LAs are expected to carry out a wide range of other tasks (see paragraph 71).
FAWC acknowledges Dame Glenys Stacey’s report4’ on Farm Inspection and Regulation
Review, which concludes that more incentive-led approaches to farming regulation must be
applied. Furthermore, more flexibility, support, practical advice and guidance should be
given to individual farmers, based on circumstance.

a. FAWC recommends thata circular approach to all journeyswhere feedback is
provided on all long or exported journeys between the transporters and APHA.
Currently, a lack of resources may mean that this is not routinely carried out.
Complete feedback is required to identify reoccurring issues identified on journeys,
and appropriate enforcement is applied if necessary.

b. FAWC recommends that the enforcement between LAs and APHA should be better
aligned and with improved collaboration so that transport and animal welfare remain

1. Thefull report can be found here:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/764286/farm-
inspection-regulatio-review-final-report-2018.pdf [Accessed November 2018].
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a priority (similar to the recommendations put forward by the Dame Glenys Stacey
report). This will require stronger liaison with LAs on improving transporter
performance or APHA should impose direct action during visits on farmduring
inspections.

c. FAWC recommends penalties to reduce non-compliance of a regulation should
warrant further work. Finding the right penalty option (i.e. suspend or revoke vehicle
approval and certificates of competence or fixed term notices) to determine which
would benefit the welfare of the animals in the long term by reducing the numbers of
non-compliance (as identified in paragraph 87).

d. FAWC recommends that more education and training, including use of agreed
guidance, is applied to all those involved with the transport process i.e. transporters
(see paragraph 86 and 98).

104. The end point of the journey can significantly impact the welfare of an animal, for example
if the end destination should be to a system employing a particular husbandry practice
which is no longer deemed acceptable in the UK e.g. veal crate or sow tethers. The UK has
banned certain farming practices that are considered to pose a serious threat to the welfare
of the animal- as have the rest of the EU.

a. FAWC recommends that no animals shall be transported to a destination where the
welfare conditions are lesser or contrary to UK legislation or codes of practice.

Species specific recommendations

105. In addition to the above generic recommendations, FAWC has provided species specific
recommendations in Table 9 to Table 14 based on expert opinion and the systematic review.
Note that there are no individual recommendations that have been provided for goats.
Overall there is little relevant and reliable evidence on which to base policy pertaining to the
transport of goats and this area requires attention48. FAWC would strongly reinforce the
importance of not grouping sheep and goats or cattle and goats together; they are a distinctly
different species and have very different requirements from other domesticated species.
Increasingly, as with other farmed species, there are considerable morphological and
physiological variations between breeds.

“8 Systematic review
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Table 9 Species specific recommendations for sheep to be applied to any new regulation
identified by FAWC and the systematic review.

Space
Allowances

For sheep 9 to have sufficient space to adopt their preferred
spacing strategy and to reduce the incidence of loss of balance,
slips and falls space allowances should be calculated as: for
journeys of up to 6 hours plus, the recommended empirical
coefficients (and space allowances) are:

a. shornewes, k =0.026 (0.44 m?for 67 kg),

b. fleeced ewes and lambs, k =0.033 (0.56 m? for 65 kg,

0.4 m? for 40.5kg), and
c. shornlambs, k =0.029 (0.3 m2for 32.5 kg).

Seatransport

Data on sea transport for both cattle and sheep are few, there
is evidence of significant stresses relating to motion and
ventilation which do not support the idea that being
transported by sea could constitute a rest period.0

Table 10 Species specific recommendations for cattle to be applied to any new regulation

identified by FAWC and the systematic review.

Space
Allowances

Space allowances®! calculated according to the allometric
equation A=0.021W0.67m? (where A=area and W =body
weight) are satisfactory for journeys no longer than 12 hours.
Cattle are given sufficient space to allow themto lie down
without risk, or fear of injury when space allowances are
calculated according to the equation A=0.027W0.67 m2,
Cattle with horns require 7% more space than their polled or
dehorned counterparts. Cattle offered feed and drink on a
vehicle, as well as space to rest, require a space allowance
calculated according to the equation A=0.0315W2/3m?.

Fitness to travel

Further work on assessment of fitness to travel, impact of long
journeys, recovery periodsand provision of food and water to
cattle is required. Due to the complexity and multi-factorial
nature of transport stressors this should involve new research,
as well as dissemination of existing findings>2

Transport
Practices

There should be an high dependency on driver training, driver
‘care’ and metrics of assessment of effects during transport

9 Systematic review
%0 Systematic review
°1 Systematic review
52 Systematic review
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(dirty cattle, cattle lying down (and trampled), exhaustion,
dehydration, heat or cold stress)

Journey times
and rest periods

A cattle’s metabolic pathway recovers after a periodup to 7
days post-transport, therefore no further transport should
occur within this period.

Long journeys

Before long journeys, cattle should become acclimatised to the
handling and loading procedures. By pre-conditioning of
calves has been shown to reduce stress before transportation.
Preliminary evidence suggests that vehicle design and resource
(food/ water) provision can significantly improve cattle
welfare, particularly for those animals undergoing long
journeys, and this should be further explored. 53

Identified

we lfare risks
during
transportation

For a number of specific classes of bovines there has been very
little research into the impact of transport. In particular the
transport of young calves, pregnant, lactating or breeding
cattle, and the specific issues around the transport of horned
cattle need further work>*

Loading and
handling

Cattle should be familiarised with handling and human
presence in advance of journeys. This may require modification
and implementation of codes of practice and new guidelines®®.

Table 11 Species specific recommendations for pigs to be applied to any new regulation
identified by FAWC and the systematic review.

Fitness for e Thereiis little attention applied to the movement of animals

Transport between farms or for factors that may influence the fitness for
transport for example weaned pigs in cold weather. These
animals may not be fit for transport but are not regulated to the
same standards as animals destined for the abattoir.

Space e Inthe case of pigs® the interaction of space allowance with

Allowances ventilation and the thermal environment should be a key

concern. Different space allowances are suggested for different
pig groups. In general, these may be derived fromthe
allometric equation A=kW2/3. However, information is lacking
concerning the space allowances required for good welfare of
piglets, feeder pigs, sows and boars in order to validate

%3 Systematic review
% Systematic review
% Systematic review
5% Systematic review

47



allometric equations for different vehicles and thermal
conditions (see Gaps in Knowledge).

Transport Risks are increased with collection centres. Pigs should avoid
Practices unnecessary unloading and mixing high health animals with
lower health animals.
More research is needed to identify the factorsor combination
of factors with the greatest negative impacts on welfare and
meat quality relative to the species, and their size, ageand
condition under extreme environmental conditions. >’
Thermal Lack of heated wagons for small pigs in winter, therefore
conditions and minimal bedding i.e. straw or shavings are required
Ventilation Lack of ventilationwhen lorries delayed or held at abattoir

before unloading. Vehicles should be designed to allow for
these delays.

The efficacy of sprinkling systems for cooling of pigs during
transportation at high environmental temperatures hasbeen
investigated and this approach may require further research
for application in the UK.%8

Journey times
and rest periods

More policing of weaner movements should be carried out.

transportation

Long journeys Pigs require continuous provision of water on long journeys.

Seaand air Inadequate ventilation during sea transport can lead to

transport increased moisture and airborne contamination which can lead
to serious health issues.

Identified Extra care should be given for cull sows and avoidance of

we lfare risks lengthy journeys.

during Consider alternative arrangements for culls where no

appropriate abattoir facility is within 8hrs travel

Transport of breeding boars; permit themto be mixed with
sows to reduce injury and to be transported in small groups
where they have been kept on the farmin such stable groups.
Currently, legislation requires boars to be transported
separately, but this can cause injury and distress.

Pigs suffer frommotion sickness, so animals should be fasted
both before and during transport.

Scientific literature indicates that transport in vehicles with
leaf-spring suspension is associated with to increased skin
lesions in pigs. Therefore, vehicles that are used to transport

> Systematic review
58 Systematic review
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pigs should be aware of the increased risks of bruising with
leaf suspension. If possible, alternatives to leaf suspension
should be considered. Vehicles should be properly equipped/
designed as not to cause injury to the animals.

Table 12 Species specific recommendations for poultry to be applied to any new regulation

identified by FAWC and the systematic review.

Improved training, handling and catching practices to

Fitness for determine if the animals are fit for transport should be applied
Transport asit is very difficult to observe fitness for travel once the birds
are in a transport module.

e Clear guidance as to who is responsible is required. The
commercial egg industry insist that the responsibility is
transferred fromfarmer to transporter at the point that birds
are loaded into module drawers. We would recommend that
this is adopted for all poultry systems.

Means of e Despite dedicated modular transport — poultry transport is

Transport susceptible to cold / hot/ wet weather —and a bird fitfor a
journey on a ‘good’ day may be highly at risk duringa hot/
cold / wet day. These vehicles should both regulate and monitor
temperature and humidity.

Loading and e Catching and loading into module drawers are critical points

Unloading / in ALL kinds of catching/loading into modular systems.

Handling Increased levels of training should be carried out. Compulsory
training for catchers should be considered.

Space e Stocking density for poultry should be optimised based on

Allowances actual or seasonal temperature ranges.

Transport e There should be a high dependency on driver training, driver

Practices ‘care’ and metrics of assessment of damage during transport —
DOA, bruising, head trapping, fractures, dirty birds
(contaminated during transport)

Feeding and e Birdsshould be transported with an empty crop. However,

Watering food should NOT be withdrawn for longer than 12 hours before
the END of the intended journey

Thermal e Correctstocking density (number birds in module or chicksin

conditions and box) must be selected according to expected ambient

Ventilation temperatures and humidity.

Current recommendations®® for stocking densities for transport
of poultry are adequate, however, these recommended stocking
densities can predispose to heat stress in warmor hot weather

% Systematic review
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and on long journeys and should be adjusted accordingly in
response to meteorological predictions. Thus, limits for
stocking densities of broilers in transport containers should be
related to temperature. Numbers should be limited in
conditions when external temperatures exceed the proposed
acceptable range (e.g. > 22 °C) and on long journeys (3-4
hours).

In the UK (apartfromchick transport), most poultry
transporters are “ambient” and rely on vehicle movement for
ventilation/temperature control. Therefore, a contingency plan
should be considered for ““vehicle standstill”” (e.g. caused by
slaughterhouse breakdowns and traffic disruption) should be
considered.

By measuring the total metabolic heat production of the birds
in the load, the specific heat capacity of air, and defining the
acceptable rise in air temperature for the maintenance of bird
welfare, then the required air flow rate can be calculated. Itis
strongly recommended that appropriate mechanical ventilation
and temperature monitoring systems be fitted on all vehicles for
transporting poultry.60

Journey times
and rest periods

Any journey above 4 hours increases the welfare risk as it
increases the likelihood of increased mortality, therefore more
work is required to determine the maximum journey duration of
broilers, turkeys and laying hens.

Long journeys

Young (newly hatched) chicks are unable to effectively
thermoregulate. Exposureto temperature stress, especially
fromlong journeys, might be measurably demonstrated by
rectal temperatures and/or by weight loss. Temperatures and
humidity should be monitored and recorded.

More research is required to determine the optimum
temperature ranges in poultry.

A maximum journey time for chicks is 24 hours deemed
acceptable in the first 72 hours post-hatching.

The definition of a maximum journey time to slaughter for
modern broiler chickens is required. 61

Identified
we Ifare risks

Spent hens are fragile animals that have undergone immense
physiological strains. Therefore, long journeys should be
minimised as much as feasibly possible.

80 Systematic review
81 Systematic review
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during
transportation

Heat or cold stress are a particular concern for all poultry.
Therefore temperature and humidity ranges for these animals
should be determined.

Impractical to feed and water chicks/ poultry in crates, it is
therefore suggested that the journey times are revisited.

Table 13 Species specific recommendations for horses to be applied to any new regulation

identified by FAWC and the systematic review.

Means of e Partitions and individual travel except mares with their foals.

Transport Young or non-halter broken horses may become stressed when
they are individually partitioned [further research is needed to
determine the optimum age horses can be separated during
travelling].

Fitness for travel e Horse welfare in transport could be improved by the adoption
of best practice in assessment of fitness to travel, loading and
penning to avoid mixing and aggression, journey time and
driver responses®.

Space o Forhorses®3itis recommended that space allowances should

Allowances be given in terms of kg/m? instead of m?/animal where animals
are likely to differ significantly in weight or body condition.
For handled horses (except for mares with foals), animals
should be transported in individual pens to prevent aggression.

Transport e Owner/keeper have limited driver requirements if vehicle falls

Practices below 3.5t (no CPC required), no vet checks on loading or
unloading of horses. Anyone transporting animals should be
trained.

Thermal e Ventilation needs to be optimised in transporters by increasing

conditions and the level of flow. More work is needed to find the optimum

Ventilation temperatures for travelling.

Long journeys e Horses should not be transported longer than 24 hours during
hot weather conditionsand without water. Journeys over 28
hours lead to fatigue, it is suggested that a rest stop every 4.5
hours with electrolytes in the water.

Identified e Horses prefer to travel aligned with direction of movement for

we lfare risks all modes of transport.

during e Registered horses should conformto the same regulatory

transportation standards as non-registered horses.

62 Systematic review
63 Systematic review



Table 14 Species specific recommendations for dogs to be applied to any new regulation
identified by FAWC and the systematic review.

Transport e Nodriver training/ CPC/CoC requirement even for couriers.

Practices No vet checks at arrival or loading. Anyone transporting
animals should be trained.

Identified e Dogsshould not be sedated on any journey.

weIfare risks e Maximum journey times should be introduced.

during e Compliance with IATA regulations for animals transported in

transportation

containers.

% The RSPCA have commissioneda report on the welfare of dogs during transportand will produce guidelines based on
the results oftheirreport. This report will be published during 2019.
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PART 5: THE WELFARE PRINCIPLES TO BE APPLIED TO THE
TRANSPORT OF ANIMALS

106.

107.

108.

The conclusions and recommendations in part 4 of this opinion have identified a number of
omissions in understanding of species specific and particularly subgroup-specific (young,
juvenile, adult or end of life, weight, shorn/ unshorn and breed) animal welfare needs during
transport. FAWC have proposed a generic list of principles which apply to all animals that
are transported, and which should be considered whenever any animal is moved, acting as
principles against which any movement being planned or undertaken should be considered.

The unique nature of transportation of animals leads to transport specific welfare concerns.
The Five Freedoms can be readily applied, with some further refinement, to transport and
we propose 10 principles in relation to animal transportation. Application of these principles
would help to ensure that the welfare of the animal around transport is given due
consideration, and that welfare is maintained as a consideration throughout the whole of the
transport process.

The principles listed below all have the same ‘weight” and should not be ranked. The
principles of animal welfare during transport for any one journey are as follows:

The three “R’s” should be applied to transportation.

a. Replacement: If any measure that can lead to replacement of the transport of live
animals is practical, then it should be applied. For example; can meat-only trade, or
artificial insemination, replace the transport of animals?

b. Reduction: If any measure can be applied to the proposed journey that will result in a
reduction in the number of animals, the duration, or the distance of the journey then
these should be applied. For example; could animals be finished or slaughtered ata
premises which is closer than the original premises?

c. Refinement: If any measures exist that can be applied to refine a proposed journey,
and are practical, then they should be applied. For example; the means of transport
should consider, age, sex, size, weight, coat length and health status of the animal —
and transport methods should be used which best meet the physiological and mental
needs of the animal.

All persons that are involved in the transport of animals have a responsibility to ensure
the welfare of those animals. Anyone with these responsibilities should be trained, and
shown to be competent.

The number of loading and unloading events for any one animal must be minimised.
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V.

VI.

VII.

VIII.

IX.

No journey should be undertaken where the likely negative welfare impacts to the
animal cannot be justified. The individual journey should be planned to consider the
physiological and psychological needs of that animal, or species, or group. Planning
should include consideration of loading, unloading, journey stops and rest stops.

The animal, or animals, must be fit for the intended journey, and the animals must be in
a fit state at the end of the journey.

There must be a contingency plan in place for reasonably foreseeable circumstances.
Transport should match the species-specific requirements of the animal®®.

The competency requirements of the transporter (driver, captain, pilot, etc.) must
match those ofthe vehicle, the animals, and the distance, type and nature of the
journey. Ongoing competence should be demonstrated by unde rtaking training that
must be relevant to the welfare of animals and use of metrics ofongoing pe rformance.

The destination ‘outcome’ must conform to regulatory requirements that will continue
to protect the welfare of the animals at a level not below that of the UK. This will ensure
that the standards for the animal at the destination (for example slaughter conditions or
husbandry conditions) will be equivalent to, or better than those foran animal in a
similar situation in the UK.

There must be arobust audit/ inspection ofanimal welfare during transport, and
accompanying appropriate penalties (either through assurance or legal penalties) for
failure or breach of the duty of care. Clear communication and feedback throughout the
supply chain should be practised to maintain attention to animal welfare throughout all
stages of transport.

% To consider some of the requirements: breed, sex, weight, young, juvenile, adult orend of life young, shorn/unshorn
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Executive Summary

1. The welfare of animals in transit is a significant cause of public and political
concern. Animals can be subjected to a variety of different stressors, such as
thermal loads, motion, vibration, acceleration, impact, fasting and the withdrawal
of food and water, behavioural restrictions, social disruption and mixing with
unfamiliar animals, noise and air contaminants.

2. Currently the movement of UK livestock is subject to European Law (EC 1/2005),
which regulates journey times, rest periods and vehicle design. With the planned
withdrawal of UK from the EU, new UK legislation may be required which should
be based on sound scientific evidence.

3. The aim of this project is to critically review the scientific evidence relating to the
welfare of commercial livestock (cattle, pigs, poultry, sheep and horses) during
transportation including pre-journey preparation, handling and loading and post-
journey procedures.

4. More specifically the objectives of the project are to assess the effects on welfare
of long journeys i.e. intra-community trade and export journeys; consider the
impacts or effects of transit through markets, assembly centers and control posts;
identify knowledge gaps and high risk scenarios for poor animal welfare; and
provide insight into possible improvements in practice and guides to best practice.

5. The review covers all aspects of the transportation process including the impacts
of journey times, stocking densities, thermal conditions and ventilation regimes and
practices, weather and season, vehicle and container design and operation,
species, age and physiological status of the animals.

6. A systematic review (SR) approach has been selected as this provides a more
rigorous approach to reviewing the literature, and has examined material published
in the scientific literature in the last 50 years (1stJanuary 1968 to 31st March 2018)
relating to animal transport and welfare. This has been supplemented by
information from the ‘grey’ literature (such as trade publications and NGO material)
and published documents from EFSA, DG-SANCO and Defra.

7. The SR returned 4350 publications over the last 50 years, which was filtered to 699
in Phase 1 (removal of papers which did not meet the eligibility requirements, e.qg.
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reviews, species not in scope etc), and 328 in Phases 2 and 3 (assessment of
quality and allocation to topics), on which the SR is based.

. Of these 328 the majority of papers are on pigs and poultry (89 and 81
respectively), followed by cattle (50 papers), sheep (38), equidae (35), multiple
species (16), goats (15), dogs (1). Two papers on transport design and 3
engineering studies were also included.

. The vast majority of papers (94.5%) cover road transport, 2.4% deal with sea
transport (generally of cattle and sheep) and 1.8% deal with air transport (almost

all of horses).

10. Significant knowledge gaps (defined as no identified scientific papers on the

subject) were identified for almost all species when considering the welfare of
animals at market, and for the transport of entire males. In addition, only limited
research (<5 papers) has been conducted in breeding bulls, dairy cattle, ducks,
ducklings, layer hens, layer pullets, turkeys, turkey poults, piglets, sows, weaners,

boars, rams, donkeys/mules, foals and dogs for all welfare criteria.

11.Recommendation 1: Further research is required on the welfare of animals at

markets. In addition, research into the welfare of animals other than the slaughter
population (e.g. breeding animals, young and very young animals) in transit, and

for turkeys and dogs is required.

Transportof Cattle

12. Particular issues associated with the transport of cattle that have not been well

researched are: the additional space required, and risk of injury posed, by transport
of horned cattle; space requirements for the transport of pregnant cattle; welfare
risks of transporting young calves, which will require special feeding often as

frequently as every 8-9 hours; and milking of lactating cattle in transit.

13. Animals least fit for transport suffer the greatest losses in terms of welfare and

meat quality while market ready animals in good condition appear to have fewer

issues. However, only half of drivers who assess fithess to travel were able to
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14.

15.

16.

17.

18.

19.

answer guestions on fitness to travel correctly, and a third expressed frequent
doubt over the fitness to travel of some cattle.

Loading of calves can be improved by training calves to load at weaning, which
results in lower heart rate, cortisol and metabolites in trained calves when loaded
at older ages. Pre-journey handling (or conditioning) also improves the ability of
calves to withstand the stressors of transport. For all ages, low stress handling at

the time of transport for slaughter is essential.

Transport is a complex and compound stressor, composed of the stressors
associated with loading and unloading, journey duration (the amount of time the
animal spends on the transporter, whether moving or not), distance the animal
travels, their physiological state before the journey, access to feed and water,
ability to rest and the thermal environment. There is little evidence that journey
duration, per se, has a detrimental effect on animal welfare, rather that
compromised welfare is due to the associated negative effects of food and water
deprivation, inability to rest and thermal conditions.

Cattle can be transported for long journeys with no differences in the behaviour or
physiology of cattle being found between transport of 14 and 31 hours. However,
higher mortality has been seen when cattle travelled for greater distances and in
warmer seasons (higher in spring and summer than autumn and winter).

Access to feed and water, rest and the thermal environment are important
considerations, which can adversely affect cattle welfare, and are exacerbated with
long journeys. Cattle are seen to lie down after 24 hours of transport, when there
is sufficient space to do so, and require more than 24 hours in lairage with food
and water to recover.

Lack of access to feed and water on long journeys, or those involving a sea
crossing, are suggested to be the main cause for welfare concern. Beef cattle can
lose up to 7% of body weight during a sea crossing (from Ireland to France, an
average of 23 hours on the ferry), which takes up to 6 days to be recovered.
Twenty-four hours in lairage with food and water allowed a substantial recovery in
physiological, haematological and immunological variables.

Sea transport may also induce marked changes in the thermal microenvironment

(heat, humidity, airborne contaminants) which can induce heat stroke, respiratory
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disease and trauma. Improvement in truck design or a better understanding of the
impact of these additional stressors is required.

20. Current EU regulations require rest stops on journeys of >8 hours to allow food and
water. Rest stops alleviated some physiological parameters associated with
withdrawal of food and water in cattle, but not in newly weaned calves, and were
more beneficial if cattle had increased access to feed when at a rest stop.

21.Where cattle were transported through markets a higher incidence of carcase
bruising (4% of animals) was observed than when cattle were transported directly
from farm. Poor handling facilities and inappropriate use of goads are also
frequently seen at markets.

22.Road conditions and standing orientation (perpendicular compared to facing
forward) influence the degree of vibration experienced in transport. Improved truck
designs may help to mitigate these effects, especially for long journeys.

23. Stressors associated with transport, in newly weaned beef calves, are associated
with immunosuppression, reduced appetite, initial weight loss and greater
vulnerability to disease, particularly respiratory disease.

24. Temperature and humidity index interacts with stocking density and
season/ambient temperature in transported cattle. Although in most studies
animals ended their journeys in good condition with only transitory changes in
physiological markers for stress, effective temperature in the vehicle, and thermal
stress were key risk factors for mortality in transit and post transport disease.

25.A range of different biomarkers have been used to assess welfare in cattle in
transit. These include acute phase proteins, serum antioxidant capacity, measures
of circulating metabolites (albumin, globulin, urea, total protein, creatinine kinase,
B-hydroxybutyrate), leukocyte numbers and proportions, immune markers
(lymphocyte proportions and subsets), hypothalamic-pituitary-adrenal axis
markers (cortisol, DHEA, cortisol:DHEA ratio), other endocrine biomarkers
(testosterone, progesterone, T3 and T4). Some of these (e.g. core body
temperature, heart rate, N:L ratio) show meaningful changes with qualitative
behavioural assessment associated with decreased welfare during transport.

26.Recommendation 2: For a number of specific classes of bovines there has been

very little research into the impact of transport. In particular the transport of young
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calves, pregnant, lactating or breeding cattle, and the specific issues around the
transport of horned cattle need further work.

27.Recommendation 3: Further work on assessmentof fitness to travel, impact of long
journeys, recovery periods and provision of food and water to cattle is required.
Due to the complexity and multi-factorial nature of transport stressors this should
involve new research, as well as dissemination of existing findings (e.g. Best
Practice Guidance).

28.Recommendation 4: Preliminary evidence suggests that vehicle design and
resource provision can significantly improve cattle welfare, particularly for those

animals undergoing long journeys, and this should be further explored.

Transportof pigs

29.Hazards characterised as serious for transported pigs include: inadequate
ventilation, insufficient space allowance, transport duration, lack of sufficient water
during transport, incorrect handling during loading, poor fithess prior to transport,
and introduction of pathogens before and during transport and the inappropriate
application of resting periods during transport.

30. Pigs feel more relaxed and less stressed when handled by staff who understand
pig needs and behaviour. Well-trained workers are able to load and unload pigs in
a relatively short time without stress, thus minimising the risk of injury, slipping and
falling. In addition, good handling has a positive effect on the quality of the carcass
and meat.

31.There is general agreement that animals that are non-ambulatory, severely injured,
sows in the last 10 percent of pregnancy, sows with uterine prolapse and very thin
animals are not fit to travel.

32.Pigs transported without water are more severely affected than transport without
food, and the recent research supports EC 1/2005 in recommending that pigs
should have continuous access to water when travelling.

33.During long journeys animals will get tired and resting periods are required. In

control posts and other places where animals are offloaded, pigs should be housed
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comfortably with appropriate space allowance, in good thermal conditions and
allowed to drink and eat according to the expected fasting period. Lairage of
greater than 4 hours without food causes alterations in metabolism which suggest
reduced welfare.

34. Mortality increases with journey length, with best pig survival, and least weight loss,
occurring when journeys are less than 100 km, compared to journeys of 300 km or
more. Longer journeys are associated with behavioural and physiological
indicators of stress and physiological disruption (especially after 18 hours of
transport), poorer meat quality, greater weight loss and a linear increase in markers

for muscle fatigue (creatinine kinase). Pig welfare decreases when pigs are
transported at temperatures below 5°'C or above 20"'C.

35.Newly weaned piglets are more vulnerable than older animals, requiring more

precise temperature controls and warmer conditions than older pigs (ideally
between 25-30"'C). Transport exacerbates the effects of early weaning and the

evidence suggests that transport of newly weaned piglets should not exceed 12
hours.

36. Recommendation 5: More research is needed to identify the factors or combination
of factors with the greatest negative impacts on welfare and meat quality relative
to the species, and their size, age and condition under extreme environmental
conditions.

37.Recommendation 6: The definition of stocking densities or space allowances for
pigs in transit should be revisited. The calculations should be based upon pig body
weights (allometrics) and take in to account any special requirements for the type
of animal or for a procedure (e.g. feeding and watering). The specified space
requirements for weaner piglets should be re-examined.

38. The importance of using integrated indices of thermal load has been demonstrated,
which combines humidity with temperature and change over time. Pigs are more

stressed with higher temperature (greater than 20" C) or enthalpy time derivatives,

and this measure could be used as a more sensitive index of welfare risk than

absolute temperature or relative humidity.
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39.Recommendation 7: The efficacy of sprinkling systems for cooling of pigs during
transportation at high environmental temperatures has been investigated and this
approach may require further research for application in the UK.

40.Pigs appear in better welfare after a period of food withdrawal of only 1 hour.
However, this can be a risk factor for travel sickness if they are transported with a
full stomach. Pigs can become very travel sick, especially on short journeys which
are rough and where there is insufficient space or substrate for pigs to lie down.

41.Mixing pigs at loading, particularly of conventionally reared pigs, leads to more
aggression and less lying during transport. Outdoor pigs are less aggressive than
indoor reared pigs, and had lower incidence of damaging skin lesions from fighting.

42. Average mortality in 739 journeys to slaughter in 5 EU countries was 0.11% with
0.36% of pigs being injured in transit. The biggest risk factors for mortality were
temperature, not fasting prior to transport and rapid loading speed.

43.Recommendation 8: Transport stress may be reduced through a vehicle
suspension system that provides a much smoother ride during transport, and
consequently is less aversive to pigs. This should be examined in more details in
terms of full elucidation of stress responses associated with vibrations and ride
type.

44.Assessments of pig welfare have used a number of biomarkers, including
responses of Acute Phase Proteins, heat shock proteins, growth hormones,
cortisol, glucose, creatinine phosphokinase, total protein and changes in circulating
neutrophil to lymphocyte ratio.

45.When considering the welfare of pigs in transit, it is important to also include the
handling of animals before, during and after transport as a critical factor that can
affect pig welfare and should be assessed as part of an integrated assessment

scheme.

Transportof sheep

46.The welfare of sheep in transit can be affected by the new and unfamiliar

environment, movement restrictions due to confinement, vibrations, sudden and
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unusual noises, fitness of livestock, mixing with other animals, temperature and
humidity variations together with inadequate ventilation and feed and water
restrictions. The effects of all these factors are influenced by the experience and
condition of the animals, the nature of the journey, and the duration of transport.
47.In order that animal welfare can be kept at a high level during transport, it is
important that all of those involved in the transport and related operations are
properly informed about the animals and how to assess their welfare. Checking the
animals before loading will reduce the risk of sending animals for transport that
may not survive the journey, or suffer serious welfare consequences. Careful
planning of journeys and ensuring the suitability of appropriate vehicles is
important, with emphasis placed on compartments height and the use of partitions.
48.Long journeys, should be avoided wherever possible and much better conditions
are needed if journeys are long. Vehicles should be driven carefully and sudden
turns and braking should be avoided, especially on roads with sharp bends or at
right angle turns into other roads. Thermal conditions and ventilation management

are important to reduce the effects of heat stress on sheep.

49.Lambs transported for 9 hours or less had lower stress, whereas healthy adult
sheep, transported under favourable conditions, can tolerate road transport
durations of up to 48 hours without obvious changes in physiological responses.
However, these animal may show behavioural changes associated with increased
motivation to eat, drink or lie down. It is difficult to find data to support prescribed
maximum journey times, applicable to all transport types and conditions and more
emphasis should be placed on the quality of the journey rather than focusing
exclusively on duration.

50. Slaughter lambs or adult sheep can tolerate withdrawal of water for up to 22 hours
at cool temperatures, without showing an increase in drinking when water is
provided. However, suckling lambs are more sensitive to dehydration after only 5
hours.

51. Healthy adult sheep can cope with food deprivation for 2-3 days by mobilizing body
reserves, and withdrawal of animals from pasture up to 30 hours before transport
can occur without metabolic depletion, although the animals may experience the

adverse consequences of hunger.
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52.Loading and initial transport of sheep causes the greatest change in stress
responses, compared to later in the journey. Handler experience and attitude,
suitability of handling facility design and familiarity of the animals with handling can
all improve the experience for sheep.

53.Sheep provided with 1 m2or above in transit were seen to stand close to, but not
touching their pen-mates, bracing themselves against the motion of the vehicle by
spreading their feet, not by leaning on their pen-mates. They were also seen to lie
in transit at higher space allowances. This led to fewer losses of balance, slips and
falls than higher stocking density.

54.Recommendation 9: There is strong evidence that stocking densities or space
allowances for sheep and lambs should calculated according to an allometric
equation relating size to body weight. As current minimums in legislation do not
allow sheep to use preferred balance strategies optimum allowances should be
confirmed by appropriate research and modelling.

55. Mortality from heat stress during road transport rarely occurs in sheep, though it is
essential that adequate ventilation is maintained on-board the vehicle (e.qg.
reducing the amount of time that the vehicle is stationary).

56. The quality of the journey experienced by sheep in transit was greatly affected by
driving style and driving events and consideration of these factors should be key in
driver training an assessment.

57.Long-distance sea transport exposes livestock to similar stressors to those
experienced during road, rail or air transport; however, there are few independent
peer-reviewed studies of the increased risk of cumulative stress during the
extended transport period.

58.Recommendation 10: Although the data on sea transport for both cattle and sheep
are few, there is evidence of significant stresses relating to motion and ventilation
which do not support the idea that being transported by sea could constitute a rest

period.

Transportof goats
59. Goats preferentially travel parallel to the direction of travel, and most falls occurred

due to driver behaviour, e.g. rapid acceleration, braking or cornering. Ensuring a

71



calm and measured driving style is key to avoiding falls and excessive effort for
postural stability and that this will reduce both stress and injury and will improve
carcase quality in slaughter goats.

60. Recommendation 11: Overall there is little relevant and reliable evidence on which

to base policy pertaining to the transport of goats and this area requires attention.

Transportof poultry

61. The welfare of transported birds can be affected by catching and handling before
transport, ventilation, temperature, truck microclimate, food and water restriction,
vibration, space restrictions, noise and pollutants. These can differ when
transporting day-old chicks or end-of-lay hens or broilers.

62. The first journey of young chicks is a major threat to welfare, and to the future
productivity of the bird. Ventilation is particularly important to prevent cold stress
and mortality.

63. For broilers and end-of-lay hens handling and crating can be very stressful, and
result in broken bones, bruising and haemorrhage. In addition, thermal load is a
major factor in deaths during transit, inducing stress, pathology and eventual death.

64.Fitness to travel in broilers can be determined by inspection of preloading
lameness, illness, hock burns, foot-pad dermatitis, lesions, physical defects,
cleanliness and cachexia. Birds considered unfit on this basis had higher indicators
of post transport stress than birds deemed fit to travel.

65.Increased journey times for chicks are associated primarily with physiological
responses indicative of food and water deprivation, and can induce slower growth
and body weight for up to 21 days post transport.

66. Although newly hatched chicks have a yolk sack, which can provide food and
water, this is largely depleted within 24 hours of hatch, and dehydration and
undernutrition are major causes of mortality during and after transport in chicks.

67.Recommendation 12: The available evidence suggests that the maximum journey
time of 24 hours for newly hatched chicks may still be appropriate based on

available knowledge of yolk sac reserves and resource utilisation. However, longer
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journeys do cause greater physiological stress, which may relate to the inability of
the chick to cope with temperature changes, and future research is required to
specifically address this issue.

68.Neonatal chicks do not possess a fully developed effective homeothermic
mechanism, and consequently are vulnerable to the detrimental effects of thermal
loads and fatigue and dehydration.

69. Older birds are also vulnerable to dehydration from panting to dissipate heat, and
because food and water is withdrawn before transport. Poultry also cannot be fed
or watered in transit and thus journey times must be shorter than for other meat
species.

70. Average mortality in transit is 0.1-0.6% for broilers, 0.38-1.0% for hens, 0.14-0.27%
for turkeys, 0.06-0.1% for ducks and 0.056% for geese. Significant contributors to
mortality are journey length, stocking density in compartments and ambient
temperature/season of transport. Transport of up to 4 hours is estimated to
increase mortality 10 fold over non-transported birds, and 19 fold for journeys over
4 hours.

71.Recommendation 13: The definition of a maximum journey time to slaughter for
modern broiler chickens is required.

72.Rest periods for poultry are not recommended and can be counter-productive. It is
not feasible to offer food or water, they cannot be effectively inspected and the
reduction in airflow when a passively ventilated vehicle stops can cause a rise in
temperature and is a risk factor for hyperthermia and dehydration.

73.Birds can be caught at destocking by the body, one or both legs or be mechanical
catching machines. Although the body capture would be preferable, birds are
generally caught by the legs. Machine capture can reduce bruising, bone
breakages and dislocations compared to manual capture and improves with
experience of using the device, unlike manual capture.

74.Holding animals in lairage causes an increase in deep body temperature, and
depletion of muscle glycogen. It is therefore recommended that birds are killed
immediately on arrival at the slaughterhouse, or within 1 hour.

75. The localised on-board vehicle micro-environment for chick transporters are

determined by the prevailing climatic conditions, the addition of heat and water
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vapour to the load space from all sources including the bio-load (chicks) and the
ventilation rate and distribution. These have received less attention that other
transporters and further research is required.

76.Air transport of chicks is becoming increasingly common, but these complex
journeys structures can increase time without access to food or water, and
mortalities are closely related to overall journey time.

77.Changes in temperature and water pressure in air transport increases the risk of
dehydration and thermal stress. Food and water can be provided for chicks
engaged in long distance transport by provision of hydration gels, but further
research is required to improve the welfare of chicks transported by air.

78.There is little published data on stocking density or space allowances for
transported poultry. Theoretically, the minimum space required by a bird can be
calculated from Area (m2) = 0.021 weight (kg) 2-67, and thus a bird weighing 2.0 kg
needs 0.0334m2, equivalent to a stocking density of 59.9 kg/m2, and a bird
weighing 2.5 kg needs 0.03889m2, equivalent to a stocking density of 64.4 kg/m2.

79. Stocking at high density is associated with physiological indicators of poor welfare,
and an increase in DOA. This is particularly important in hot weather when stocking
density must be reduced to prevent build-up of heat and humidity by increasing the
opportunity for air to circulate.

80.There s little clear evidence for acceptable crate heights as low crates increase
stress responses and panting, whereas higher crates, where birds are able to
stand, are associated with potentially damaging behaviours.

81.Thermal stress may be the major source of welfare compromise during the
transportation of newly hatched chicks. Evidence from scientific studies suggest
an optimal temperature-humidity range of 24.5-25.0°C and 63-60% RH for the
transport of chicks at commercial stocking density. If the temperature and humidity
inside a transporter can be maintained at these levels then chicks can be safely
transported for at least 12 hours.

82.For broiler, turkey and hen transport location in the transporter can have a
significant effect on welfare. Birds pant to reduce temperature by evaporation from

the respiratory tract. However, this is ineffective at high humidity and with poor air

74



flow and ventilation. Thus, birds in the centre of aload are at risk of hyperthermia
and dehydration, whereas birds on the outside of a load may become cold and wet.

83.In hot temperatures vehicle movement is an important source of air flow and
cooling. When vehicles are stationary an increase in ambient temperature can
occur, which increases the risk of hyperthermia and mortality. In cold temperatures
birds may become hypothermic, especially if they are poorly feathered, wet or dirty,
and are subject to the effects of wind chill.

84.The microclimate in the transporter is heterogeneous, with highest temperatures in
the upper front central region. Even on relatively cool days in the UK, localised
temperature in this area can be 25-261C and core temperatures of >30°C and
water vapour densities >20gm- have been reported in the UK. Thus even in low
environmental temperatures birds can be at risk of heat stress and poor welfare.

85.Recent studies under extreme low temperature conditions confirm that
heterogeneity in temperature on transporters can mean that birds can experience
both extreme hypothermia and hyperthermia on different locations in the same

transporter. Differences in temperatures across different locations varied by as
much as 30-4001C.

86. Holding birds on the transporter in lairage may exacerbate heat stress as the micro-
climate is often poorly controlled. This can lead to range of outcomes affecting bird
welfare and meat quality.

87.In passively ventilated vehicles ‘hot spots’ are present towards the front of the
vehicle and ‘cold spots’ to the rear and outer areas, especially if birds become wet.
With curtains or closed-sides the impact of poor air flow on bird welfare is
increased, therefore mechanically ventilated transporters are required to improve
air flow.

88.Recommendation 14: By measuring the total metabolic heat production of the birds
in the load, the specific heat capacity of air, and defining the acceptable rise in air
temperature for the maintenance of bird welfare, then the required air flow rate can
be calculated. It is strongly recommended that appropriate mechanical ventilation
and temperature monitoring systems be fitted on all vehicles for transporting

poultry.
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89. Average mortality of end-of-lay hens when transported to slaughter in UK is 0.27%,
with increased mortality risk with longer journeys and low external temperatures.
Other studies confirm that spent hens are at greater risk of hypothermia than
hyperthermia in UK, particularly those birds located on peripheral locations.

90. For turkeys, average DOA was 0.15% and the risk of mortality increased with
longer journeys. Highest mortality was seen in the summer and heat stress seems

a more important risk factor for mortality than cold stress in turkeys.

91. A range of biomarkers and other measures have been applied in poultry transport
studies. These include all the traditional stress biomarkers as well as novel
indicators such as the expression levels of circulating micro-RNAs (miRNA),
activity of the immune system e.g. CD8+ cells and antibody production.

92.The published data, at this time, do not support the proposal that an increased
metabolic rate in modern, rapidly growing lines of broilers will result in a more rapid
depletion of reserves of energy, substrates and water that will compromise the
welfare of the birds in the currently prescribed periods for transportation. There is
also little evidence relating the physiological and metabolic status of the post-hatch
chick to bird welfare.

93.Recommendation 15: In this context the measurement of circulating levels of
metabolites and appropriate hormones and other biomarkers would usefully inform
assessment of metabolic, physiological and stress status of newly hatched chicks.
This approach would best define the upper physiological limit for a period of

inanition post-hatch.

Transportof horses

94.Horses in transit are subjected to a number of specific hazards for good welfare
including: poor inspection and assessment of fithess to travel, lack of appropriate
penning, poor watering provision, long journey duration and poor driving and/or
transport conditions.

95. Horses in transit are often unbroken and unaccustomed to being handled or led.
They should be distinguished from horses that are broken as unhandled horses
will have little or no prior experience of transport and are likely to be considerably

more stressed.
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96. Transported horses are at risk of dehydration. Transporting healthy horses for
more than 24 hours without water in hot weather will cause severe dehydration.
Transport for more than 28 hours even with periodic access to water will likely be
harmful due to increasing fatigue.

97. Horses that are lame or injured were reported to be transported for slaughter
frequently in EU, and the incidence of disease and injury found at arrival increases
with long distance transport.

98. Studies in Canada and Australia where horses underwent long journeys report
health problems in 7% and 3% of horses respectively, and 0.24% mortality was
reported in the Australian study. Most health issues were seen in journeys of over
20 hours.

99.Ventilation in a horse transporter was inadequate when compared to
recommendations for stabled horses, at any speed and thus improved ventilation
IS required in transporters for horses.

100. Horses adopt a braced position when travelling and spend considerably less
time eating when in motion than when the transporter is moving. The data suggest
that horses can become fatigued on long journeys.

101. There is good evidence that horses prefer to travel facing backwards away from
the direction of travel and find it easier to maintain balance in this orientation.

102. Injury during transport is relatively common in horses, particularly those
travelling to slaughter, associated with driver behaviour, vehicle design and mixing
of animals of different weights and sexes leading to aggression. Improvements in
monitoring and training could reduce these welfare issues.

103. Studies of sport horses recommend that on long journeys horses have a rest
stop every 4 hours of at least 30 minutes duration during which they are provided
with water, and that they be allowed exercise after 18 hours. It is suggested also
that horses should be prepared for long distance transport by pre-journey
administration of electrolytes and antioxidants (vitamins E and C and selenium).
The efficacy of this strategy requires confirmation.

104. Recommendation 16: Horse welfare in transport could be improved by the
adoption of best practice in assessment of fithess to travel, loading and penning to

avoid mixing and aggression, journey time and driver responses.
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105. Horses appear able to tolerate air transport very well when travelling in suitably
designed accommodation. Loading, take-off and landing, and turbulence induced
some behavioural and physiological indicators of anxiety.

106. A number of physiological indicators have been used to assess horse stress
and welfare in transit. Thyroid hormones, salivary and plasma cortisol and ACTH
(and metabolites in faeces), heart rate and heart rate variability, and oxidative
stress measures suggest that horses do find transport stressful, particularly long
distance transport.

107. Assessment of the welfare of horses arriving in ltaly has been conducted using
a welfare assessment tool. This suggested that ramp angle and flooring affected
slips and falls, and that horse behaviour was related to the type of handling
procedure used.

108. Horse behaviour during transport has been shown to affect clinical and
respiratory outcomes. A higher amount of stress related behaviour was associated
with higher physiological stress and respiratory tract inflammation and bacterial

contamination.

Other review processes

109. In addition to the scientific literature examined during the review process, areas
of welfare concern identified by the Defra expert/stakeholder group (2008), EFSA
expert opinion (2011) and the DG-SANTE project ‘Good practices for animal
transport in the EU’' (2017) were examined to provide a comprehensive overview
of the potential knowledge gaps.

110. A priority areas identified in the previous review processes has been the
disparity in the social regulations relating to drivers hours and the journey times
presented for livestock in current regulations (e.g. EC 1/2005). Harmonisation of
the driving regulations with animal welfare in transport regulations is desirable but
there is no research to determine if the various proposed travel time combinations
that would facilitate harmonisation have any positive or negative impacts on animal

welfare.
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111. Whether time on board a ferry can be designated as rest and whether the rest
on-board ship is to be rest time, neutral time or part of journey time still requires
clarification. The thermal environments experienced during ferry transport is poorly
understood as there a very few publications in the field. Research is required to
better understand optimum ventilation strategies for vehicles on-board ferries.

112. There has been very little research conducted into the welfare of animals at
markets and how markets affect the welfare of animals undergoing complex
journeys.

113. The vast majority of work has focused on the slaughter population, and
therefore new research is required to address the welfare needs of very young
animals (e.g. temperature requirements of calves and piglets) and the older
animals, such as cull sows and spent hens.

114. Head space requirements, or clearance above the withers, for cattle, pigs and
poultry is not clear and further research is required to determine best practice.
115. Long journeys for young calves remains a welfare concern with a number of
unanswered questions that require research. These include whether the lower age
limit for transport is too young, whether the current 9-1-9-24 structure for journeys
adequately protects calves, and whether a maximum limit of 9 hours should be

introduced.

116. In addition how well calves can be supplied with food and water during transit
requires further research. For example: do calves drink on board with an unfamiliar
nipple system, should calves be provided with food/water during the mid-journey
break and how, and should feeding and watering practices be more strictly
prescribed for calves on long journeys?

117. The maximum stocking density for pigs is presented as a single figure (235 kg
m-2) on an area basis and primarily applies to pigs of around 100kg body weight.
Clearly if this basis was used for smaller e.g. weaner pigs then the number of pigs
per unit area would become problematic. Research in the area might better inform
future policy, advice and legislation as to the optimum stocking densities (space

allowances) for pigs over a wide range of body weights.
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118. Mechanical ventilation regimes and throughputs should be further investigated
to ensure that ventilation will be adequate to ensure thermal comfort in large pigs
on stationary vehicles under hot weather conditions.

119. Current recommendations state that pigs should not be fed less than 6 hours
before transport, based on limited published information concerning “motion
sickness” in pigs. However, conflicting research suggests that pig welfare is better
after only 1 hour of food withdrawal. Further research in this area would help
resolve this issue.

120. Pre- and post-journey factors, such as farm type, housing (indoor on slats or
outdoor for example), and abattoir standing time may have a bigger impact on
welfare in transit than journey time per se. Further research, in all slaughter
species, is required to understand these effects.

121. Poor driving style can impact on the welfare of all transported animals and this
has been highlighted for sheep, which often stand during transport. Validation of
proposed monitoring devices (based on vehicle accelerometers) for animal welfare
would be required if these are to be used.

122. Although space allowances of sheep can be calculated from allometric
equations, the impact of inadequate floor space and head space for ventilation and
thermal control on long journeys on heat stress requires further research.

123. The risk of dehydration, and whether and how water can be provided on board
vehicles for sheep has not been addressed in the published literature.

124. Research into the welfare of animals in markets is generally lacking, including
water provision, and research into motivation to drink at markets under a range of
environmental and transport conditions is required.

125. There is currently no definition of ‘long journeys’ for poultry in EC 1/2005 and
thus no specified thermal limits for transport. Further research is required to
establish thermal comfort zones for laying hens and end-of-lay birds.

126. The available research into the journey times for transport of newly hatched
chicks suggests that this may be compatible with good chick welfare based on

assessment of yolk sac resource utilisation but further research could confirm this.
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127. Design innovations to improve ventilation and thermal micro-environment
control in chicks have been developed and further research to understand if these
can improve chick welfare is required.

128. Methods to provide food to chicks and water to poultry in transit could improve
welfare and research to develop optimal methods would facilitate this.

129. Evidence suggests that horses do not cope well with long journeys, and good
quality research to establish upper acceptable limits for horse transport is required.

130. it has been suggested in the literature that there is great variation between
breeds in thermal requirements. The thermal comfort zones of horses, and the
impact of humidity, are not known and this gap should be addressed through
research.

131. More comprehensive research into the welfare of horses travelling in different

placing configurations is required to develop recommendations for their transport.
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A review of the evidence on welfare aspects of the
transport of live animals (AW0821)

Tender Reference: 24627

Introduction

The welfare of animals in transit continues to be a matter of public and political
concern. In view of the potential withdrawal of the UK from the European Union and
associated implications for the possible review and revision of legislation itis important
to ensure that current legislation and any future amendments thereto are based on
sound science. Indeed the UK Government is committed to “control the export of live
farm animals for slaughter” once the UK leaves the EU. The implementation of any
control on livestock export must comply with WTO rules on trade and therefore must
be based on robust evidence. Any future policy in these areas must be informed by

underpinning science.

During transportation animals will be exposed to a number of potential risk factors for
poor welfare including thermal loads, motion, vibration, acceleration, impact, fasting
and the withdrawal of food and water, behavioural restrictions, social disruption and
mixing with unfamiliar animals, noise and air contaminants. These can be exacerbated
by aspects of the journey structure such as journey duration, journey complexity (e.g.
loading and unloading, control posts), truck characteristics (e.g. ventilation, space
allowance and stocking density, standard of driving) and animal characteristics such
as response to handling (and the quality of handling at loading and unloading), fithess
to travel and response to social dynamics. Many studies have attempted to quantify
the potential impact on the animal of these journeys, by measuring the inputs to the
animal, such as length and complexity of the journey, temperature changes within
different areas of the vehicle, physical forces applied to the animals, stocking density

and air quality. Alongside these measures aspects of the animal response can also be
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determined including monitoring physiological changes (such as deep body
temperature, heart rate, salivary cortisol, immune parameters), and behavioural
responses (such as adjustments to balance, falls, vocalisations, and recovery time
after transport). These can be used to model the level of environmental disturbance to
the animal, and how far the animal has deviated from normal physiology, immune
function and behaviour, to determine what are safe and acceptable journeys for

different species to undertake.

Long journeys have been identified as being potentially more detrimental to the
general welfare status of the animals, because of the longer duration of exposure to
the stressors mentioned above. Therefore, it is clear that stressful journeys including
hostile transport environments or conditions may influence animal health and welfare
negatively. This has an impact upon productivity and profitability through changes in
animal body weight, hydration state and meat quality in slaughter animals. Poor and
erratic driving may impose forces in the animals which increase the risk of impacts
and injuries and through postural instability will predispose animals to fatigue

particularly on long journeys.

Some classes of animal, the very young, old or infirm, are particularly vulnerable to
the stressors associated with transport. Newly hatched chicks, or very young calves
and piglets, may be transported from the farm on which they were born to the place
where they will be reared. These animals are more sensitive to thermal stress,
challenges to their immune system and the physical impacts of transport and therefore
their responses may be different to that of older populations. In addition, spent hens
or cull cows, pigs or sheep may be suffering from an accumulation of chronic health
conditions or vulnerabilities and may be less able to cope with the rigors of transport.

These animals also require special consideration in transport regulation.

It is proposed by DEFRA (2018) that the “welfare of animals during transport is a broad
issue that has been the subject of a large amount of past research, covering journey
times, different journey types for various species, as well as the conditions during
transport”. It is therefore suggested that “there is a need for a systematic review of this
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evidence, to assess the quality of the research, collate it and provide evidence based
recommendations, including impact on current UK journeys, in order to inform policy

making in this area”.

Any such review should include examination of the scientific evidence relating to
characterisation of current journeys; including through markets and assembly centres;
and a review of the evidence on species-specific specifications on appropriate journey
times which takes account of age, stocking density, feed, watering, rest intervals,
ventilation requirements and space (including headroom) allowances. The review
process and an associated report will Identify gaps in the research on welfare during
transport and establish if there are any outstanding urgent research needs in this area.
In addition the review will provide clear evidence based recommendations for future

measures to achieve high welfare during transport.

Therefore the aim of this project is to critically review the scientific evidence
relating to the welfare of commercial livestock (cattle, pigs, poultry, sheep and
horses) during transportation including pre-journey preparation, handling and
loading and post-journey procedures. More specifically the objectives of the project
are to:
1. Assess the effects on welfare of long journeys i.e. intra-community trade and
export journeys
2. Consider the impacts or effects of transit through markets, assembly centers
and control posts
3. lIdentify knowledge gaps and high risk scenarios for poor animal welfare
4. Provide insight to possible improvements in practice and guides to best practice
Thus the factors to be considered in this review will include alterations to the
environmental inputs that will occur in the journey as part of transport, and output
measures of the response of animals to transport including behavioural and
physiological measures of stress, health, pathology, injury, production outcomes and

mortality.
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Methodology

The systematic review will focus upon the transportation of cattle, pigs, sheep, poultry
and horses. The review will cover all aspects of the transportation process including
the impacts of journey times, stocking densities, thermal conditions and ventilation
regimes and practices, weather and season, vehicle and container design and
operation, species, age and physiological status of the animals. A key output will be
the synthesis of proposals for future research requirements and/or policy strategies
based on both the identified gaps in knowledge and the interactions of transport
stressors with vulnerable species or classes of animal e.g. young animals (calves,
piglets and newly hatched chicks) and sensitive groups such as spent laying hens or

cull dairy cattle and sows.

In all cases the review will take into consideration, in addition to the actual transport
phase, the pre-journey preparation of the transported animals including feeding and
watering regimes, handling methods and loading as well as post-journey factors such
as post-journey standing and lairage times (for slaughter animals) and unloading and
holding practices. The review will also examine data and information pertaining to the
movement of animals through markets, assembly centres and control posts. Thus, the
review will address practices and operational variables in relation to the welfare of
livestock on journeys relevant to practices in the UK and during intra-community (EU)

trade and (long distance) export journeys.

Systematic Review framework

Review of the published scientific literature is regarded as an important method for the
assembly, presentation, evaluation of data and findings and for balancing evidence
and interpretations of findings in order to arrive at a valid consensus of opinion. In

response to problems of accessing scientific information to support decision making,
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many applied disciplines are utilising an evidence-based framework for knowledge
transfer involving systematic review and dissemination of evidence on effectiveness
of interventions at the practical and policy levels (e.g. Khan et al., 2003). The

framework is most fully developed in the health services sector.

It may be proposed that for the review process to facilitate the use of the presented
evidence to underpin policy or specific actions in a valid manner it should follow
specific guidelines and good practices (Cronin et al., 2007; Pautasso, 2013). An
example of a well-structured and focussed review relating to animal transportation has

been presented by Miranda de la Lama et al. (2014).

Systematic reviews differ from more traditional narrative reviews in several ways.
Narrative reviews tend to be mainly descriptive, do not involve a systematic search of
the literature, and thereby often focus on a subset of studies in an area chosen based
on availability or author selection. Thus, narrative reviews while informative, can often
include an element of selection bias. They can also be confusing at times, particularly

if similar studies have diverging results and conclusions.

Systematic reviews, as the name implies, typically involve a detailed and
comprehensive plan and search strategy derived a priori, with the goal of reducing
bias by identifying, appraising, and synthesizing all relevant studies on a particular
topic. Often, systematic reviews include a meta-analysis component which involves
using statistical techniques to synthesise the data from several studies into a single

guantitative estimate or summary effect size (Petticrew & Roberts, 2006; Uman, 2011).

Systematic reviews are an evidence synthesis approach that provides robust and
transparent answers to clearly formulated questions that can directly inform risk
assessments and policy development (Connor et al., 2012). Various publications have
provided guidance on the optimum approaches for designing and producing
systematic reviews (Piper, 2013). The purpose, design, structure and use of
systematic reviews have all been extensively described and discussed (Hemingway
and Brererton, 2009; Hanley and Cutts, 2013).
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Systematic review and meta-analysis are established methods for answering specific
guestions in health care, and can be implemented to minimise bias in risk assessment
(Alassa et al.,, 2014). It is proposed that systematic reviews are the preferred
information and knowledge source to inform policy and for decision making
(Haddaway and Pullin, 2014; EFSA, 2017). Systematic review can play a key role in
informing risk assessment (EFSA, 2013). It has been proposed that beyond the
systematic review it is possible to employ an overview of reviews in order to achieve
a more comprehensive synthesis of evidence but this approach may be susceptible to

a high risk of bias (Ballard and Montgomery, 2017).

Systematic reviews have been widely applied to issues relating to animal health and
welfare (e.g. Compton et al.,, 2017), animal sensors (Fogarty et al., 2018), animal
welfare monitoring (Losada-Espinosa et al.,, 2018), for computing and sensor
technologies for use in animal welfare (Yukan et al., 2016) and for assessing animal

welfare during transport (Llonch et al., 2015).

There are 14 types of review that can be conducted to scope the literature on animal
welfare and transport (Grant et al., 2009). However, to address the specified aims, the
consortium has selected an extensive systematic literature review, that in contrast to
traditional or narrative literature reviews and as described above, is designed to
provide a more rigorous and well-defined approach to reviewing the literature in a well
defined and specified area. Therefore the systematic literature review has examined
material published in the last ~50 years relating to animal transport and welfare

consistent with the aims specified above.

In addition to the examination, classification and evaluation of all the available
scientific literature in the pertinent areas the review process has been complemented
by a systematic search appraisal and evidence extraction and assimilation from the
scientific and “grey” literature, trade publications and recently published documents
relating to transport practises and animal welfare from European (e.g. EFSA and DG

SANTE) and UK agencies (e.g. Defra) as well as NGOs and trade publications.
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Quality assessment of material for inclusion and exclusion of the review has been
conducted based on parameters specified by the project aims and has been refined
during initial meetings with Defra. This extensive assessment has allowed the project
consortium to make recommendations based on what is currently known, gaps in the
scientific literature, limitations in current EU/UK legislation, uncertainty around

scientific findings and recommendations for future research.

Systematic and Narrative Review approaches

As discussed in detail elsewhere there are many advantages associated with the use
and application of Systematic Reviewing (SR). However in relation to the current report
on the Welfare of Livestock during Transport the systematic approach may exclude or
omit useful information. This stems from the fact that the selection/exclusion criteria
for SR may eliminate some publications and information sources from the final
analysis. Thus, a systematic review may ensure that the quality of the publications
included in the final analysis may be very high and this is key if a meta-analysis is to
be performed also but some important work may not qualify for final inclusion. Thus,
the synthesis of overviews as they appear in narrative reviews will be excluded as not
being a primary research peer-reviewed publication or commissioned work may
appear in project reports submitted to the original funder but this work may not have
subsequently appeared in refereed publications. Therefore, in the present report the
systematic review which has yielded useful statistics on the number, topic, origin and
guality of research papers has been supplemented with identification and inclusion of
other sources of information in relation to gaps in knowledge and possible future
requirements. Thus, the systematic review has identified important gaps in knowledge
where there are few or no publications of high standard that might better inform current
and future policy but attempts have been made to identify other sources of data or
findings that might inform these areas.

Systematic Review methodology
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The search criteria and strategy have been defined around the literature and material
published from 1st January 1968 to 31st March 2018. All experimental and
observational scientific studies of animal transport (including research papers,
conference proceedings and literature reviews) as well as non-scientific publications
(e.g. Agencies, Authorities and NGOSs) relating to welfare and conditions of animal
transport, animal handling before, during and after transport, animals in markets,

assembly centres, control posts have been included.

Searches will be performed using the same search terms in a minimum of four key
search engines (1) PubMed; (2) Science Direct; (3) Scopus; and (4) Web of
Knowledge.

The search terms used (including all titles, abstracts and keywords) have included::
TITLE: (transport* OR market* OR transit* OR lairage* OR control post* OR assembly*
OR handling* OR vehicle*) AND TOPIC: (animal welfare* OR physiology* OR
behaviour* OR indicator* OR quality* OR stress* OR operation OR design*) AND
TITLE: (animal* OR livestock* OR farm animal* OR cattle* OR bovine* OR calf* OR
cow* OR beef* OR dairy* OR heifer* OR sheep* OR lamb* OR poultry* OR chick* OR
turkey* OR broiler* OR layer* OR duck* OR bird* OR pullet* OR hen* OR pig* OR
hog* OR swine* OR sow* OR piglet* OR dog* OR canine* OR horse* OR equine* OR
equid* OR camelid* OR llama* OR alpaca* OR goat* OR kid* OR caprine*) NOT
TOPIC: (transporter) NOT TOPIC: (cell). Only documents written in English have been
included unless translations were readily accessible and any duplication has been
omitted. Timespan=1968-2018.

The systematic review is a methodological framework to identify evidence in a non-
biased and independent review of the literature. In order to achieve this, the process
undergoes a three phase approach to identify scientific publications pertinent to the
defined aim through eligibility criteria (Phase 1), assessment and quality (Phase 2)
and finally ranking the publications in relation to the quality and relevance (phase 3).

The defined aim of the systematic review was agreed with funders as:
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“To identify and evaluate “key” published research materials and outputs representing
the sound scientific basis (evidence) for improved practices, policy and legislation for
animal transport”. The systematic search and selection of evidence and material was
performed with all domain experts being blinded to the paper authors and journal
during phase 1 and 2. Phase 1 involves the development of the search times and
piloting multiple permutations of this while providing spot checks in order to establish
that key papers are not being missed. The final search terms were identified following
extensive piloting and 12 permutations. Once the search terms were finalised, the final
search was run. The papers exported from the search then entered the three phase
process. Phase 2 involved a more detailed assessment from each paper and were
often double assessed by two domain experts and checked for assessor reliability.
Data was extracted (Table 1) for all papers which entered the phase 2 assessment, and
the papers were grouped and identified into further refined criteria topics in order to
identify records with welfare criteria and by parameters (e.g. species, mode of
transport).

90



Phase Criteria Details
Phase 1 English language only no translation requirement
(Eligibility criteria) Time span 1968-2018

Published

Peer-reviewed

no author

Phase 2
(assessment and
quality)

communication
Species specified
Topic specific

Experimental papers
only

Conference proceedings
excluded

Open access availability
(including “green
access”

Allocation to welfare
criteria topics

Obsolete practises

Exclude papers with O
citations if published for
>5yrs

Exclude papers which
have no welfare
implications addressed
Sample size
replication

Species identified
Sub-categories of
papers identified

Type of transport
Continent to which the
work was conducted in

e.g. sheep, cattle, poultry, pigs, horses

Animal transport and related practises (e.g.
handling at transport, no general animal handling)
Reviews of the literature were identified and
excluded from Systematic review, but not removed
from the reference database, as they would be
informative to the narrative.

e Stocking Density / Space allowance (plus head
space / clearance)

¢ Journey Duration (travel time through markets)

¢ Loading (handling)

¢ Unloading (including. control posts and markets)

* Fitness to Travel

* Ventilation

e Thermal environments

¢ Feeding

e Watering

e Accelerations and impacts, standard of driving

e Social/group dynamics (mixing)

Papers which reported on obsolete practices,

procedures or operations were removed. This

included practices and operations that are

prohibited, constrained or limited by current

legislation. Exceptions were those papers in which

comparative studies of practices and operations

provided insight in to the appropriateness of

current legislation or guidelines.

Data extraction

Data extraction

Data extraction e.g. cattle

Data extraction e.g. cattle > calves or dairy or beef
etc.

Data extraction e.g. road, sea, air

Data extraction
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Phase 3

Experimental outcome
measures specified

Journey times identified
Journey distances
identified

Thermal environment
identified

Stocking density/space
allowance

Scorel

(lowest quality ranking)

Score 2
(Medium quality ranking)

Score 3

Data extraction:
Behavioural
Physiological

Meat quality
Disease/pathology
Mortality (inc. DOAS)
Stress/welfare

Data extraction

Data extraction

Data extraction
Data extraction

According to data extracted the publication was
identified as either one or a combination of the
following:
¢ Noreplication
e No welfare outcomes
e Small sample size
Mode of transport details insufficient
<1 citation yearly average from publication
date
According to data extracted the publication was
identified as either one or a combination of the
following:
e Sufficient replication and sample size
e Welfare outcomes identified
e Mode of transport detail sufficient
[ ]
According to data extracted the publication was
identified as either one or a combination of the
following:
e Provided guidance and conclusions
relating to Welfare policy
e Provided basic information that might be
interpreted as being policy relevant
e Providing fundamental new knowledge that
informs transport practices, legislation or
policy
e Identified new or little understood issues of
welfare concern in animal transport
e Provided information or data supporting
current practices and legislation
e Provided new fundamental data and
information that increase understanding of
transport welfare issues
e Would meet all the criteria employed in
Framework of Excellence assessments for
a 3 or 4 star publication

Table 15 Summary of the Systematic Review process and selection criteria

92



A review of the evidence on welfare aspects of
the transport of live animals (AW0821)

Introduction

The EU first developed and adopted overarching rules governing animal welfare
during transport in 1977 (EC, 1977). It was stated that all such rules should aim to
eliminate technical barriers to trade in live animals and to allow market organisations
to operate smoothly, while ensuring a satisfactory level of protection for the animals

concerned.

The EU legislation relating to animal transportation was last updated by Council
Regulation (EC) No 1/2005 (EC, 2005) on the protection of animals during transport
and related operations and amending Directives 64/432/EEC and Regulation (EC) No
1255/97 which was adopted on 22"d December 2004. The “Transport Regulation” was
implemented throughout the European Union in January 2007. Parallel domestic
legislation was introduced within England, Wales, Scotland and Northern Ireland to
implement the Regulation. Subsequently the content of the Regulation has been the
subject of a further Scientific Opinion (EFSA, 2011) and according to that EFSA
opinion “parts of the Regulation are not fully in line with the current scientific
knowledge”. The impact and efficacy of the Regulation have been considered also in
a study commissioned by SANCO (SANCO, 2012). This latter study proposed that the
Regulation resulted in positive improvements in animal welfare in transit and made 3

key recommendations:

1. Harmonise the implementation, enforcement and the penalties within EU
Member States and improve the communication between Member States.

2. Do not change the existing Regulation because it will slow down the present
developments. Only if the present Regulation leads to poor or unacceptable
animal welfare should exceptions be made (i.e. travelling times as recommended
by EFSA (2011 — see above).

3. Support the development of good guides to practices especially if these are

developed by chain participants.
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As mentioned above, the Regulation has had beneficial impact on the welfare of
animals during transport. However, it appears that there is room for improvement of
the situation. Those improvements could be achieved by different actions and it should
be emphasised that for the vast majority of animals faling under the scope of the
Regulation, the Commission does not see that an amendment would be the most
appropriate approach to address the identified problems. A stable legal situation will
allow Member States and stakeholders to focus on enforcement within a stable legal
framework. As regards the gap between the requirements of the legislation and
available scientific evidence, the Commission sees that, for the time being, this is best

addressed by the adoption of guides to good practices.

The current report is based upon a systematic review of scientific literature pertaining
to the welfare of animals during transportation. The precise methodology is described
in detail elsewhere in the review document. The outputs from the current systematic
review and the associated recommendations may inform future application,
modification and enforcement of animal welfare legislation (post-Brexit) and relevant
guidance. Therefore it is proposed that the review process should be structured in
accordance with of the Annex | (Technical Rules) to Regulation (EC) No 1/2005
legislation and the associated EFSA Scientific Opinions in relation to identified risks to
animal welfare in transit for each species.

Species covered in the review:
(1) Calves, cattle
(2) Pigs
(3) Sheep
(4) Poultry
(5) Horses
(6) Others (Goats)
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Identified welfare risks during transportation are:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)

Fitness for Transport

Means of Transport

Loading and Unloading / Handling
Space Allowances

Transport Practices

Feeding and Watering

Thermal conditions and Ventilation
Journey times and rest periods
Long journeys

Sea and air transport

Other specific issues
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Systematic review summaries

The systematic review returned 4350 publications according to the search terms

specified, over the last 50 years.

Phase 1 filtering (refer to methods for criteria) reduced this total number to 699

publications.

Phase 2 and 3 filtering (refer to methods for criteria) reduced this total number to 328
publications, including a total of 33 publications were reviews or non-experimental

studies.

Following the systematic review methodology a total of 328 published papers were
identified over the last 50 years which met the criteria in terms of relevance, quality
and impact. Of those 328 papers the following were grouped by species: pigs 89,
poultry 81, cattle 50, sheep 38, horses (equine) 35, mixed/multiple species 16, goats
15, dog 1, other 3 and 2 being non-species specific and related to transport design
and engineering studies. The spread of publications by year and subdivided by
species is shown in Figure 1 and Figure 2. The publication period selected was
from1968 to March 2018. Clearly the key period for new or novel work addressing the
key components of current animal transportation legislation, guidelines and practices
is from 2005 until the present. This assertion is based on the fact that EFSA undertook
extensive reviews in 2002-2004 upon which the legislation EC 1/2005 was developed.
Many important and more recent publications were then identified and presented in
the EFSA review in 2011. No publication prior to 1981 passed all criteria for the three
phase assessment process for the review, and no publication prior to 1977 made it
through phase 2. Figure 2 demonstrates the large variation of publications across
species. The largest number of publications overall were seen in pigs (89), followed
by poultry (81). The publication of the three European Food Safety Authority reviews

(2002, 2003, and 2004), are followed by an increase in publications, in number as well
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as quality and relevance to the nine criteria of interest (e.g. means of transport).
However, when the publications are identified by species (Figure 2), itis clear that the
increases in publication rate are primarily focussed on pigs, poultry and cattle. There
is a lesser upward trend in publication rate in horses, goats (included in “other”) and
sheep, although the absolute nhumbers are lower. This would suggest that the reviews
and their identified gaps in knowledge may have stimulated some further research in
the post EC 1/2005 era. Figure 3 provides detail by sub-grouping of the species
classification by age and production type. The important fact to note is that no papers
published met the standards for inclusion in the systematic review for the following

sub-groups: breeding bulls, boars, rams, foals and donkeys/mules.

Table 16 Total number of publications in the final phase of the systematic review, grouped by species
and internal sub-groups. Knowledge gaps in animal welfare research into different modes of transport
for each species sub-group are identified by greyed cells.

Total number of

Species Sub-group publications
Cattle beef cattle/steers 38
Calves 10
breeding bulls 0
dairy cattle/heifers 5
Poultry Broiler 54
Chicks 13
Duck 3
Duckling 1
layer hen 3
layer pullets 1
Turkey 5
turkey poults 1
Pigs Piglet 5
slaughter pigs 72
Sow 3
Weaner 9
Boars 0
Sheep Lamb 15
adult sheep 22
Rams 0
Equine slaughter horse 3
racing/companion horse 32
donkeys/mules 0
Foals 0
Other Dogs 1
Goat 15
other (e.g. reindeer, alpaca) 14
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Figure 4 Quantity of papers published that were identified and screened in the systematic review, grouped by species.
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Figure 5 Histograms of papers published identified and screened for inclusion in the systematic review, grouped by species and further sub-grouped by age and production role.
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The majority of publications relating to animal transport and welfare are focussed on
road transport (Table3, Figure4), with a total of 310 publications on this mode of transport
over the selected review period. The least studied mode of transport was air transport
(total = 6), however sea (i.e. ferries) was only marginally higher. Interestingly, only
cattle and poultry have publications in non-specified modes of transport, however,
these papers relate to either reviews or design of ramps, crates etc. When comparing
the number of publications by year and mode of transport (Figure 4), EFSA reviews of
the early 2000s do not appear to have impacted on the number of publications into
different modes of transport, with the majority still focussed on road transport, although
there is a marginal trend for an increase in publications for sea travel after 2005. Table
4 demonstrates the extreme knowledge gaps in both air and sea transport of animals,

with the majority of species receiving little or no attention.

The average score of publications attributed in the systematic review process was
highest in road transport (1.6+£0.1), followed by sea (1.5+0.1), and lastly air transport
(1.31£0.2).

Table 17 Summarising the number of publications from the systematic review in relation to mode of transport and
subdivided by species group. Knowledge gaps in animal welfareresearch into different modes of transport for each
species sub-group are identified by greyed cells.

Type of transport cattle dogs goat horses mixed other pigs poultry sheep
air 5 1
road 46 1 15 30 13 3 89 78 35
sea 2 3 3
Non-specified (e.g. handling) 2 2
Grand Total 50 1 15 35 16 3 89 81 38
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Table 18 Summarising the number of publications from the systematic review in relation to mode of transport and
subdivided by species subgroups. Knowledge gaps (zero publications)in animal w elfareresearch into different
modes of transport for each species sub-group are identified by greyed cells and criteria with limited research (<5
publications) are identified by blue cells.

Species Sub-group air road sea
Cattle  beef cattle/steers 34 2
Calves 10

breeding bulls
dairy cattle/heifers 5
Poultry  Broiler 4
Chicks 1 1
Duck 3
duckling 1
layer hen 2
layer pullets 1
5
1
5
2
&
9

= O

Turkey
turkey poults

Pigs Piglet
slaughter pigs 7
Sow
weaner
Boars

Sheep Lamb 14 1
adult sheep 20 2
Rams

Equine  slaughter horse 3
racing/companion horse 5 27
donkeys/mules
Foals

Other Dogs 1
Goat 15
other (e.g. reindeer, alpaca) 11 3
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Figure 6 Histogram of publications by year since 1981, and grouped via mode of transport inv estigated (air, sea and
road).

The regional origins of publications pertaining to the welfare of livestock during
transportation are presented in Figures 5 & 6. Europe is the major contributor of
publications relating to animal welfare outcomes and animal transport. However,
following the publication of the three EFSA reviews in the mid-2000s, the Americas,
Asia and Africa increased their contribution. The highest contributor for cattle was
Europe (19), closely followed by North America (17), with Africa contributing the least
(1). For Poultry, again Europe was the largest contributor (35), double that the second
highest contributor (North America, 16). Australia contributed the least to poultry (1)
and pigs (2). The main contributor for pigs was North America (37), closely followed
by Europe (35). For both equine and sheep, Europe was the main contributor (14, 27
respectively). Africa contributed no publications to equine research and Africa (1), Asia

(1) and North America(1) jointly contributed the least to sheep. In stark comparison to
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other species, Australia and the Americas did not contribute to research into goat

transport and Europe only contributed one publication.

Similarly the average total number of citations per publication is highest in Europe
(22.3+2.1) and lowest in South America (9.4+1.9). Africa, Asia, Australia and North
America were all relatively similar, ranging from (12.0-15.5). The average score of
publications by continent was highest in Europe (1.7+0.1) and lowest in Asia (1.4+0.1),

with remaining continents ranging from 1.5-1.6.
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Figure 7 Histogram of publications by year since 1981, and grouped via continentin relation to where the experimental
study was conducted, not the author affiliation.
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When grouped generally by species (e.g. cattle, sheep) the knowledge gaps (zero
publications) appear limited to welfare research at markets and long journeys
compliant with current EU legislation (Table 5). However, when considering the areas
of limited welfare research, the knowledge gaps widen, with reduced information
provided on lairages, markets, fithess to travel, feeding and watering and long journeys

compliant with current EU legislation (Table 5).

Table 6 shows the knowledge gaps and limited research areas even more noticeably
when the species are broken down into their internal sub-groups. The only species
sub-groups which appear to have extensive welfare research across all welfare criteria
are beef cattle/steers, broilers and slaughter pigs. While breeding bulls, dairy cattle,
ducks, ducklings, layer hens, layer pullets, turkeys, turkey poults, piglets, sows,
weaners, boars, rams, donkeys/mules, foals and dogs all show only limited research

in all welfare criteria.
Figure 7 depicts the spread of welfare variables used to measure welfare in these

publications. “Stress outcomes” are most commonly used across all species, followed

closely by either behavioural or physiological outcomes.
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Table 19 Counts of papers from the systematic review grouped by welfare criteriaand by species. Knowledge gaps (zero publications)in animal w elfare research into different modes of
transport for each species sub-group are identified by greyed cells and criteriawith [imited research (<5 publications) are identified by blue cells.
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Figure 9 Histogram of publications by welfare variable outcome grouped by species.
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Table 20 Counts of papers from the systematic review grouped by welfare criteriaand by species and their sub-groups. Knowledge gaps (zero publications)in animal welfare research
into different modes of transport for each species sub-group are identified by greyed cells and criteria with limited research (<5 publications) are identified by blue cells.
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Cattle beef cattle/steers 5 1 1 8 6 5 24 10 10 22 15 7
calves 1 1 2 7 4 1 7 3 2
breeding bulls
dairy cattle/heifers 1 1 1 3 3 2 1 1
Poultry broiler 17 8 18 10 10 30 7 32 31 7 6
chicks 2 2 1 5 2 3 6 7 6
duck 2 1 1 3 1 1
duckling 1 1 1 1
layer hen 1 1 1 1 1 1 1
layer pullets 1 1 1
turkey 1 1 2 4 2 3 1 2 2
turkey poults 1 1
Pigs piglet 1 1 1 2 1 1 4 5 3
slaughter pigs 1 6 22 21 22 18 6 27 38 20 8
sow 1 2 2 2 2 2 3
w eaner 1 2 2 1 4 4 1 4 4 2
boars
Sheep lamb 4 3 2 5 7 1 4 13 4 1
adult sheep 1 2 1 7 8 7 17 2 9 17 4 1
rams
Equine slaughter horse 1 1 1 1 1 3 3 3
racing/companion horse 1 7 11 12 8 20 3 8 23 10 1
donkeys/mules
Foals
Other Dogs 1 1 1 1 1 1
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The most cited paper (total of 129 citations) from those systematically reviewed was
Mitchell & Kettlewell, 1998 “Physiological stress and welfare of broiler chickens in
transit: Solutions not problems!”, however this was a literature review. Once reviews
were excluded, the most cited publication was Warris et al (2003) “Effects on cattle of

transport by road for up to 15 hours”.

e “Lairage” has an average total citations per publication of 20.2+0.4 and the

average number of citations per year of 1.6+0.1

e “Market” has an average total citations per publication of 17.0£2.2 and the

average number of citations per year of 2.0+0.3

e “Fitness to travel” has an average total citations per publication of 17.8+0.5

and the average number of citations per year of 1.9+0.1

e “Means of transport” has an average total citations per publication of 9.6+0.2

and the average number of citations per year of 1.4+0.1

e “Loading, unloading (handling)” has an average total citations per publication

of 12.9+0.3 and the average number of citations per year of 1.5+0.1

e “Space allowance” has an average total citations per publication of 12.9+0.3

and the average number of citations per year of 1.5+0.1

e “Transport practises” has an average total citations per publication of 16.2+0.3

and the average number of citations per year of 1.4+0.1

¢ “Feeding and watering” has an average total citations per publication of
22.5+0.6 and the average number of citations per year of 1.9+0.1
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e “Thermal conditions” has an average total citations per publication of 14.1+0.2

and the average number of citations per year of 1.3+0.1

e “Journey times and rest periods” criteria has an average total citations per
publication of 18.1+0.2 and the average number of citations per year of
1.6£0.1

e “Long journeys (>8hrs)” has an average total citations per publication of

17.5+£0.3 and the average number of citations per year of 1.6+0.1

e “Long journeys (>8hrs), EU compliant” has an average total citations per
publication of 13.8+0.6 and the average number of citations per year of
1.3+0.1

By species, the average total number of citations was highest for cattle (20.9+£3.4) and
the lowest for other (9.3%4.7). Interestingly, despite the low numbers of publications in
air (13.0£2.5) and sea (9.2+3.5) transport, the average total number of citations per
publication are reasonably close between the different modes of transport, including
road transport (17.7+1.3). Figure 8 and Table 7 shows the scores of publications (as

defined in Table 1) over the time-span of the systematic review.

Table 21 Publication scores (mean, SE, minimum and maximum) categorised by species.

Species Mean SEMean Minimum Maximum
cattle 1.6 0.07 1 3
horses 1.6 0.09 1 3
mixed 1.7 0.14 1 3
other 1.3 0.33 1 2
pigs 1.6 0.05 1 2
poultry 15 0.05 1 3
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Figure 10 Scores of publications ov er the time-span of the systematic review
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CATTLE

The recently published Guides to Good Practices for Animal Transport in the EU:
(Consortium of the Animal Transport Guides Project (2017). ‘Good practices for animal
transport in the EU: cattle (SANCO/2015/G3/SI2.701422) -

http://animaltransportquides.eu/) have identified the main areas of welfare concern for

the transport of cattle and calves. These have been addressed through identification
and integration of recommendations for good and best practice from scientific

knowledge, scientific literature, experiences and information from stakeholders.

Transport of animals involves several potential stressors that can affect welfare
negatively. The new and unfamiliar environment, movement restrictions due to
confinement, vibrations, sudden and unusual noises, animal fithess, mixing with other
animals, temperature and humidity variations together with inadequate ventilation and
often feed and water restrictions all have an impact on the animals’ state. The effects
of all these factors on livestock are influenced by the experience and condition of the

animals, the nature of the journey, and the duration of transport.

Inadequate consideration of altering space allowance / head room in response to a
range of factors may also pose risks. Weather and thermal conditions should be
considered and space should be adjusted to minimise the risk of thermal stress. In
addition transportation of horned and pregnant animals also requires additional space
above the minimum standards required by transport legislation (EC 1/2005).

Transportation of young calves (particularly on long journeys) imposes specific
challenges, in particular feeding and watering in compliance with the legislation is often
very difficult to achieve as calves will not use the equipment provided. Calves can only
be successfully fed and watered (or provided with milk/substitute/electrolytes) after
unloading and this should take place at a control post, market or assembly centre. This
problem will impact upon maximum journey times permitted (19 hours) under the EC
Regulation as young calves have to be provided with feed/water after as little as 8-9

hours.
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Another important practical consideration and a significant risk to welfare is the
scheduling of milking of lactating cattle when transported. It is essential to ensure that
facilities and personnel are available at the relevant times and locations during a
properly planned journey (e.g. immediately upon arrival at the final destination or

intermediate port) to avoid delays in milking.

Significant stress may be associated with loading or handling prior to loading, also
considering that animals may have undergone periods of water or feed deprivation
prior to loading and transport. Journey times are frequently extended due to traffic
congestion and this may compound welfare impacts during times of extreme
temperatures. International and intra-community trade involving prolonged journeys,
especially those requiring movement over water, may result in specific additional
welfare challenges in conditions of transport (e.g. if by boat or, less commonly, air)
and disease risk. Familiarity of cattle within a group, sympathetic handling at loading
and unloading, shorter journey times, consideration of space allowance and careful
driving appear to reduce the risk of poor welfare and injury during transportation.
Transporting horned animals increases the risk of injury to other stock being

transported.

The transportation of cattle will now be considered under the headings identified above
and derived from the structure of EC 1/2005 and associated annexes. Schwartzkopf-
Genswein et al (2012) have reviewed road transport of cattle, swine and poultry in
North America and its impact on animal welfare, carcass and meat quality: The main
effects of loading density, trailer microclimate, transport duration, animal size and
condition, management factors including bedding, ventilation, handling, facilities, and
vehicle design were summarized by species. The main risk factors listed above all
have impacts on welfare (stress, health, injury, fatigue, dehydration, core body
temperature, mortality and morbidity) and carcass and meat quality (shrink, bruising,
pH, colour defects and water losses) to varying degrees. It was concluded that road
transport of livestock is a multi-factorial problem where a combination of stressors

rather than a single factor is responsible for the animal's well-being and meat quality
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post transport. Animals least fit for transport suffer the greatest losses in terms of
welfare and meat quality while market ready animals (in particular cattle and pigs) in
good condition appear to have fewer issues. More research is needed to identify the
factors or combination of factors with the greatest negative impacts on welfare and
meat quality relative to the species, and their size, age and condition under extreme
environmental conditions. Future research needs to focus on controlled scientific
assessments, under North American conditions, of varying loading densities, trailer
design, microclimate, and handling quality during the transport process. Achieving
optimal animal well-being, carcass and meat quality will entirely depend on the quality

of the animal transport process.

Fitness for Transport

The knowledge and experience of animal transport drivers relating to fithess to travel
in dairy cows has been examined by Herskin et al. (2017). Using a questionnaire-
survey 66 drivers were asked to provide information concerning their knowledge of the
assessment of fitness to travel. 94% of respondents stated that they knew the rules
regarding fitness for transport. More than half of the respondents said that physical
conditions (light, space) before loading animals allowed proper assessment of fitness
for transport, and 85% answered that time constraints were not a challenge for this.
Thirty-five percent reported to be in doubt regarding fitness for transport of specific
cows at least frequently, and given two specific questions on legislation concerning
fitness for transport, only 52% of the respondents answered both correctly. As drivers
are held partly responsible for fithess for transport of animals sent to slaughter, and
descriptions of fit / unfit are rather vague, livestock drivers may require additional
education, training, assessment tools or feedback in order to optimize the welfare of

animals to be transported.

Animals least fit for transport suffer the greatest losses in terms of welfare and meat
quality compared to market-ready animals in good condition. A new assessment
systemfor fitnessto travelin cattle should be developed and applied. There is evidence
also that livestock drivers may require additional education, training, assessment tools
or feedback in order to optimize the welfare of animals to be transported.
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Handling, Loading and Unloading

Fukasawa et al. (2012) have examined the effects of calf training, by loading at
weaning, on behaviour at later loading. Trained calves were loaded significantly faster
than control calves. Trained calves baulked less during loading than control calves.
Heart rates of handlers after loading were significantly lower in the trained group than
in the control group; however, salivary amylase activity and cortisol concentration was
not different between groups. Physical effort and stress on handlers was similar in
both groups. Heart rate, plasma cortisol, NEFA and CPK of calves were significantly
increased only in the control group after loading. It was stated that calf training

improves loading efficiency and reduces stress on calves.

Hagenmaier et al. (2017) have analysed the effects of handling intensity at the time of
transport to slaughter on the physiological responses and carcass characteristics of
feedlot cattle fed ractopamine hydrochloride as a growth and meat quality promotor. It
was suggested that low-stress handling at the time of transport for slaughter is
essential. The value of the study is limited as the animals were treated with

ractopamine.

Cattle should be familiarised with handling and loading procedures prior to journeys
particularly long journeys. Pre-conditioning was beneficial for calves pre-transportin
that they were better able to tolerate the stressors of transport and handling. In
addition, the combined effect of conditioning and short-haul transport was least
stressful.

Journey Times
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Warriss et al. (1995) studied the effects of journey time on steers (340 kg body weight)
by examining a range of physiological and physical responses. It was concluded that
journeys of up to 15 hours had no detrimental effects upon the cattle and did not induce
untoward fatigue. Later Knowles et al. (1999) compared the physiological and
behavioural effects on cattle (steers of 572 kg mean body weight) of transporting them
for periods of 14, 21, 26 and 31 hours. The animals were given a “rest” to eat and drink
after 14 hours. It was proposed that the findings indicated that journeys of 31 hours
duration were not excessively physically demanding. It was observed, however, that
many of the animals chose to lie down after approximately

24 hours. Many animals did not choose to drink during the rest stop. Physiological
measurements made after the journeys indicated that 24 hours in lairage, with hay
and water freely available, allowed the animals to recover substantially, although not

completely, irrespective of the journey time.

Malena et al. (2006) studied the effects of both travel distance and the season of the
year on the mortality rate in fattened cattle during transport to slaughter in the Czech
Republic over a 7 year period. The mean mortality rate was 0.007% =+ 0.003%.
However, it varied significantly with the travel distance to a slaughterhouse, ranging
from 0.004% at a travel distance up to 50 km to 0.024% + 0.027% at a travel distance
over 300 km. The highest mortalities were observed in summerand winter as opposed
to spring and autumn. Thermal stress under more severe weather conditions was
thought to be the cause of this distribution. The increasing travel distance and the
transport of cattle in summer or winter months resulted in an increase in transport-

induced mortality rates.

Vecerek et al. (2006a and b) have analysed mortality in transit data for dairy cows
transported to slaughter in the Czech Republic over a 7 year period. The effects of
travel distance and season were determined. The overall mortality on transit rate was
0.038%. The losses were influenced by distance travelled, from 0.013% for trips not
exceeding 50 km, to 0.183% for trips longer than 300 km. The data revealed an

undesirable long-range trend of rising dairy cow mortality in all travel distances.
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Vecerek et al. (2006c) have characterised the effects of calf diseases on the mortality
rate in transit to slaughter over a 7 year period in the Czech Republic. The study also
addressed the impact of journey duration. Records from the survey included the
numbers of calves that died in transport and the numbers of diseased calves
transported for emergency slaughter and the associated mortality in transit. The calf
mortality rate in connection with transport overall was 0.026% and for emergency
slaughter was 3.266%. The effect of the journey distance on calf mortality indicated
that during transport up to 50 km the rate was 0.019% for standard slaughter and
3.029% for an emergency slaughter. For journeys of 200 km or greater the in transit
mortality was 0.110% for standard slaughter and 5.177% for an emergency slaughter.
Calf health status was reported to have a major impact on transport mortality and an

important interaction with journey duration.

Schwartzkopf-Genswein et al. (2007) have addressed the topic of pre-transport
management and conditioning upon the responses of beef calves to commercial
transport. The interaction between pre-journey handling and journey time was
examined. Short (4 hours) and long journeys (15 hours) were studied. It was
concluded that pre-conditioning was beneficial for calves pre-transport in that they
were better able to tolerate the stressors of transport and handling. In addition, the
combined effect of conditioning and short-haul transport was least stressful.

Conditioning had some positive effects on the performance and well-being of
transported calves and should be considered when preparing calves for sale and

transport.

Warren et al. (2010) have undertaken an audit of transport conditions and arrival status
of slaughter cattle shipped by road in Canada to a single processor. The collected data
included length of time in transit; temperature variation; season; weather transport
conditions; cattle weight; sex and whether sexes were separated on mixed loads;
number of lots and whether lots were separated; cattle unloading speed; cattle
handling score; driver training and experience hauling cattle; ventilation; and condition
of cattle at arrival. The study examined over 50,000 animals on 1300+ journeys All but

0.2% of trucks arrived within the 52 hours allowable transport time before unloading
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required for rest, feed, and water. Most trucks (85.7%) were from within 8 hours of the
plant. Trucks surveyed were at or above the recommended space allowance 49% of
the time. There were few non-ambulatory or dead animals encountered in this sample.
It was concluded that there were very few visible animal welfare concerns associated

with the transportation of slaughter cattle in the population sampled.

Nielsen et al (2011) have reviewed the “Road transport of farm animals: effects of
journey duration on animal welfare. The review attempted to distinguish between
aspects, which will impair welfare on journeys of any duration, such as those
associated with loading, and those aspects that may be exacerbated by journey time.
Four aspects of animal transport have been identified, which have increasing impact
on welfare as transport duration increases. These relate to (i) the physiological and
clinical state of the animal before transport; and — during transport — to (ii) feeding and
watering; (i) rest and (iv) thermal environment. It is thus not journey duration per se
but these associated negative aspects that are the cause of compromised welfare. It
was suggested that with a few exceptions, transport of long duration is possible in
terms of animal welfare provided that these four issues can be dealt with for the

species and the age group of the animals that are transported.

Chulayo et al. (2016) determined the effects of distance travelled and lairage duration
on the some biomarkers of stress in transported beef cattle in South Africa. Animals
transported for distances between 200 and 400 km had appeared to exhibit less
physiological stress than those transported between 400 and 800 km and for less than

200 km. Longer lairage durations resulted in increased levels of stress bio-markers.

Simova et al. (2017) proposed that the number of animals that die during transport to
a slaughterhouse or shortly after being delivered to a slaughterhouse may serve as an
indicator of animal welfare during transport. In this context a study by these authors
examined the effects of journey length on mortality rate in cattle resulting from
transport to slaughter in the Czech Republic in the period from 2009 to 2014. Journey
lengths were categorised as up to 50km, 51-100 km, 101-200 km and over 200km.

Higher mortality rates occurred with shorter travel distances (<50km and 51-100km)
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when compared to longer travel distances (101-200 km and>200km), with a
significant difference (p<0.01) between short and long travel distances being found in
feeders and dairy cows. The season of the year also had a significant impact on the
mortality rate among transported cattle. The highest mortality rate in all categories was
observed in spring months. The lowest mortality rate was found in autumn months for

fat cattle and dairy cows and in winter months for feeder cattle and calves.

There is little evidence that journey duration, per se, has a detrimental effect on cattle
welfare with no differences in the behaviour or physiology of animals being found
between transport of 14 and 31 hours. However, this interacts with journey length
(higher mortality seen with long journeys) and season (higher in spring and summer
than autumn and winter).

Long Journeys

Alam et al. (2010) studied the effects of long distance transport on blood parameters
in cattle and water-buffalo transported from India to a livestock market in Bangladesh.
The measured variables were selected to reflect frequency of dehydration, metabolic
depletion and muscle injury or activation in the animals to assess impacts on animal
welfare in transit. It was evident that the long distance export trade was associated
with dehydration, lipolysis and muscle injury or activation. It was recommended that
both cattle and water buffalo be given adequate feed and water whenever they are off-

loaded from vehicles during the course of journeys.

The effects of long journeys comprised of both road and sea transportation phases
and rest stops in specified control posts upon physiological responses of weanling
heifers and weanling bulls have been described by Earley et al. (2012). The measured
response variables included interferon-c production, cortisol, protein, urea, white blood
cell numbers and differentials, and acute phase proteins (haptoglobin and fibrinogen)
and were used to evaluate the welfare status of animals, before, during and after the
respective transport journeys. Age-matched control animals were blood sampled for
the same measurements at times corresponding to the times for transported animals.

Heifers transported to Spain lost 7.6% of their initial live weight during the sea crossing
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to France. However, by the time of their arrival in Spain they had regained 3.3% of
their initial live weight and had fully recovered to their pre-transport live weight values
within 6 days of arriving in Spain. Weanling bulls lost 7.0% of their live weight during
the sea crossing from Ireland to France. The live weight loss in control animals ranged
from 1% to 2% during the same period. While transient changes in physiological,
haematological and immunological variables were found in the transported and control
animals relative to baseline levels, the values were within the normal physiological
range for the age and weight of animals involved. Physiological measurements made
after the road and sea journeys indicated that the 24 hours rest in the lairage, with hay

and water freely available, allowed the animals to recover substantially.

Gonzalez et al. (2012) have examined the effects of long haul (>400 km) on aspects
of animal welfare in cattle in North America. The study quantified the relationships
between transport conditions and the incidence of dead, non-ambulatory, and lame
cattle. It was concluded that cull cattle, calves and feeders appeared to be more
affected by transport based on the likelihood of becoming non-ambulatory and dying
within a journey. It was proposed that the mostimportant welfare concerns during long
distance transport are total journey duration, inappropriate space allowances, thermal

stress, and the experience of the truck drivers.

Marques et al. (2012) compared the effects of 24 hours of transport with 24 hours of
food and water deprivation. That study concluded that the 2 treatments elicited similar
responses in terms of acute-phase protein reactions and reduced feedlot receiving
performance of feeder cattle. It was proposed that feed and water deprivation are the

major contributors to the overall effects of long distance transport on feeder cattle.

In support of current practices and legislation there is evidence that the 24 hours rest in
the lairage, with hay and water freely available, allowed the cattle to recover
substantially following long journeys.

Calves
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Bernardini et al. (2012) have examined the effects of long-distance road transport (19
hours, from Poland to ltaly) during 2 seasons (summer vs. winter) on clinical and
haematological variables in calves (80 kg / 37 days of age). The effects of thermal
loads were examined by correlation with a temperature humidity index (THI) for each
journey. Measurements included body temperature, heart rate and range of blood
derived biomarkers of stress and metabolism. Animals were sampled at the origin,
during the journey and at intervals post-transport. Within the observed temperature-
humidity index (THI) range (30 to 80), effective thermoregulation allowed the calves to
maintain their body temperature with small physiological changes to prevent thermal
stress, particularly in the summer. There were indications of physiological stress
associated with loading and unloading. The haematological variables indicated a
moderate effect of transport on the hydration condition, reactive and muscular
systems, and metabolism. The changes in the clinical variables were similar for both
seasons even though in the summer, haematocrit, urea and total protein increased
and glucose concentration decreased. It was concluded that the data did not show a
pronounced effect attributable to the season of the journey. Long distance road
transport leads to notable changes in clinical and haematological variables at the end
of the journey. However, these variables remained within their physiological ranges

and returned to basal values within a few days after the journey.

Takemoto et al. (2017) have described a study characterising the effects of long
distance transport on serum metabolic profiles in steer calves. Non-targeted analysis
of serum concentrations of low molecular weight metabolites was performed by gas
chromatography mass spectrometry. Transportation affected 38 metabolites in the
serum. A pathway analysis suggested that 26, 10, and 10 metabolic pathways were
affected immediately after transportation, and 3 and 7 days after transportation,
respectively. Some pathways were disturbed only immediately after transportation,
which is likely because of feed and water withdrawal during transit. Nicotinate and
nicotinamide metabolism, and citric acid cycle were affected for 3 days after
transportation, whereas propionate metabolism, phenylalanine and tyrosine
metabolism were affected throughout the experiment. These results suggested that

many metabolic pathways had marked perturbations during transportation.
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Metabolites such as citric acid, propionate, tyrosine and niacin can be candidate

supplements for mitigating transportation-induced adverse effects.

Calves can be successfully and safely transported in the range of THIfrom 30 to 80 as
effective thermoregulation allowed the calves to maintain their body temperature with
small physiological changesto preventthermal stress.

Rest Stops

Current livestock transport regulations (EC 1/2005) require that during mandatory rest
stops on long journeys (> 8 hours) animals are unloaded for rest and to be fed and
watered. There is little evidence published to suggest how these practices might be
best managed. The effects of rest stops during long distance transport on the
performance and acute phase proteins of cattle have been studied by Cooke et al.
(2013). Comparisons were made in terms of responses of steers and heifers exposed
to no transport, continuous transport (1,290 km) or interrupted transport (1,290 km
with 2 rest stops of 2 hours duration at 430 km intervals). Hay and water were supplied
ad libitum to the unloaded animals during the rest stops. It was concluded that
inclusion of rest stops during a 1,290 km transport prevented the increase in circulating
cortisol and alleviated the NEFA and haptoglobin response elicited by transport, but

did not improve feedlot receiving performance of transported cattle.

Ross et al. (2016) have described a study in which available feeding space at
commercial rest facilities affected eating behaviour and general activity. Behaviours
monitored included eating, drinking, lying, or ‘other’. Doubling feeding space increased
the mean proportion of cattle eating by 30%, decreased interruption of eating bouts
and had no effect on drinking and lying behaviour. It is proposed that increasing access

to feed has the potential to improve welfare and health of transported cattle.

The impact of rest stops on long journeys on indicators of welfare in transported newly
weaned calves has been investigated by Marti et al. (2017). After a 15 hour journey

the responses of calves to rest periods of 5, 10 and 15 hours with ad libitum access to

126



feed and water were compared with control calves (no resting time) remaining on the
vehicle. Following each rest period, calves were reloaded onto the same trailer and
taken on another 5 hour journey, before they were unloaded at the same feedlot, for
a total transport event lasting 20 hours. Control calves did not have access to feed or
water until the end of the 20 hours transit event. Physiological measurements included
saliva and hair cortisol, complete blood cell count, serum NEFA, haptoglobin, and
substance P concentrations. Behaviours were recorded also. The results indicated
that rest stop periods of > 10 hours did not prevent short- and long term stress after

transport in weaned calves.

A key issue is the provision of water or feed to young or unweaned calves during
transportation and at control posts on long journeys. The method of delivery of
water or milk and the frequency at which they should be supplied must be
considered. There is evidence that calves may require feed and water every 8-9
hours and thus under current regulations it would be essential to provide these
resources during a mid-journey break on journeys adhering to a 9-1-9 schedule.

Repeated Transport

Adams-Proger et al. 2015 have studied the effects of repeated transport in calves. 4
month old steers were transported for 6 hours once a week for 5 weeks. The study
concluded that calves exposed to repeated-transport decrease feed intake compared
to non-transported calves as an initial response, but overall feed conversion was
unaffected and these Holstein calves may have quickly acclimated to repeated

transport.

Price et la. (2015) have attempted to examine the physiological and metabolic
responses of gestating Brahman cows to repeated transportation. The complex design
of the study has rendered the findings difficult to interpret clearly but it is suggested
that the results demonstrate that temperament influences physiological responses to
stress in gestating Brahman cows. The repeated transport in the study is confounded
with day of gestation, seasonal changes, and learning from repeated handling and

transport.
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Markets

Weeks et al. (2002) examined the design of markets and attempted to identify design
features and practices that might underlie or contribute to carcase bruising in cattle.
The study surveyed almost 50,000 carcases and reported bruising in 4.1%. The
findings indicated that carcase bruising in young bulls was less than in heifers and
steers. The study identified a range of design faults including inappropriate right-
angled bends in races, dead ends, flooring with insufficient slope or grip, and steps
that all potentially contributed to injuries and bruising. Sliding gates were often
misused for goading cattle. Projecting fittings and square-edged corners were
potentially injurious; conversely, rounded posts and curved races assisted the flow of
cattle with minimal impacts. Handling practices were reported as frequently being
inappropriate with misuse of goads or prods. Carcases of cattle from markets had a
greater incidence and severity of bruising than those arriving directly from farms or

dealers.

Handling of cattle at markets presents welfare issues in terms of incidence and
severity of bruising. This should be revisited in future work, as there is a general lack
of information on the welfare impacts of markets.

Means of Transport

White et al. (2009) have reported an association between position on the vehicle and
the effects of transportation on health status and subsequent performance. In general,
negative effects were seen in pen locations in which more calves were carried but the
effects were not associated with stocking density per se. It was speculated that
positional effects on internal environment and interactions with calf behaviour may be

responsible.
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Gebresenbet et al. (2011) have characterised the vibration levels and frequencies on
ani