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Animal welfare is a scientific concept.
What humansdo about it is an ethical issue.

No application of the science can occur without understanding arguments
about ethical positions.

I shall speak mainly about the science and shall separate it from the ethics.

Topics

1. Moralityin relation to animal use.

2. History of the basis of the welfare concept.

3.  Usable welfare concepts now and how they are inter—related.
4

Linksto other moral issues that are not welfare but may be considered
at the same time as welfare.

5. Futureconcems.
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Animalshave always had welfare but what humansknow of it has become
modified over time, especially recently.

The human concepts of what are and are not moral actions have probably
changed little over many millennia.

However, ideas about which individuals should be the subject of such actions
have changed with :

(1) increasing knowledge of the functioning of humansand other animals,

(ii) improved communication in the world.
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Background: morality has a biological basis.

1. Helping others and not harming others
are effective strategies, especially for
animalsthat live in long-asting social
groups.

2. Morality hasevolved andreligionisa
structurefor morality:

3. Attitudes to others have been much
affected by the major improvementsin

communication.

4. Non-human animalsare now generally
included amongst the individual s about
whom we should care.

(Broom 2003).

Donald M. Broom

The Evolution of
Morality and Religion
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In all human societies of which there are detailed records there are
observations of animal functioning: behaviour, physiology; pathology.

Very many parallels with humansare apparent and are described.
Sumerians, Greeks, Mayans, Chinese, etc.

Ideas about non-human animals: various harms, body regulation, objectives
and their realisation, emotional responses, abilities to control environment.
Bentham. Cantheyreason? Do they suffer?

Most people who have lived with or looked closely at animalsassumed that
they could do both to some extent.

As Duncan (2006) has said, up to the 19th century, the view was very

widespread. It was based on science, that is on observation and deduction.)

The “Descartes view” was just used by those whom it suited.
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The 19th century and the 20th century up to 1970
Knowledge about biological functioning increased. Scientific disciplines
such as ethology started to become accepted.

In 1964 Ruth Harrison’s (UK) book “Animal Machines” was published.

In 1965 the U.K. Government set up the Brambell Committee.

One of its members was W. H. Thorpe, an ethologist in Cambridge.
He explained that animalshave needs with a biological basis and that
animalswould have problems if there was frustration of natural behaviour.
Thisview came to be written in the Brambell Report as the “five freedoms”

Bill Thorpe was my Ph.D. supervisor. He asked me in 1964 to comment on
some material used by the Committee.

Professor Brambell’s committee did not define welfare in their report.

At thistime, the emphasis was on what people should do.

On animal protection (Tierschutz), not on animal welfare (Wohlergehen).

19t #2220t #219705

HEEW R R - B2EE > wHWiTAZHEWET -
19644 > 3% B Ruth Harrison’sty Z 1 “Eap %" iR -

B B RAE 19654 iR 5L g BrambellZE § € - X% 8 2 — > W.H.
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In the 1970s and early 1980s.

The term animal welfare was used but not defined and not considered
scientific by most scientists.

A development of major importanceto animal welfare was research by
ethologists and psychologists on motivation systems. The writings of Neal
Miller (US) Robert Hinde (UK), David McFarland (UK)and others helped
ethologiststo understand control systems and how animalscame to take
decisions.

A review of my 1981 book “Biology of Behaviour” pointed out that the
animals described were presented as sophisticated decision-makersin
what they did. This contrasted greatly with the, by then discredited, view
of animalsas automata driven by “instinct”.

Key research by Ian Duncan (UK) and David Wood-Gush (SA/UK)
explained the motivation of animalswhose needs were not met so the
animals were frustrated. They, and Barry Hughes (UK) (see also Toates and
Jensen 1991), explained the biological basis of needs.

1970F R EN1980F KR HA
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In the 1970s and early 1980s.

There was also much work on the evolution of behaviour, sociobiology:.
Many of those who worked on motivation changed to applied ethology
studies, particularly to animal welfare, e.g. Broom (UK), M. Dawkins
(UK), Duncan, D. Fraser (CA), Ladewig (DK), Matthews NZ), Vestergaard
(DK) Wiepkema (NL).

At the same time, the scientific use of the term stress was being questioned.
[tsuse by Hans Selye (D?/US) was clearly ambiguous and, asJ. Mason
(US) pointed out, to some degree erroneousin that the HPA and SAM
physiological mechanisms were presented as general to all situations.

[tsmeaning?
At one extreme, some restricted it to HPA axis activity.
At the other, some used it for any stimulation.

[ suggested (1983) that it should be limited to adverse or potentially adverse
effects with fitnessreduction as the criterion. This view was supported by
Dantzer (F), von Holst (D), Moberg (US), Morméde (F), Toates (UK) but
1gnored by medical and most physiological researchers.

1970F R EI1980F A RIHA

SEEH R L HRATAEL  HEEWENHE - F 5
REGRAXNEE L AR LR GWAT AL > HHEEWE
F1 » 45 8 Broom (UK) » M. Dawkins (UK) » Duncan > D. Fraser
(CA) > Ladewig (DK) » Matthews NZ) » Vestergaard (DK) -
Wiepkema (NL)
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In the 1970s and early 1980s.

Theidea that domestic animalswere completely modified by man and
therefore scarcely biological and not comparable with their wild
equivalents was being challenged.

Glen McBride (AU) studied a population of feral chickens on an island off
Australia.

David Wood-Gush studied another domestic fowl population and, later with
Alex Stolba (CH), a group of sows kept in fields with trees.

Per Jensen (DK/SE), encouraged by Ingvar Ekesho (SE), carried out a
detailed study of modern domestic pigs in woodland conditions.

The conclusion from this work was that the behaviour of these farm animal
breeds was scarcely distinguishablein many respects from that of their wild
ancestors.

However, there were great differences in tolerance of humansand ability to
breed in restricted, suboptimal situations.

1970F R EI1980F K RIHA

"REYNZEUABEE > TAEL DAY T RER
WAEEERBEML,  SEBESHEHHE -

Glen McBride#f 28 — 28 8 M /N & 09 57 % -

David Wood-Gush#f 2 — B % H# 0y & 28 » 2 % fnAlex Stolba—
R R — RTINS -

Per Jensenft Ingvar EkesboW 3B T » X ERH R ER EH
BRI R EHA R
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In the 1970s and early 1980s.

At thistime, most of the animal welfare researchers were in zoology or
animal production departmentsin universities and research institutes.

Many veterinarians were trying to cure or prevent animal disease for the
benefit of the animals.

Veterinarians who contributed to more general aspects of animal welfare
science included Andrew Fraser (UK/CA), Ingvar Ekesbo, Henrik Simonsen
(DK), Robert Dantzer, Roger Ewbank (UK) and Barry Hughes.

Andrew was one of the founders of the Society for Veterinary Ethology
(later the International Society for Applied Ethology), still the major
scientific society for animal welfare science. He was also editor of the
journal then called “Applied Animal Ethology” and now called “Applied
Animal Behaviour Science”.

Some of these used their clinical knowledge to ensure that the health of
animalswas properly considered in evaluation of welfare whilst others
carried out experimental work.

197021980 F X B HA

BEE MG EANGREE - KL RRERFF AR Y
BARARBMEENN -

HLBBECTAGERATHWARUZEGY -

Andrew Fraser (UK/CA) » Ingvar Ekesbo > Henrik Simonsen
(DK) > Robert Dantzer » Roger Ewbank (UK) and Barry Hughes

L BB BB AR LR SRR -

Andrew Fraser BB 814147 2 2 & BB AEA 2 — (Z KK
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Early 1980s

Much of the discussion about the use of animalscentred on whether or not
they should be killed.

Philosophersand the public were often concerned with the ethics of killing
animalsfor human food, human clothing, scientific research or as unwanted
pets.

The animal welfare issue is what happens before death, including how they
arekilled. il

1980F R FHA
MR ER B atem > HEFETTRANZLHY -
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Early 1980s: accepted by most biologists and veterinarians —animals
and response systems are subject to challengesfrom their environment.

pathogens,

tissue damage,

attack or threat of attack by a conspecific or predator,

other social competition,

complexity of information processing in a situation where an individual
recelves excessive stimulation,

lack of key stimuli such as a teat for a young mammal or those associated with social
contact for a social animal,

lack of overall stimulation.

In general, inability to control interactions with their environment.

AZHNEMERNEEMNER - BRRERRSDE
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Effects on animal welfare which can be described include those of:

disease,

injury,

starvation,

beneficial stimulation,

social interactions —positive or negative,
other forms of success in actions,

housing conditions —positive or negative,
deliberate or accidental ill treatment,
human handling —positive or negative,
transport,

laboratory procedures,

various mutilations,

veterinary treatment —positive or negative,
genetic change by conventional or other breeding.
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Early 1980s.

Following these generally accepted views of the functioning of animals
and also the writings of Lorca, Barry Hughes (1981) proposed that the term
animal welfare meant that the animal was in harmony with nature, or with
itsenvironment.

Thisis a biologically relevant statement and a precursor of later views but
itisnot a usable definition.

Being in harmonyis a single state so it does not allow scientific
measurement.

However, the term welfare was being used more and more in science, in
laws and in discussion about the effects of the treatment of laboratory, farm

and companion animals.

There was a clear need for a scientific definition.

1980F R HA
REEELREEEN By B E > DL R Lorcatly &
fE > Barry Hughes7 19814 4% 1} Fir e8| 84 48 Al it =& %
W B R R TRIREF R fudl, -

Ea—BAEYWHBNEY  ERAHMEWEE  E1ET
EERAWER -
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In 1986 I presented thisdefinition of welfare.

Thewelfare of an individual isits state as regardsits attemptsto cope with
its environment.

In a series of papers (1988 —1991), I emphasised that:

Welfare will be poor if thereis difficulty in coping or failure to cope.

One or more coping strategiesmay be used to attempt to cope with a
particular challenge. Feelings, such as pain, fear, pleasure, may be part of a
coping strategy.

The system may operate successfully so that coping is achieved or may be
unsuccessful in that the individual is harmed.

Welfare can be measured scientifically and varies over a range from very
good to very poor.

19864 R 48 1 8 FI 10 52 %
TR — (0 8 S (A A I R B R e
E—R AR (1988-1991) R HH
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In the early 1990s and later, this definition was referred to as a functional
definition and was contrasted with the feelings —related definitions of Ian
Duncan (see Broom 2008). :

Duncan argued that welfare is wholly about feelings.

My papersreferred to feclings but as a part of welfare. ==

Even in recent times, this myth hasbeen perpetuated. For example, Dwyer
and Lawrence (2008) argued that my definition is a functional one, rather
than one that refers to suffering and other feelings.

Thiswas never the case and it is clearly explained by Broom (1991) that
when welfare is defined in thisway, feelings are included.

The argumentsfor the evolution of feelings as part of animal functioning
are explained by Broom (1993 and especially 1998 and also Broom and
Fraser 2007).

TEIV0EREz % EESRBEHFEATRELT R
HJan Duncanth B2 T H A HJE - (see Broom 2008)

Doncan F 7k 18 | & & = R &, ©

BE B RINEE - BB RE
Hy—# 4 o

BPfF 2| i > MR X B RS @JﬁﬂDwyerfrﬂ
Lawrence (2008) FHR&KWEH LA HLN » AT %
Eab R DY A

it%‘Tm ERIVIF s 2R T > ERANVILE &
 RELEEEN -

#7E1993 ~ 1998 UL % 2007 fnFraser €. #7 £2 4u 7] £ 7 Bk &ty
JEAL B 3 B B — B84 © (1993 and especially 1998 and
also Broom and Fraser 2007).
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When coping is successful and problems are absent or minor, welfare is
good.

Good welfare is generally associated with feelings of pleasure or
contentment.

Like bad feelings, such as pain or fear, good feelings are a biological
mechanism which has evolved.

[ have always tried to be precise about definitions of terms so (Broom 1998):

A feeling is a brain construct, involving at least perceptual awareness, which
1sassociated with a life regulating system, is recognisable by the individual
when it recurs and may change behaviour or act as a reinforcer in learning.

Suffering occurs when one or more negative feelings continue for more
than a few seconds.

EEER MRS A REN B RES -

RAFefal - Sk 4 s il Ry RRAR
AR Pl R R E 0 4 H R R A MR
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There are problems with a definition of welfare that only refers to feelings.

Feelings are just one part of an animal’ srepertoire of coping mechanisms.
Although the brain condition which resultsin a feeling may have first
arisen accidentally, most feelings now occurring are a result of natural

selection and are adaptive.

Marian Dawkins argues that feelings and health are key aspects of welfare.

g&lthough feelings are an important part of welfare, welfare involves more
than feelings, for example:

an individual with a broken leg but asleep,
an addict who hasjust taken heroin,
an individual greatly affected by disease but unaware of it,

an injured individual whose pain system does not function.

WRAVBRRERGEN  EL LA -

RS2 B 4 T TR AR Ry — 4
BAREATEZ AR TREEREN > EERFH
REWEH 2 B REEWAER - HELEEM (adaptive) -
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In the 1980s and early 1990s.

In contrast with the very few veterinarians who were involved in animal
welfare research, most veterinarians were not very sympathetic to animal
welfare as a scientific disciplinethat should be taught to veterinary
students and be promoted by those in practice.

Many veterinariansthought: that only they knew about animal welfare,
that almost all of welfare was treatment of or prevention of disease, and that|
animal behaviour was of minor importance to their work.

These views had close parallelswith the medical profession in which those
who studied behavioural or mental problems were thought of as peripheral
to the major tasks of human medicine.

Vets, medics and scientists were unwilling to refer to animal feelings.

Research biologists in universities seldom thought of the study of animal
welfare as a science. They often viewed it as an impediment to research.

[t is still the case that no animal welfare scientists are regarded as major
figuresin science.

1980 E1990F X P HA
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We need to relate the welfare terminology to the concept of adaptation.

How well can our domestic animalsadapt to the conditions that we impose
upon them?

Can wild animalsadapt to our impact on them?

At theindividual level, adaptation is the use of regulatory systems, with
their behavioural and physiological components, to help an individual to
cope with its environmental conditions.

Animalscan adapt better if their needs are met.

BA 2 TR A BT 2E - Aol JE BT B oA A
BAT Y F & T DL E A A P B 1 2
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EEENER > BN EE RREAT A E R
> Yo B 3 B e BRI B AR UL

WRPYHFRTURE > EHLBEZEE -

24




What are the limitsto adaptation?

Where coping means having control of mental and bodily stability;
an individual attempting to cope may fail to do so.

For example, it may be difficult or impossible to cope with:
extreme external temperature,
pathogen multiplication,
high predation risk or difficult social conditions.

Body state may be displaced to outside the tolerable range and death may
follow.

1 J& By R ] 7

BEL JE 5 46 A% b s S A8 b AR AR W o B R IR Y £ ]
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For most people, stressimpliesthe effects of a challengeto the individual
that disrupts homeostasis resulting in adverse effects.
Not just a stimulus which activates energy releasing control mechanisms.

Stimuli whose effects are beneficial would not be called stressors by most
people.

Situations which activate the hypothalamic —pituitary —adrenal cortical axis,

but whose effects are useful to the individual,
would not be called stressors by most people.

Stressis an environmental effect on an individual which overtaxes control
systems and results in adverse consequences, eventually reduced fitness.

Thereisno good stress. Taxing stimuli can be good experience.
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An individual may adapt to an environmental situation with difficulty; in
which case the welfare is poor. For example, if an individual is adapting, or
hasadapted, but isin pain or depressed.

Coping usually means that all mental and bodily systems have functioned so
that the environmental impact is nullified.

Hence “to cope” is more than “to adapt”.

Adaptation does not necessarily mean good welfare.

Similarly; efficient production does not necessarily mean good welfare.
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Motivational systems have evolved.
They enable individualsto ascribe prioritiesto certain actions,
aswell asto determinethe timingof actions. Thisfacilitates adaptation.

A need is a requirement, which is part of the basic biology of an animal,
to obtain a particularresource or respond to a particular
environmental or bodily stimulus.

Theneed itself isin the brain.
It allows effective functioning of the animal.

It may be fulfilled by physiology or behaviour but the need is not
physiological or behavioural.
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Needs for resources, such asfood, water or heat.

Needs to carry out actions whose function is to attain an objective.

For example: a pig rooting in soil or manipulating
material such as straw or twigs,

a hen dust-bathing to keep feathers
1n good condition,

a hen or a sow building a nest when
about to give birth or lay an egg.
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Theidea of providing for “the five freedoms’, first suggested by
W.H.Thorpein the Brambell Report in 1965, is now replaced by the more
scientific concept of needs.

Thelist of freedoms just provides a general guideline for non-specialists.

Animalshave many needs and these have been investigated for many
species. Thisis the starting point for reviews of the welfare of a species.
A list of needs hasbeen the starting point for Council of Europe
recommendationsand E.U. scientific reports on animal welfare for over
20 years.

The freedoms are not precise enough to be used as a basis for welfare
assessment. Thisis now an out-dated approach that should not be used if
scientific evidence about needsis available.
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How should we describe what should or should not be done to other
individuals?

We should describe the obligations of the actor rather than the rightsof the
subject.

We all have obligations not to harm others.

If we keep or otherwise interact with animalswe then have obligations in
relation to their welfare.

Assertions of rightsand freedoms cause problems.
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Where does naturalnessfit with the concept of welfare?

Fraser (1999) pointed out that when members of the public talk about
animal welfare, their ideas include the functioning of the animals, the
feelings of the animalsand the naturalnessof the environment.

Fraser did not say that these aspects contribute to a definition or concept of
welfare. He did not advocate that naturalness be part of welfare assessment.

efeelings fit comfortably into my definition of welfare as they are an
important component of coping mechanisms.

Naturalnessis not at all part of the definition of welfare.
The state of an individual trying to cope with its environment will depend
upon its biological functioning. Natural conditions have affected the needs

of the animal and the evolution of coping mechanismsin the species.

The environment provided should fulfil the needs of the animal but does not
have to be the same as the environment in the wild.
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OIE said the following about animal welfare:

“Animal welfare means how an animal is coping with the conditions in
which it lives. An animal is in a good state of welfare if (as indicated by
scientific evidence) it is healthy, comfortable, well nourished, safe, able
to express innate behaviour, and if it is not suffering from unpleasant
states such as pain, fear, and distress. Good animal welfare requires
disease prevention and veterinary treatment, appropriate shelter,
management, nutrition, humane handling and humane slaughter/killing.
Animal welfare refers to the state of the animal; the treatment that an
animal receives is covered by other terms such as animal care, animal
husbandry, and humane treatment.”

Thisis essentially my definition but with other, somewhat confusing words
added.

The first sentence is not good English. Also, it isnot correct.‘How an animal
iscoping’ means ‘by what method?  Welfare is more than this.

Theterm ‘innatebehaviour’ is not accurate as innate means unaffected by
environmental factors, hence no behaviour is innate.
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In recent years, public pressure in relation to codes of practice, laws and the
enforcement of laws have increased in all countries concerning:

human health,
animal welfare,

impact on the environment.

In Europe, one of the big pressures for laws etc. in these areas has been the
view that it is uncivilised to allow people to become sick, animalsto be
treated badly or the environment to be damaged.
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Which animals should be protected and to what degree should they be protected?

For most people, animalswith awareness are thought more worthy of protection.

The term welfare, although not applicable to inanimate objects or plants, is
relevant to all animalsbecause they have a nervous system, not just to sentient
animals.
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Health refers to what is happeningin body systems, including those in the
brain, which combat pathogens, tissue damage or physiological disorder.
Healthis the state of an individual asregardsits attemptsto

cope with pathology:

With disease challenge, as well as with other challenges, difficult or
inadequate adaptation results in poor welfare.

Health is an important part of welfare.

e.g. sole ulcer in cows

e.g. osteoarthritisin cats
and dogs
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Areas of confusion in how some people use the term welfare
(although not amongst welfare scientists).

1. Protection

2. Death Euthanasiameansthatan animal iskilled for its own benefit.
B1 Naturalness

4. Dignity

5. Integrityof an animal
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Areas of discussion amongst animal welfare scientists.

For some, all coping systems should be considered when assessing welfare.
For others, only those involving feelings should be considered.

rl_éor some of those discussing welfare, all healthis part of welfare.
or others, health issues are separate.

Most of the latter are animal disease specialists.
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Sustainability Onemoral question is about sustainability of systems.

A question about any production system is whether or not it is sustainable?

A system or procedure is sustainableif it is acceptable now and if its effects
will be acceptable in future, in particularin relation to resource availability,
consequences of functioning and morality of action.

An animal usage system might be unsustainable because it involves so
much depletion of resource that thisresource will become unavailable to
the system.

Or it could be because a product of the system accumulates to a degree which
prevents the functioning of the system.

However, the first effect which makes a system unsustainableis one which the
general public find unacceptable for any reason.
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‘Which consequences of acts or system functioning could be unacceptable
immediately or later?

Harmsto the persons involved in production, e.g. injury or other poor
welfare.

Harmsto other people, for example loss of a resource or poor welfare.

Harmsto other animalsin that their welfare is poor.

Harmsto the environment of people or other animalsand plants.
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Who are the people or animalsfor whom some degree of poor welfare may
make a manufacturing or animal production system unsustainable?

Because of increased efficiency of communication, the answer is that adverse
effects on any people or animalsin the world can have this effect:

epeople poisoned by insecticide in China,

epollution of a river by manurein Thailand,

epeople catching Creutzfeldt Jacob disease from food, initiallyin U.K.,
esheep on New Zealand or Australian ferry dying on the way to Saudi Arabia,
echickenswith avian influenzakilled by inhumanemethods in Indonesia,
ecattlein a slaughterhousein the U.S.A. handled and killed inhumanely:

All can be headlinenews in world newspapers.
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Public pressure
What are the consequences of media reports which the public find unacceptable?

Consumersmay refuse to buy products from the company or country where the
harmhas occurred.

Examplesof events which led to consumers refusing to buy animal and other
productsinclude:

tuna sales drop sharply because dolphins are caught in tuna nets,

e all New Zealand product sales drop because of sheep
dying in large numbers during transport,

¢ all French products avoided when calves were kept in
small crates.

sales of individual companies drop.
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Consumers drive legidation and retail company codes.

At present in Europe and other parts of the world, supermarket companies and
restaurant chain companies are being forced by their customersto act in a
moral way in relation to: human health,
animal welfare and
environmental impact of animal and plant
production methods.

Farmersthroughout the world who wish to sell to these companies are having
to comply with their production standards.

For example, pig producers in Brazil have to comply with the standards of
Tesco and egg producers in Thailand have to comply with the standards of
MacDonald's.

Example of the power of consumers.

July 2010 —following consumer pressure, Coles supermarket in Australia
adopts policy that no pig meat will be bought if the sows were in stalls.

November 2010 —Australian pig producers agree to phase out stallsin 7 years.

Similar public pressure: New Zealand Government bans sow stalls Dec 2010.
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QUALITY OF FOOD PRODUCTS

The concept of quality of goods that people buy has been changing.

Qualityincludes: 1. immediately observable aspects

2. consequences of consumption
3. ethics of the production method.

In the past, food products were mainly chosen because of price and taste.

If they cause people to become sick, the quality is considered poor.
For some people, if they make you fat, the quality is considered poor.
For others, if they have added nutrients, the qualityis considered to be
better.
Other factors considered by purchasersinclude:
the welfare of the animalsused in production,
any impact on the environment, including conservation of wildlife,
ensuring a fair payment for producers, especially in poor countries,
the preservation of rural communities so that all do not go to towns.
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QUALITY OFFOOD PRODUCTS

In order to take account of the ethics of the production method, products must
be traceable.

Traceability

If foods can be traced, it isless likely that toxins, other poor quality materials
or pathogenswill be in them.

If animalscan be traced, the sources of animal disease outbreaks are more

likely to be found and places where injuries, or other causes of poor welfare
occurred are more likely to be found.

Legislation ensuring traceability is important.
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FOOD SAFETY

The public demandsthat food be safe, i.e. without damaging levels of toxins or
pathogens, and that food quality; in the wide sense, should be good.

In order to achieve this, in the European Union the European Food Safety
Authority (EFSA) hasbeen set up. There are equivalentsin other countries.

A major part of the work of the scientists who sit on the Panels and Working
Groupsis risk assessment.

The Member States of E.U. have extensive checking schemes for animals
before and after slaughter as well as other food products.
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Scientific evidence is now playing a major part when new legislation or
standards concerning animal production are proposed.

E.U.laws. Public demand leadsto a scientific committee being asked to write a
report. Thisis used by other organisationsas well.

The scientific committees have become separated from the Commission staff.
E.U. Scientific Veterinary Committee, Animal Welfare Section (1990-1997)
E.U. Scientific Committee on Animal Health and Animal Welfare (1997-2003)

European Food Safety Authority Scientific Panel on Animal Health and Welfare
(2003-present)
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Reports of EFSA Scientific Panel AHAW:

GENERAL WELFARE
Welfare of non-human primates
Hens

Transport 1, 2, microclimate
Pigs —castration

Slaughter

Pigs —space, flooring

Rabbits

Laboratory animals: 1. invertebrates,
2. foetal, 3. breeding, 4. killing.
Calves

DISEASE
Brucellosisin sheep and goats
Oral vaccination against rabies
Diagnostics: FMD, CSF, Al
CSF in wild boar
Mycobacteriumaviumparat b

Rift valley fever
Avian influenza
Porcineresp repro syndrome
Migratory birds and Al
Rabies vaccination, testing needs

Imported captive birds: welfare and disease introduction.

Pig welfare (series of reports)

Epizootic haemorrhagic disease
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Killing and skinning of seals Oyster herpes virus disease
Welfare of farmed fish Q fever
Humanekilling of farmed fish Ticks: Crimean-Congo haemorrhagic
Welfare of dairy cattle. fever/African swine fever.
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Risk assessment has been widely used in food toxicology and in relation to
epidemiology of disease.

Recently, in EFSA we have applied the methodology to animal welfare issues.
Therisk is that of poor welfare.

Our EFSA reportsin recent years have included risk analyses.

However, it soon became apparent that in welfare and disease matters, we had to
consider benefits as well asrisk.

Thebenefit is good welfare. Improved management and consequent
environment can mean better immune system function so benefits to health.

Hence our current reports have risk/benefit assessments. For details see EFSA

reports and papers by Broom and Gavinelli in:
EJ.M. Smulders and B. Algers (eds) 2009. Wélfare of Production Animals: Assessment and
Management of Risks. Wageningen: Wageningen Academic Publishers.
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Some important factors for sustainability

1. Usage of world resources
What can be done to exploit existing resources better using animal production?

1. Themost important use of animalsfor food production is to eat food which
humans cannot eat. Hence grazersare much more important than pigs or
poultry which often compete with humansfor food.

2. Where grazersare used, fertilised or rotated pastures give much more yield
than pastures grazed repeatedly with no nitrogen or other nutrientsreturned
to them. Fertilisersother than manure and composted materials often
unsustainable. &

3. Plant production can often be
combined with animal production,

e.g. cattle/oil palm, sheep/forestry.

4. Herbivores browse and graze!
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2. Human Welfare: Human Health

Salmonellain eggs.
Campylobacterin chicken carcasses.

Avian influenza.

Bovine spongiform encephalopathy ~BSE.
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The BSE outbreak in Europe and now in North America, was initially
mismanagedin several countries, including the UK. One consequence has
been the development of the risk assessment approach.

Another epidemic threatis tuberculosis but AMycobacteriumtuberculosis
transmitted from human to human, rather than AMycobacteriumbovis

Avian influenzais probably the most important threat
of a disease epidemic in humans. Highly pathogenic %
H5 N1 influenza hasnot yet been modified to a form &
which is transmitted from human to human. ;

4

TheH1 N1 strain from Mexico originates from three North Ameﬁ(f:h and one
Asian strain. As always, some of these have previously infected avian and
porcine hosts but all are human strainsand thereis no evidence that the new
strain came from pigs, henceitisnot ‘swine flu’. Therehas been transmission
from human to pig, first reported in Canada.

The proportion of deaths from thisinfluenzais not high, asinitially reported by
themedia, but isin the normal range. Early deaths included more people of 20—
40 thanis usual but later deaths are of very young and weak people.
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Concern about human diet haslarge effects
on animal production.

In particular, saturated fats increase risks of
heart disease and farm livestock are a major
source.

As a consequence, fish production isincreasing rapidly.

The production of fish which consume vegetable matter, rather than predators
like salmonids which have to be fed fish products, islikely to increase the most.

Farmed fish production is already greater in value than open water fish
production and will overtake it in weight of fish within a few years.
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4. Unacceptable genetic change: conventional and genetic
modification

Geneticand other changesin animal production in thelast 50 years.

Examples of changes designed to improve
general eco nomic efficiency

Easier feeding and management

High stocking density

Fewer animal care staff

Less veterinary time per animal

Fewer, larger, faster abattoirs
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Examples of changes designed to improve
general eco nomic efficiency

Easier feeding and management

High stocking density

Fewer animal care staff

Less veterinary time per animal

Fewer, larger, faster abattoirs

Example of problem for
animal

Individual housing
More disease
Problems missed
Disease etc. not treated

Longer journeys, poorer care
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Examples of changes designed to improve
efficiency of production per animal
Improved nutrition for growth

Improved nutrition for energy partitioning
Reduced energy expenditure by animals
Growth promoters

Growth promoters from bioengineering
Embryo transfer

Conventional breeding

Transgenic animal use
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Examples of changes designed to improve Example of problem for

efficiency of production per animal animal

Improw d nutrition for grow th Growth too fast

Improw d nutrition for energy partitioning Muscle : bone ratio wrong

Reduced energy expenditure by animals Confinement

Growth promoters Leg problems

Growth promoters from bioengineering More production-related disease *
Embryo transfer Parturition problems

Conventional breeding Harmful characteristics

Transgenic animal use Biological system changes

Example of E.U. approach and decisions
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Effectsof bovine somatotrophin (BST) usage on dairy cow welfare
Increasein risk of clinical mastitisabove risk in non-treated cows as
demonstrated using meta-analyses or large data—sets: five studies 1545%, 23%,
25%, 42%, 79%.

Foot disorders: large scale study with multiparous cows showed 2.2 times more
cows affected and 2.1 times more days affected.

Pregnancy rate dropped from 82% to 73% in multiparous cows and from 90% to
63% in primiparous COws.

Multiplebirths substantially increased.

Injection site: severe reactionsin at least 4% of cows.

(Report of E.U. Scientific Committee on Animal Health and Animal Welfare,
adopted 10th March 1999)
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(Report of E.U. Scientific Committee on Animal Health and Animal Welfare,
adopted 10th March 1999)
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5. Environmental effects

Agriculture generally reduces biodiversity:

Wherewild or semi-wild areas are cleared for animal production,
substantial harm can be done to populations of animalsand plants.

However, the creation of significantareas of naturereserve is demanded by the
public in most countries and preservation of wildlife can result in greater
income through eco-tourism than would have been possible by farming.

Purchase of 1and to conserve natural resources can often stimulatelocal
economies and lead to a sense of regional pride which would not have existed if
low level animal production had continued.

A major area of development is farming systems with better biodiversity.
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Pollution resulting from animal agriculturecan be harmful in relation to
water supplies, loss of plant nutrients, greenhouse gas production and
increased human disease.

The animal producer should pay any costs of pollution.

Wherever possible, animal waste should be efficiently recycled.

Antibiotic use and use of other medicines can cause health and
environmental problems.

A recent urgent problem is a cattle medicine killing vultures.

Thenumbers of vulturesin India have declined by 97% in 12 years. Thisisa
consequence of poisoning by the painkiller Diclofenac. TheIndian
Government recently banned its use.
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6. Preserving Rural Communities

Animal agricultureis associated with many traditionsand ways of life for
people.

Many human communities exist as they do as a consequence.

Modern farming methods can change this. Do people want this?

Some government actions have the objective of preserving rural communities
and encouraging traditional methods of keeping animals. An agricultural
system could be restricted geographically or prohibited for such reasons.

Fair trade is now a major factor for consumers.
Third world producers should not be exploited.

Sustainability depends on acceptability.:
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General Conclusions

In relation to animal production throughout the world, there will be increasing
demand from consumers for the avoidance of adverse effects on human
welfare, animal welfare and the environment.

In some cases, maintaining the viability of human communitiesis also
considered to be important.

Some important factors for sustainability and product quality are:

Usage of world resources

Human welfare: human health

Animal welfare

Acceptability of genetic change, including genetic modification
Environmental effects

Rural Communities, including Fair Trade

O @ e =

Animal welfare has been developing rapidly as a scientific discipline.
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Current and future areas of activity in welfare research:

Disease and welfare

Relating intensity and duration

Assessing strength of preference

New indicators of good and poor welfare

On farm or other in situ indicators of welfare - Welfare Quality/ AWIN
Assessment of risk of poor welfare or likely benefit of good welfare
Cognition and sentience

Welfare in relation to sustainability and product quality

Disease and welfare. With disease challenge, as well as with

other challenges, difficult or inadequate adaptation results in poor welfare.

Health is an important
part of welfare.

e.g.
osteoarthritis e.g. sole
in cats and ulcer

dogs in cows
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In addition to animal welfare science,

there have been developments in ideas
about the evolution of morality and to

the limitations of arguments based on

competition in societies.

Most actions involve: benefit to,
tolerance of,
benefit from,

or cooperation with others.

Logically, these must be more important than competition
because societies are relatively stable.
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How should we relate duration of a state and welfare?

There are differences between the welfare indicators that are most useful
for assessing welfare according to how long the positive or negative
welfare goes on.

Short-term measures like heart-rate and plasma cortisol concentration are
appropriate for assessing welfare during handling or transport but not
during long-term housing. f

Behaviour, immune system and disease
measures are more appropriate for long-term
problems.
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How should we relate duration of a state and welfare?

There are differences between the welfare indicators that are most useful
for assessing welfare according to how long the positive or negative
welfare goes on.

Short-term measures like heart-rate and plasma cortisol concentration are
appropriate for assessing welfare during handling or transport but not
during long-term housing.

Behaviour, immune system and disease measures are more appropriate for
long-term problems.

Welfare over longer periods is sometimes referred to as quality of life.
This term is much used by clinicians but it means welfare.

Over any time-scale, measures of severity or intensity of effect on welfare
have to be related to the duration of the state.
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When welfare is evaluated, the relationship between intensity and duration
should be taken into account (modified after Broom 2001).

Where there is an adverse High ™y
impact, e.g an experimental :
procedure or stunning before Intensity
slaughter, the area under the plot  of / *
of intensity/severity against time ~ effect e
is the magnitude of poor welfare. ‘
Low
High

Where the effect is a benefit, itis  Intensity

of /

the intensity of positive effects effect B
that is measured and the i *
magnitude of good welfare is - hEET

determined.

LB AlET - RERFAE ZENRRUERINAZSE
(modified after Broom 2001)
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Assessing strength of preference

How do we find out from animals what they need?

What is preferred? How hard will the individual
(choice of floors) work for a resource?
(lift weighted door)
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Terminology used in motivational strength estimation
Resource — commodity or opportunity to perform activity.

Demand (as measured) —amount shown of action which enables resource to
be obtained.

Price — amount of that action required for unit of resource.
Income — amount of time or other variable limiting that action

Price elasticity of demand — proportional rate at which consumption or
demand changes with price.

Consumer surplus — a measure of the largest amount which a subject is
prepared to spend on a given quantity of the resource.
It corresponds to an area beneath an inverse demand curve.
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Demand curve

The area under this inverse demand curve is the
consumer surplus of the quantity z.
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Mink were trained to perform operants to reach: an extra nest,
various objects, a raised platform, a tunnel, an empty cage and a water pool
to swim in.

The swimming water was given very high priority by the mink.
Mason et al (2001) Nature, 410, 35-36.
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New indicators of good and poor welfare
How can we use physiological measures effectively?

What do stereotypies and other measures of abnormal behaviour tell us?

Direct measures of brain function: how are they related to welfare?

Evaluate the impact of adverse environmental conditions:
Assymetry of development.

Changes in physical development,
e.g. tooth growth.

Also, how is pain related to other
welfare indicators? — New EU research project.
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New indicators of good and poor welfare

Physical impact of the environment.
We still know relatively little about the effects on welfare of:
high and low temperature,

starvation,
noxious gases.

Aspects of the social impact of the environment.

We still know relatively little about the effects on welfare of:
fear of attack by a conspecific or predator,
lack of social contact (for many species).
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On farm or other in situ indicators of welfare Genetic selection as

Lameness in cattle. WELESIUE T 57

Index specifying levels

Leg problems of broilers: difficulties in walking.  f difficulty in walking.

Extent of mastitis and reproductive problems of dairy cows.

Extent of stereotypies in confined animals, broken bones in hens, bruising.

Welfare Quality information: welfare outcome indicators, animal-based.
Maximum can be specified,

e.g. 10% with detectable lameness or mastitis,

1% stereotypies, broken bones, severe bruising or hock burn.

Assessment of risk of poor welfare or likely benefit of good welfare
List factors (hazards)

Risk assessment in relation to disease, welfare. Calculate exposure
Estimate uncertainty
Good impact of particular exposures — benefit. Quantitative/
qualitative.
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Cognition and sentience

Which animals should be protected and to what degree should they be protected?

For most people, animals with awareness are thought more worthy of protection.

A sentient being is one that has some ability:

to evaluate the actions of others in relation to itself and third parties,

to remember some of its own actions and their consequences,

to assess risk,
to have some feelings and
to have some degree of awareness.

However, the term welfare, although not applicable to inanimate objects or
plants, is relevant to all animals because they have a nervous system, not just to

sentient animals.
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People have long appreciated the sentience of various domestic and other animals
and have often thought of them as an example to follow or a friend who would

help, rather than just as a resource object.

However, a rabbit is viewed differently according to whether it is:
a family pet,

a laboratory animal,

an animal kept for meat production, or

a wild animal that eats your crops.

This is not scientifically sound.

A rabbit is a rabbit and each one feels pain or has cognitive function.
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Animal welfare science is a key topic for providing information that the
public wants.

Understanding how individuals cope with the world in which they live is a
major area of fundamental science, for humans as well as for other species.

There is much to do!

Broom, D.M. and Fraser, A.F. 2007.
Broom, D.M. 2003. Domestic Animal Behaviour and Welfare,

The Evolution of Morality and Religion, 4% edn. pp. 438, Wallingford: CABI.

pp 259. Cambridge University Press.

Donald M. Broom

The Evolution of WELFARE
Morality and Religion

4th Editior

PIEANRNSERRHT S KB ARENNERRE

HABRL A > TAER W MERLEE RS 2 2R
& EEB

BEFLMEE A

Broom, D.M. 2003. Broom, D.M. and Fraser, A.F. 2007.
HERTHIFENL GIEBYT » ITAREF

pp 259. Cambridge University Press. 4thedn. pp. 438.  Wallingford: CABI.

Donald M. Broom

The Evolution of
Morality and Religion

84




References

Agenas, S., Heath. M.F., Nixon, R.M., Wilkinson, J.M. and Phillips, C.J.C.
2006. Indicators of undernutrition in cattle. Animal Welfare, 15, 149 — 160.

Broom, D.M. 1983. The stress concept and ways of assessing the effects of stress in
farm animals. Applied Animal Ethology, 11,79

Broom, D.M. 1986. Indicators of poor welfare. British veterinary Journal 142, 524-
526.

Broom, D.M. 2001. Coping, stress and welfare. In: Coping with Challenge: Welfare
fmAnimals including Humans. (Ed). D.M. Broom, 1-9. Berlin: Dahlem University
Press.

Broom, D.M., 2006. Adaptation. Berliner und Miinchener Tierdrztliche
Wochenschrift, 119, 1 - 6.

Broom D.M., 2006. The evolution of morality. Applied Animal Behaviour Science,
100, 20-28.

Broom, D.M. and Fraser, A.F. 2007. Domestic Animal Behaviour and Welfare, 4t
Edition. Wallingford: CABI.

Broom, D.M. and Johnson, K.G. 2000. Stress and Animal Welfare.
Dordrecht:Kluwer.

BEER
Agenas, S., Heath. M.F., Nixon, R.M., Wilkinson, J.M. and Phillips, C.J.C.
2006. & & &T RWIEAZ. B4 45 7/, 15, 149 — 160.

Broom, D.M. 1983. J& /7 #i & B 7% i & /7 ¥4 JR 35 B 4y W 3R 6. JE J7] ) 1 £ e &,
11,79

Broom, D.M. 1986. & I T Kt 351%. £ &8t F A7/ . 142, 524-526.

Broom, D.M. 2001. [ J& ~ & /1 K& F. B fE# & - G #5 A #1784 75 7). (Ed).
D.M. Broom, 1-9. Berlin: Dahlem University Press.

Broom, D.M., 2006. #4:#. Berliner und Miinchener Tieréarztliche Wochenschrift,
119,1 - 6.

Broom D.M., 2006. i {2 ¢ & 1b.. /& /7 2149 17 4 # 4, 100, 20-28.

Broom, D.M. and Fraser, A.F. 2007. B % )4 W4T % & 18 #1, 4" Edition.
Wallingford: CABI.

Broom, D.M. and Johnson, K.G. 2000. J& /1 % &4 1% #|. Dordrecht:Kluwer.

85




Duncan, I.J.H. 2006. The changing concept of animal sentience. Applied Animal
Behaviour Science, 100, 11-19.

Duncan I.J.H. and Petherick J.C. 1991. The implications of cognitive processes for
animal welfare. Journal of Animal Science, 69, 5017-5022.

Dwyer, C.M. and Lawrence, A.B. 2008. Introduction to animal welfare and the sheep.
In: The Welfare of Sheep, ed. C.M. Dwyer, 1-40. Berlin: Springer.

Fraser D 1993 Assessing animal well-being: common sense, uncommon science. In
Food Animal Well-being, 37-54. West Lafayette, Indiana: USDA and Purdue
I_Hniversity.

Fraser, D. 1999. Animal ethics and animal welfare science: bridging the two cultures.
Applied Animal Behaviour Science, 65, 171-189.

Hemsworth, P.H. and Coleman, G.J. (1998). Human-Livestock Interaction: the
Stockperson and Productivity ad Welfare of Intensively Farmed Animals. CAB
International, Wallingford, UK.

Duncan, I.J.H. 2006. 84 & % B9 5 £ 4. J& F 8447 &4, 100, 11-19.

Duncan 1.J.H. and Petherick J.C. 1991. #i ¥ g fl A BN EE. BHAE
#1F1, 69, 5017-5022.

Dwyer, C.M. and Lawrence, A.B. 2008. 4 18 | &k 4 £ /48, A FE 175 7,
ed. C.M. Dwyer, 1-40. Berlin: Springer.

Fraser D 1993 35 11 184k - —fR I8 3k - S LR 2 U A BW 15l
, 37-54. West Lafayette, Indiana: USDA and Purdue University.

Fraser, D. 1999. gy # & R i @Al FL . EEWEX. EHBYTAE
£ 65, 171-189.

Hemsworth, P.H. and Coleman, G.J. (1998). A 8- X BEWE S XZHELSR
R EIEF W4 FE 7 R 7). CAB International, Wallingford, UK.

86



Hughes, B.O. 1982.The historical and ethical background of animal welfare. In:
How well do our animals fare? Proc. 15th Annual Conference of the Reading
University Agricultural Club, 1981, ed. J.Uglow, 1-9.

Koolhaas J M Schuurmann T and Fokema D S 1983 Social behaviour of

rats as a model for the psychophysiology of hypertension In: Biobehavioural Bases
of Coronary Heart Disease ed: T M Dembrowski T H Schmidt and G. Blumchen
391-400 Karger: Basel.

Lutgendorf S K 2001 Life, liberty and the pursuit of happiness: good welfare in
mans In: Coping with Challenge: Welfare in Animals including Humans ed: D M
Broom 49-62 Dahlem University Press Berlin.

Moberg G P 1985 Biological response to stress: key to assessment of animal well-
being? In: Animal Stress ed: G P Moberg 27-49 American Physiological Society:
Bethesda Md.

Toates F and Jensen P 1991 Ethological and psychological models of motivation:
towards a synthesis In: Farm Animals to Animats ed: J A Meyer and S Wilson 194-
205 MIT Press: Cambridge.

Hughes, B.O. 1982. h4 1& fI W1 B 2 R BB H =. HITHBWBFFLF?
Proc. 15th Annual Conference of the Reading
University Agricultural Club, 1981, ed. J.Uglow, 1-9.

Koolhaas J M Schuurmann T and Fokema D S 1983 VB W &7 A EABE
ERMOEABESHER FNEWAEESTARESE ed: TM Dembrowski TH
Schmidt and G. Blumchen 391-400 Karger: Basel.

Lutgendorf SK2001 £ 4 -~ Bl RiEREM  ABERIFWNERN. EEHLL -
HAHEAF B #EF. ed: DM Broom 49-62 Dahlem University Press Berlin.

Moberg G P 1985. J& /7 iy 4 3 R J& . 3tk &4 12 1 o il 422 2749 7 ed: G P
Moberg 27-49 American Physiological Society: Bethesda Md.

Toates F and Jensen P 1991 i M AN R WEEN: M bk ELHYIE
# ed: JA Meyer and S Wilson 194-205 MIT Press: Cambridge.

87




Sentience, Welfare
and
Obligations to Animals

Donald M.Broom

Centre for Animal Welfare and Anthrozoology
Department of Veterinary Medicine,

University of Cambridge,

Madingley Road,Cambridge CB3 OES,

U.K. dmbl6@cam.ac.uk

it

g

WP fiaaak ~ waF A2 5

Donald M.Broom

Centre for Animal Welfare and Anthrozoology
Department of Veterinary Medicine,

University of Cambridge,

Madingley Road,Cambridge CB3 OES,

U.K. dmb16@cam.ac.uk

88




How should we describe what should or should not be done to other
individuals?

We should describe the obligations of the actor rather than the rights of the
subject. (Assertions of rights and freedoms can cause problems.)

We all have obligations not to harm others.

If we keep or otherwise interact with animals, we then have obligations in
relation to their welfare.

In the United Kingdom Animal Welfare Act 2006 each person who keeps or
is responsible for animals has a duty of care. They can be prosecuted if they
do not care for the animal properly.
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Awareness of own learning / achievement: emotional responses
Hagen (CAWA) young cattle showed behaviour and heart-rate response at the
moment of learning.

We had a similar result in a study on sheep learning.
It may be that they were aware of their own success in solving a problem.
Eureka!
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Can pigs use information from a mirror?

1. Pigs naive to mirror shown food behind a barrier, visible only in mirror:
9/ 11 pigs went behind the mirror to look for it.

2. Give the pigs five hours of experience in a room with a mirror.
They look at it.
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Old English Sheepdog brought to RSPCA
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Veal calf in crate
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Chickens: breast blisters and hock burn
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Killing trou;@}@aving to"§ﬁffosate in air
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Evidence for increased concern about animal welfare.

-Letters from the public, media coverage.

-References in parliamentary discussions and government
statements.

-Requests for scientific evidence concerning animal welfare.
-Activity of scientific and other advisory committees.
-Funding of scientific research on animal welfare.

-Increased teaching and conferences.

-More legislation

Members of the European Parliament receive more letters on animal
welfare than on any other subject.

These concerns and actions in Europe are echoed in many other countries.
Animal welfare research, national committees and laws are developing
around the world.

The O.LE. is now playing a part in this.

Multinational food companies are also having important effects.
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Welfare in Wildlife Management

Donald M. Broom

Centre for Animal Welfare and Anthrozoology
B Department of Veterinary Medicine
University of Cambridge, U.K.
dmbl6@cam.ac.uk

W 71 8y L e Bl P A

Donald M. Broom

Centre for Animal Welfare and Anthrozoology
S Department of Veterinary Medicine
University of Cambridge, U.K.
dmbl6@cam.ac.uk

114




Killing animals - pests, unwanted animals, animals
for fur,etc. - is an ethical issue.

Poor welfare is an ethical issue.
Damaging the environment is an ethical isssue.

We have moral obligations towards
animals which we use.
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Welfare ends at death.
Hence instantaneous death is not a welfare issue.
But the effects of attempts to kill, e.g. by trapping,

poisoning, hunting with dogs, shooting, may be to
cause very poor welfare.
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Effects of killing methods on welfare depend on a
function of severity and duration.

In some countries, poisons must be tested to check
the degree of pain and suffering caused.

Anti-coagulants cause local haemorrhages and
these are very painful for a long time in humans.
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Gregory et al found that potassium cyanide killed
brush-tailed possums with signs of poor welfare
lasting for a mean of six minutes.

The severe effects of 10-80 lasted for more
than 10 hours.

The effects of strychnine are very severe and very
long in duration.
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Bateson and Bradshaw (1997) studied red deer
(Cervus elephas) shot or hunted by dogs.

Measure Deer stalked Deer hunted
and shot with dog pack

Plasma cortisol <3 197

nmol/l

%LDH 5 3 28

BatesonfrBradshaw (1997 ) #t % #% 18 #% 3 I8 44
W A% e 7 & (Cervus elephas)

Bfi B EMEE  LUBFEITE
&R <3 197

nmol/l

%LDH 5 3 28
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Scaring or excluding pests is often the best control
method.

Removing resources can also be effective.

In each case, full costs, such as the number of
individuals which starve, should be assessed.
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Conflict between promoting conservation and
promoting good welfare.

2.Preserving land for hunting or shooting.
3.Allowing cats to roam.

4.Keep all farm animals free range.
5.Wild animal rescue.

6.Test medicines and pesticides.

7.Nature reserve and wild population management.
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Calf welfare
especially pain control
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Calf welfare may be poor because of the housing system or because of
inadequate management, feeding or disease treatment.

WAwEHTRE A HE R TlaEmE
o~ fRE SRR BT T

142




Calves need to:

Find and suck a teat,

Ingest sufficient nutrients, including iron, and roughage,
Adopt a rest posture, rest and sleep,

Explore, show escape responses,

Exercise,

Groom whole body,

Interact socially.
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In the E.U., laws relating to dairy and beef cattle include a general
Directive, based on the Council of Europe Convention on the Protection
of Animals Kept for Farming Purposes, and Directives on transport and

slaughter.

E.U. Scientific Committees have produced reports on the welfare of
calves and beef cattle and on a wide range of cattle diseases.

The current scientific committee is the European Food Safety Authority
(EFSA) Scientific Panel on Animal Health and Welfare.

The recent EFSA report on the welfare of calves has confirmed the
conclusion of earlier reports and the current Directive that the welfare of
calves is poor in small pens where they are kept individually. Calves
should be kept in groups and can be managed in groups so that
respiratory and gastro-intestinal disease incidence is low.
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Calves reared in individual pens more
stressed by transport.
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Mean plasma cortisol levels both before and afier handling & trangpor:
Group-reared calves v crate-reared calves

Trunkfield et al 1991
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Mean plasma cortisol levels both before and afier handling & trangpor:
Group-reared calves v crate-reared calves

EHRRNEREFEREE  Trunkfield et al 1991
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We worked 30 years ago on factors affecting the likelihood of calves
receiving sufficient colostrum.

In a recent study in Cambridge by Dr Murray Corke, colostrum supplements
which vary widely in IgG levels, were found not to provide sufficient Ig for
calves so should not be used as a replacement for colostrum.

Whilst IgG in colostrum is typically around 75g 1!
IgG in several supplements was less than 30g 1!

As the amount given is usually less than a litre, this is not enough.
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Research on experience of human interactions

Effects of handling Aubrac calves - Boivin and Le Neindre

Measure No handling Weaning Weaning + 6mo
Eat concentrate from hand 0 100 33 %
Allow human touch 0 78 22 %
Time to sort animals 20.3 14.7 145 s
Animals kept still by man 0 100 89 %
Animals aggressive 57 0 0 %

B AR B ENERREVIR AT
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Calf welfare can also be affected by treatment and conditions during
transport and slaughter.

George Stilwell (University of Lisbon, large animal clinician in Vet
School) and I have recently carried out studies of welfare in calves during
farm operations.
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An initial question is do cattle feel pain?
Pain - asensation and a feeling which are aversive and
which indicate actual or potential tissue damage.

How can we know? What can we measure?

1. CAPACITY
Have they got nociceptors, pathways, analysis potential?

. IMMEDIATE RESPONSES
wvoidance responses. Vocalisations and other behaviours.
Physiological responses such as increases in cortisol in plasma.

3. LATER RESPONSES
Changes in plasma acute phase proteins, immunosuppression.
Longer term behaviour changes.

4. SUPPRESSION OF RESPONSES
Are responses altered by anaesthetic usage?
Are responses altered by analgesic usage?
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Is there any evidence that cattle are just thick-skinned and don’t feel pain?

Skin thickness is greater than ours.
Some touches could be appreciated less than in humans.

However, mosquito bites (penetrative) elicit responses, as do light touches.

Sub-cutaneous stimulation seems to lead to responses very readily.

What are the effects of the normal farm operations disbudding and
castration on pain and fear?

Is there variation in responses to the different methods used, or in extent of
pain and fear?

Can pain be relieved? Should it?
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We decided to measure:

2. IMMEDIATE RESPONSES
Avoidance responses.
\ocalisations and other behaviours.
Cortisol in plasma.

3. LATER RESPONSES
Some longer term behaviour changes.
Later plasma cortisol.

4. SUPPRESSION OF RESPONSES
How responses are altered by anaesthetic usage.
How responses are altered by analgesic usage.
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The disbudding of calves.
the use of a surgical scoop,
a hot iron,

or caustic paste.

fhe castration methods: calves
surgical removal of the testicles,
application of a constricting elastic band (rubber ring) at the base of
the scrotum,

external clamping with an appropriate device (Burdizzo method).
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Pain-related behaviours:
head-shaking,

ear-flicking,

head-rubbing,

inert lying,

alterations in gait,

amount of walking,

licking scrotum,

lifting hind leg,

abnormal lying,

rapid transitions between behaviours and
reluctance to go to the food trough .

How important is fear?
To humans?
To calves? Some of our measurements indicate pain and fear.
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The disbudding of calves by the use of all three methods leads to increases
in: - the concentration of plasma cortisol and
- such pain-related behaviours as head-shaking, ear-flicking,
head - rubbing, inert lying and rapid transitions between behaviours.
(Stilwell, Carvalho, Lima and Broom 2008)

When 4-week-old calves were disbudded with caustic paste, plasma cortisol
concentration increased for 60-90 minutes and pain-related behaviours
increased substantially for 3-4 hours. Some changed responses reported up to
24h.

If an anaesthetic (lidocaine) was used (cornual nerve injection), the pain
indicators were reduced during the first hour but not during the next two or
more hours.

If the analgesic flunixine meglumine (NSAID known to inhibit mainly COX-
1) was also given (i.v.), neither physiological nor behavioural indicators of
pain were shown on the first day.

The use of the analgesic alone did not prevent pain indicators in the first three
hours after disbudding.
(Stilwell, Carvalho, Lima and Broom 2009)
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The disbudding of 11-week-old calves by the use of a hot iron also led to
increases in the concentration of plasma cortisol and pain-related behaviours
such as head-shaking, ear-flicking, head-rubbing, inert lying and rapid
transitions between behaviours.

Means
Cortisol Pain-related
nmol.I'!  behaviours

per period

Baseline 16 0

30 minutes after disbudding alone 122 4.9
30 minutes after disbudding + carprofen analgesic 92 2.9
30 minutes after disbudding + lidocaine + carprofen 13 0.9
1.5h after disbudding with lidocaine anaesthetic 31 1.8
6h after disbudding with lidocaine anaesthetic 34 2.8
6h after disbudding, lidocaine and carprofen analgesic 17 1.8
24h after disbudding alone 25 0.4

(Stilwell, Lima, Carvalho and Broom 2010 and in press)

EREBAIARNEFEA > eELEXARREUR
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(Stilwell, Lima, Carvalho and Broom 2010 and in press)
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Plasma cortisol concentrations in calves in relation to disbudding

Before 1 hour 3 hours 6 hours 24 hours

Scoop 72  27.6 26.6 14.0 11.0
Hot-iron 8.7 13.0 9.9 8.3 11.1
Caustic paste 6.1 22.7 8.3 6.0 4.6
Not disbudded 4.8 4.1 3.1 4.7 2.1
G ES SR g & LY Y
EAE LUNE 3NE 6/NEF 240N
oA 9% 72 2716 266 140 11.0
Y48 8.7 13.0 9.9 8.3 11.1
Y& i 6.1  22.7 8.3 6.0 4.6
£+ 4.8 4.1 3.1 47 2.1
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Behavioural indicators of pain in calves in relation to disbudding

5 minutes 1 hour 3 hours 6 hours 24 hours Total

Scoop 22 28 9 18 9 86
Hot-iron 38 25 10 12 2 87
Caustic paste 51 20 12 0 0 83
Not disbudded 6 0 2 2 0 10
W4+ A RARAMATH
5448 LB 3B 6/NEF 24/NEE A Fu
I EHE 22 28 9 18 9 86
Y-85, 38 25 10 12 2 87
Y g 51 20 12 0 0 83
BLA 6 0 2 2 0 10

157




The castration methods employed for calves are all known to cause severe
inflammation and pain.

The use of a Burdizzo clamp for castrating calves led to changes in:
plasma cortisol concentration and

behaviour (immediate reactions to clamping, alterations in gait and amount of
walking and reluctance to go to the food trough) for at least 48 hours.

Physiological responses

Plasma cortisol concentration
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Group  N° castration -5 minutes

C
E
EC 11
EF 12

oo

15.45+3.20*
16.22+3.45"
10.612.73"
19.48+2.62"

oo

castration +6 h

36.7845.24®
21.5615.90®
15.12+4.47™
17,69+4.28"

castration + 24 h

46.99+7.15°
36.4647.15°
24.6616,07°
32.5745.82°

castration + 48 h

24.89+4.97™48
36.28+4.07°8
15,814,257
32.45+4,06°"

Mean = SE plasma cortisol concentrations (nmol/L) for castrated calves:

untreated (C),
epidural lidocaine (E),

epidural lidocaine and carprofen (EC)
epidural lidocaine and flunixin-meglumine (EF).

same lower case letters indicate no difference between groups p<0.05.

same uppercase letters indicate no difference across time p<0.05.

Group  N° castration -5 minutes
: 15.45+3.20*
E 16.2243.45"
EC 1 op1e073
EF 12 19 480060
P EATEE

#HEa (C)

castration +6 h

36.7845.24®
21.5615.90®
15.12+4.47™
17,69+4.28™

BRIESA L FE (E)
BRIESA L FE M FET (EC)
BRINESA L SRR 7 F B (EF) -
A BN R B R ON R AR £ 2P <0.05 -

A0 Bl R B 58 R OT R ]y £ 2P <0.05

castration + 24 h

46.99+7.15°
36.4647.15°
24.6616,07°
32.5745.82°

castration + 48 h

24.89+4.97™48
36.28+4.07°%8
15.81+4.25%8
32.45+4.06™®

R BN 4o % BCR BR R . (nmol /L)
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The castration methods employed for calves are all known to cause severe
inflammation and pain.

The use of a Burdizzo clamp for castrating calves led to changes in:

plasma cortisol concentration and

behaviour (immediate reactions to clamping, alterations in gait and amount of
walking and reluctance to go to the food trough) for at least 48 hours.

Behaviour:
Reluctance to go to the food trough

Responses to clamping and its effects.

Cluster analysis carried out.
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The castration methods employed for calves are all known to cause severe
inflammation and pain.

The use of a Burdizzo clamp for castrating calves led to changes in:

plasma cortisol concentration and

behaviour (immediate reactions to clamping, alterations in gait and amount of
walking and reluctance to go to the food trough) for at least 48 hours.

Epidural anaesthesia using lidocaine had effects for the first six hours but
pain measures were unaffected during the next two days.

If the analgesic flunixine meglumine was also given, indicators of pain were
not shown during the first 24 hours but were shown after that.

Treatment with the analgesic carprofen prevented pain indicators for 48 hours
(carprofen is an NSAID that inhibits COX-2, half life <70h).

(Stilwell, Lima and Broom in press)

?jﬁ YE RN A E SIEEREAYEE X 2 fEEE
VE3[]

R Burdizzosh %8 4 £ % - &5 B KHERRE W
BACHM KU LB K& - ATEL SRR - fTENEUR
JRAEE B E G S AT 2 8 1 HABIN -

HRMO N AR R VE - EHETREHRAEZR -
1:3‘}%ﬁi’%iﬁ'JE'JEZM\B#WZ‘@&@F{#Z#%%E%?% B2 R E
}ﬂ‘ °

# 3% F carprofen st & | v T8 7 8 46 4% 2 48/ i
carprofen 3 & # /\ A 70N i o

(Stilwell, Lima and Broom in press)
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In a recent study, one group of cows was treated with carprofen at
parturition and another group was not.

The analgesia group:
fed more often in the three days after parturition
produced more milk by 305 days in milk

were less likely to be pregnant at 220 days post-partum.

Shubert, Broom and Stilwell in prep.

BaEUARD - — 4D IkEF e Fcarprofen - 5—
AR

SRR B4

¥ SRR B BUR &

SObRMEFBN - WILERS

EABH220K > PR EE % 2

Shubert, Broom and Stilwell in prep.
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Summary

The major welfare problems for calves occur if the housing conditions and
food are inadequate, in particular individual housing, insufficient fibre in
the diet and insufficient iron in the diet.

If the conditions and feeding are good, respiratory and gastro-intestinal
diseases are the important causes of poor welfare.

Farm operations are also important, anaesthesia and analgesia are needed.

In a comparison of the welfare of calves following disbudding, all caused
pain. The effects of scoop use continued for at least 6 hours whereas the
major effects of hot iron and caustic paste were in the first three hours.
Some effects continued for 24 hours.

Following disbudding, there is clear evidence of pain unless both

anaesthetic and analgesic are used.

o=
RS

WERHNHEETEREET B LM E GerfEH - &
BT BRG] ~ SRz AR TSR R -

T SRR AR R 35 0 R PR R A U bR R R A R
R EWMER -

RS FAERWAREE - i BRI SRR BT LA Y
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Summary

Castration using a Burdizzo clamp leads to pain responses for up to 48
hours.

Work by other people shows that use of a rubber ring and surgical
castration also lead to prolonged pain responses unless pain relief is given.

Calves given just lidocaine anaesthetic or just analgesic still show pain
responses

Carprofen prevents later pain responses up to 48 hours.

Both anaesthetic and analgesic are needed to prevent pain in calves that are
disbudded or castrated.

Such use will increase farmers’ costs.
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s

F Burdizzo$t 3 & 1 iR 48/ NEF YR R JE -
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What can we measure?
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Plasma cortisol in two groups of sheep during a long journey:.

2

g
=%
£
25}

T AR - 7E R AR S 8 v o 3 H Y

2

Cortisol (nmol 1}
=

172



173



Poor welfare during transportis often associated with poor carcass quality
and reduced value.

Bruising, bone breakage, PSE and DFD meat cost money.

Also, animalsare very obvious during transport.

Public concern about poor welfare during handling and transport results in
some consumersrefusing to eat meat at all and many refusing to buy from
a particular country or company.

BHYHATWENNEE BYEVFIAREE &
FEEEZE -

i o BERETR - KE W (PSE) e A (DFD) &%
B R

T L 7 1 % 3 P o B 4 2 FF BT & LMY
HEARRHERRRAEGYFENRERLHE > &

EZHRERL2ERRH AR ARSI EFHERLNE
HE—LBEFZRAHEE A -

174




Transport. The procedures associated with the carrying of animals from
one location to another by road, rail, ship or air.

Journey. An animal transport journey should be regarded as commencing
when the first animal is loaded onto a vehicle and as ending when the last
animal is unloaded, and includes any stationary resting / holding periods.

The same animals should not be regarded as commencing a new journey untif
a period of over 48 hours sufficient for rest and recuperation of the animals
with adequate food and water provided, has passed since the end of the
previous journey.

Ty Ewafie D EE > #K 0 BERTET A4
B —RERER R °

A PN EWmBEE S SR RRFEWT A L
W% RR&k—SBWRE R RAER > 8-SR K
REFFEMMA -
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Who has responsibility for transported animals?

Owners

Buying or selling agents

Animal handlers

Transport companies and vehicle owners
Drivers

Managersand staff of facilities at start and end of journey

S ESER R RESE ?

] £

ERMMHAE
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EEEE ARSI ARM > MRS AN ERTEAR
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Who should receive training?

All those who will handleanimals, e.g. duringloading or unloading.
All those who drive livestock vehicles.

Otherswith direct responsibility for the animals.

sEfE eI 2R ©

BiE AR RS A Bl R R RO
Bk WA T B
EUHBY A EER WA
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What should be taught during training?

Practicable methods for assessing welfare, including health.
Some laws and codes of practice.

Methods of handling animals, driving vehicles containing animalsand
inspecting animals.

How to deal with emergencies.

SIFREVAS R ?

A BEEEWT AT X
AH B = DL R TR <F A

RHGY > ERBAHYWARBTEURBREHY T
E
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How should vehicles be designed and maintained for animal
transport?

Taking account of effects on animal welfare, for example:
how to ventilate adequately,
possibilities for injury or disease transmission

and how to inspect the animals.

The same points apply to animal containers,e.g for poultry.

)EEEHR B T ARG ERETREE ©
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o 0T R A AT 0 R

1 R A S B B VT R
iR B

HEWEET TRAERGWNAER  FlURXEHET

183




What documentation isneeded before and during transport?

How should the journey be planned?

Travel plans should refer to:
- the time and expected place for stops,
— how any mixing of animalswill be minimised,
— space allowance to be used,
- how food and water will be provided if they are necessary;
- emergency plans, e.g. for disease or bad weather.

EiRIAHEE - FRERELE S ?
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Calvesreared in individual pens more stressed by transport.

1 before manspert 3
+

B after transpore

ilean plasma serdaol levels Both before ard afier handling & trinsgec
Group-reaced ealves ¥ era-reared calves

Trunkfield et al 1991

ARERBEMY Y BAEEAEYBH R -

[1 before manspert &
+
B after transpore

ilean plasma serdaol levels Both before ard afier handling & trinsgec
Croup-reaced calves ¥ crare-reared calves

Trunkfield et al 1991
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Factors which can result in poor welfare during animal handling
and transport.

7. Design of vehicle, loading and unloading facilities

ERKRNAESESHE e EE0RE

7. Sy T AL R 5 8 B Yy W9 B R R
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Factors which can result in poor welfare during animal handling and
transport.

8. Insufficient space allowed.

Some animals stand during all transport, e.g. horses.

Othersstand on short journeys but lie after a few hours, e.g. sheep
Otherslie on all journeys if possible, e.g. pigs, chickens.

Animalswhich stand, need space to stand with legs braced so that they can
maintain balance on a moving vehicle.

They make great efforts not to touch one another.

For comfortable standing and lying, sufficient area and headroom are needed.

Eh KRR SESRE DB AEZNERRE
B.EHEMTR
AegHy e EEERAMAEE >l K

HEthghy R R AR E P EBNEREAGRETRE
» ffl %

FboYrERme AT EIRME Bl BB
HENEYFES MR A EWWE LSS > UEAET
W ER T E FRHPH

AP LB % 1 R S C B4 2 R o SR R

FHEIE LUK T L EAR T RNERLKETESE/M (

headroom )
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Many of the key factors affecting animal welfare are determined pre—
journey.

[t isimportant to determine group—composition and put the animalsin
appropriate pens/containerson the vehicle.

Previous travel experience affects welfare.

Some animalsare not fit to travel or are at risk.

Conditionsbefore loading, for example adequacy of shelter,can have big
effects on welfare.

&% %8 B 48 A o Bl o ] 2% FUR N g S

RAEI LT Y VT DR F — B 0 LURE B B
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Effect of loading only or loading and transport on plasma cortisol in pigs

Transport af plss

=
E
E
=
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Transport af plss
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Loading of animalsrequires good facilities and supervision.

Theuse of goads or violent use of sticksetc. can cause very poor
welfare.

Lifting animalsby ears, tail or wool causes pain.

ERONEERE R MOREE -
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Poor quality driving
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Prolactinin plasmais higher in overheated animals

Fleeced sheep v shormn sheep
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As tradein farm products becomes more and more international, and
consumersin increasing numbers of countries demand good welfare standards
during animal transport, the necessity for international standards for animal
welfare during transport becomes more important.

The OIE standardsarelikely to be a minimum that most countries will follow.

However, the standardsenforced by food retail companiesin some countries
will be higher.

Hence most countries will choose to use the higher standards.

REMNE 7 HAMERL BARSWHEEFLERRE
ERAHARFNGNEN > REDWEERFNEIFE
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In thelong term, education has a great effect on human attitudes.
People with more knowledge of animal welfare science, and on the physiology,

behaviour, and cognitive ability of animalsare more likely to treat themin a
way that ensures that their welfare is good.

20 years ago there were about six people in the world teaching animal welfare
1n veterinary, agriculture, biology and psychology courses.

Now there are hundreds.

For example, 32 in Brazil.

People in many countries know from books and television programmesthat
farm and companion animalsare clever.

RERE > BATUEZVEABWRE -
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Dairy cow welfare problems: consequences of breeding

Isinability to adapt related to genetic selection in animal breeding?

This would depend on how heritable the characters are.

Jensen et al 2008 produced a list of behavioural qualities and heritability
reptimates for them.

They pointed out that many of these were based on too small a sample.

Studies of the heritability of production traitsin dairy cattle can have much
larger sample sizes.

AHEfEE: FEOERR

ELHYH "#LIE & (inability to adapt) B
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When dairy sires are ranked for productivity, two sires may be the same
but productivity of their progeny may vary from one housing environment
to another (scaling effect).

For production animals, heritabilityis higherif thereis more control.
O
For example, milk yield had a slightly higher heritabilityin U.S. dairy
cattlein indoor systems than in extensive systems.
(Fahey et al 2007)

ANBERNHENIF > THRFRA 1t EELENN
EEN RVRETENEZEERER > MARKTE (
JH R & - scaling effect )
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(Fahey et al 2007 )
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What selection methods have been used for farm animals?

1. Select from within a group, e.g. the least lame cows.
For poultry, selection based on individuals or on group performance
has been tried. (Muir and Craig 1998).

. Crossbreed animalsso the heterosis results in more robust progeny.

3 (a). Use a selection index (conventional description) that allows several
traitsto be selected for at once.
The consequences depend on the weighting of traits.

3 (b). Use a selection index (genomic description).
Genetically selected estimated breeding index (GSEBI) produced.

[IEERED A ERRRIZE) ©

Lﬁg—ﬁﬁ%*%ﬁ’W@iﬁﬁﬁﬁﬁWﬁ%%
FEH  REANRYREHPYHRIAGE > WE
F R EHA M o (Muir and Craig 1998)
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EEFREHAERNHLETHTH

3(b)fE M e 8 ()
EFGEFMEEAEE (GSEBI)

213



On many farms the average production per cow 1s over 10,000 kg of milk
per lactation and individual cows may produce twice as much

EC Milk/c

4000
.3}\ .@" q" q’““ q§ q’\"’ ’\" q’\ g‘i‘ %“ q% \qq & \qw“ Sy q?m"'
Average energy corrected milk yield for Swedish dairy cows over time:

increased from 4,200 kg to 9,000 kg between 1957 and 2003.
(from Oltenacu and Algers 2005).
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BB 4 ESIE (energycorrected) 4 Wb ILE @ &£1957%2003

F /> #4200 )T 3 fw F19000A JT -
(from Oltenacu and Algers 2005).
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United States
1957 —2007: the average milk production per cow increased by 5997 kg.,
3390 kg of thisincrease, or 56%, was due to genetics.

(Oltenacu 2008)
UK
1996-2002: an increasein average yields of dairy cows of about 200 kg/year,

50% of the increase in milk yield is attributed to genetics.
(U.K. national records)

Changesin dairy cows in Austria

1988 2007
Mean yield per lactation (kg) Holstein 5500 8200
Simmental 4500 6600

(Knaus 2009)

=6l

1957-2007 : F 34 FEAF LI E B MS99TA T - HF33900 7
®56% = K A EFE K% - (Oltenacu 2008)

RE

1996-2002 : 393043k SL E & #2000 T > H H50%5% 5K
B A FE %% (UK. national records )

BT
1988 2007
FERIHMEHEE(AT) EHF 5500 8200
It 4500 6600
(Knaus 2009)
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The dairy animal is producing (many 10,000 kg +) considerably more than its
ancestor would have.

Thebeef cattle averageis 1000-2000 kg (Webster 1993).

The peak daily energy output of the dairy cow per unit body weight is not
very high in comparison with some other species such as seals or dogs.

However, the product of daily energy output and duration of lactation is very
high indeed.

Hence long-term problems are the most likely to occur in high producing

animals.
(Broom 1995, 2001, Nielsen 1998)

HAAFHHEELE  EEFRFELE (—FATUL) WL
7+ o

— 4 & F 3 ILE A10005]2000\ T = (Webster 1993)

G EAMEEEN  BHHERERER > LEL MY
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FobRHREE AR EaEEWNSHN S L -

(Broom 1995, 2001, Nielsen 1998)
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Why should we be concerned about milk production levels?

Because of effects on a series of indicatorsof poor welfare:

reproductive problems, leg disorders, udder disorders, starvation, reduced
longevity.

Also other aspects of sustainability such as utilisation of resources that
humans could use and wasteful production of greenhouse gases.

A REEZRFILEEARTF?
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Average calving interval and proportion of cows alive at 48 mo of age over
time for Holstein cows in the Northeastern United States
(from Oltenacu and Algers 2005).
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(from Oltenacu and Algers 2005).
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Welfare indicators 2. Other metabolic disorders

Thereproduction problems are largely a consequence of metabolic disorders
but other metabolic disorders, such as ketosis, also occur in dairy cows.

Lameness and mastitis are also linked to metabolic disorders.
Thereis a genetic correlation between milk yield and metabolic disorders so

all of these, including reproductive disorders, lameness and mastitisare
production-related diseases.

Al IEERe « BRI RR

A ART S T EH AR EFAG BHER |
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Welfareindicators 3. Leg and foot disorders

Inthe UK. in 1980, lamenessin dairy cows was estimated to be less than
10%.

By 1990 it was more than 20%.

The more widespread use of cubicle houses was one of the causes of the
Increase.

Publicationsof careful studiesin thelast 15 years in various high-producing
countries show leg and foot problems to be 35 =59 cases per 100 cows per
annum.

Thisfurther increaseis mainly attributable to genetic change and associated
feeding and metabolism.
An example of a link to milk yield: cows that got sole ulcer and white line
disease were higher than average yielders in the herd.

Amory et al 2008 Preventive Veterinary Medicine 83, 381-391.

iBAIEIRS | BRERR
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—ERFIEEHMBES : BEEILFFR Eﬁ?' [ %M (sole

ulcer ) & B4 % % (white line disease) HELf] > :}:;#u}:slzig
WILEWF A -

Amory et al 2008 Preventive Veterinary Medicine 83, 381-391.
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Welfareindicators4. Mastitis

Mastitishas also been increasing during the last 30 years, despite
Improvementsin veterinary treatment.

Ingvartsen et al 2003 reported that after a high-yield lactation there was
more mastitisin the next lactation.

Several studies in high-producing countriesreport 40 cases per 100 cows per
annum.

TEAERS © FEIRK

BERBHILBROWERTEHHEWES - HEHBE30
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Pryce et al 1997 reported from UK positive correlations between milk
production level and indicators of poor welfare.

Milk yield from 33,732 lactation records:

calving interval 0.50 + 0.06
days to first service 0.43 + 0.08
mastitis 0.21 + 0.06
foot problems 0.29 + 0.11
milk fever 0.19 + 0.06

Pryce% it 19975 » E—REEHREE L - FALEEKTF
T R B AR 1R R AR Y B

33,732 3L H Z W FLAT R BT

X gl 0.50 =+ 0.06
®—KEAEHS TS 043 £ 0.08
SRR R 021 =+ 0.06
Ji& 7 R 029 =+ 0.11
43 3R 0.19 =+ 0.06
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Welfare indicators 5. Starvation

Starvationis an energy availability deficit which resultsin metabolism of
functional tissues ratherthan just food reserves.
(Broom and Fraser 2007, Domestic Animal Behaviour and Wélfare, 4th edn, Wallingford: CABI.)

Dairy cows utilise body tissue during part of lactation and may be hungry or

starving because the metabolic output is greater than their input from food.
(Webster 1993 Understanding the Dairy Cow)

Higher yielding cows utilise more body tissue than lower-yielding cows so are
starving for longer. (Veerkamp 1998)

Combinationsof metabolites are needed to show that significant starvation
hasoccurred. (Agenis et al. 2006)

TBAUIERRS © BB

PUEk  MHEFARBVHFT R > B2 —BE R A
BWHTRAAEE  EENABRRETRNEAEL - (
Broom and Fraser 2007, Domestic Animal Behaviour and
Welfare, 4th edn, Wallingford: CABI. )

LA B A TE v SUHA R - R AR A R S R AR AR - LT IR
HAEZRBRILFBI Y > WERIERR R RIE L
o (Webster 1993 Understanding the Dairy Cow )

EERWILFLEZMWILF  HHEESL SBALMS > &H
HEREERE A o (Veerkamp 1998)

FRREAYEGEE  #HIETCRBELAERIENREIS
(Agenis et al. 2006 )
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Welfare indicators 6. Reduced longevity

Thenumber of calves produced by the average Holstein in the USA in 1966

was 3.4.
By 1994, the average was 2

Dairy cows in Austria

Mean number of paritiesin culled

Mean number of calves

8.

Holsteins
Simmental

Holsteins
Simmental

1988 2007
3.6 3.3
3.95 3.9
3.59 3.26
3.98 3.87
(data from Knaus 2009)

Theincreasesin all six indicators of poor welfare coincide with the increase

in Holstein use.

The optimal profitability in dairy production has been calculated to occur if
the cows live for six lactations. (Esd 1998)

BAliEIR0 - FJoniERE
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4

3
4

1988

3.6
3.95

3.59
3.98

2007

33
3.9

3.26

3.87
(data from Knaus 2009)
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Effectsof bovine somatotrophin (BST) usage on dairy cow welfare
Increasein risk of clinical mastitisabove risk in non-treated cows as
demonstrated using meta-analyses or large data-sets: five studies 1545%, 23%,
25%, 42%, 79%.

Foot disorders: large scale study with multiparous cows showed 2.2 times more
cows affected and 2.1 times more days affected.

Pregnancy rate dropped from 82% to 73% in multiparous cows and from 90% to
63% in primiparous COws.

Multiplebirths substantially increased.

Injection site: severe reactionsin at least 4% of cows.

(Report of E.U. Scientific Committee on Animal Health and Animal Welfare,
adopted 10th March 1999)

A ERERHE (BST) HHIEF 22

AHAEIMBEAREBEE T FRERBRZSEH D E L IR
KA 0 AR B A 15-45% 0 23% 0 25% 0 42% 1 79% o

BEER  ARBHH— S FECMARET  — T4
Vo E %2 5226 B - BB SR B 2.1 -

— M FHEZREENRUERETI% > MUK IHEFFZERRE
90% &A% £63% -

— M FIARARE S -
EREAL - EDA%UNEFEHHMAARIE -

(Report of E.U. Scientific Committee on Animal Health and Animal Welfare,
adopted 10th March 1999)
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Are current trendsin dairy farming leading to a sustainable industry?

Threefactors may make some dairy farming unsustainable.
Cow welfare.

Efficiency of production in relation to human food requirements.

Greenhouse gas production.

BABRXNEZESEXEERILOE ?
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Cow welfare.

Thisis the most important current problem for the dairy industry.

At present, considering the severity of the effect on welfare, the duration of
the effect and the number of individualsinvolved, after broiler chickens,
dairy cow welfare is the worst animal welfare problem in Europe.

Urgent action to change genetic selection and management of dairy cows is
needed.

Lzl

EREWNHREXEREZNRE

FEERTRPVGEANMBRELR - EHARH - UK
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o
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Efficiency of production in relation to human food requirements.

Dairy cattle can utilise pasture plants, a resource unavailable to humansas
food. However, many are fed concentrates that humanscould utilise.

If cows produce 9000 kg per lactation, 40% of their diet hasto be

concentratesand 96% of the protein they eat could have been used by
humans. Thisisa serious net loss of nutrientsfor humans.

If dairy cows have a diet of 70% forage plants and the 30% concentrates
includes 70% from by-products, thereis a net food benefit for humans.

Below this, thereis anet food loss which should be avoided.

B ARRYFERBERN < EENEE

LFTHNARE  E—EEERAAERWNEIR - EE
FHILFPERAAB T UAH 254 -

I AT AEHIAI A FEI00A T I » H40% 8 &4

XA RNEH > BT RACH & | B R 96% 2 A B W LA B
gk B AB—ERENERFENEL -
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Greenhouse gas production.

Dairy cows produce methane, a greenhouse gas.

Whilst there should be efforts to minimisethis, the value of cattle as
utilisersof pasture that we cannot otherwise use can be balanced against
this.

If cows live for a shorter time, their greenhouse gas production per unit of
milk production is greater.

BENERES

I EELER > =~ HEERERHE -

BEEBREEARD - BFEWMEELTHAET G
B A > WE ET AR -

EILFEFEE > NSRBI EAHE ZREDE
M EHES -

232




What could be thereactions of consumersif they believe that somethingis
wrong with dairy production?

Some could stop eating dairy products.
Some could eat some of the products but not others.

Some could write to retail organisationsto tell them what they will not buy:

SRESHAARMEERH AN - TES
BERRRE?

AEAGHERRLRS -
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What would be the cost to the industry of a 5% increasein vegetarianism?

‘What would be the cost of 20% of consumers ceasing to buy milk?

The cost of improving the image of an industry so that it could be said that the
welfare of our animalsis good, would be small in comparison with either of
these.

Theindustry should be proactive and change before consumers reduce
consumption.

RETHBIENEY - HEBBERFNTERE
oz 7
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Some actions are being taken by the industry but these are not great
enough at present.

Inthe U.K. breeding now includes the “Profitable Life Index” with
lifespan of cows included as well as yield and nutrient content of milk.

Each of the main welfare problems should be added.

In Sweden, health indicatorsare already included.

One changein direction would be to cross with some beef breeds.

RABRRECRIMAITY > EXHIREMEERLR

FARBELFWEH > A “FlEE®]E” (Profitable
Life Index) > & &  WIHLE > LA ECERES -
JE fm L5 £ F W 45 A B R

T BEEFCHESEN -

RLFHRAFRREAR > E—EHERETH
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In the E.U., laws relating to dairy and beef cattle include a general
Directive, based on the Council of Europe Convention on the Protection
of Animals Kept for Farming Purposes, and Directives on transport and

slaughter and the welfare of calves.

EFSA and previous E.U. Scientific Committees have produced reports
on the welfare of calves and beef cattle and on a wide rangeof cattle

BRI FMASAHRE RS B FARES
T VBERERGEM AL ZER > RHA N ESH
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The welfare of beef cattle

After six months of age, beef cattle welfare is often good but problems to
be considered include the following.

Effects of confinement and housing design

Managementin groups

Stocking density

Consequences of genetic selection, especially fast growth effects
Flooring

Bad handling and other direct cruelty

Traceability, marking, especially branding

Breeding

NS
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Effects of confinement and housing system

Physiological responses to confinement: tethered bulls show more frequent
episodes of high blood cortisol levels than bulls able to interact socially in
groups. They also show more stereotypies.

Individually housed bulls:
33% spent several minutes per hour tongue-rolling.

|
Causes of such abnormal behaviour and physiology: social deprivation and
inability to perform behaviours because of spatial restriction.

Tethered animals lack exercise and have different patterns of muscle fibres
from those free to walk and more osteochondrosis.

G PRFIRBSRETHIRE

SELE EHRHEGRAGRE  UARRENFE I
RAZMI LR LY € - EF5H LR B0NR
E&EtER gL -

33%ME A F B WS, BN R, EMEEHE (tongue-
Solling ) # % -

BRATARAETAR TR E ¢ A3 ] R IR T
BRLEEY -

DAKEENS R ES > LERTHTZRETLLE
HATENEY > AT RN ABERER > BEFER &R
B AR B o

238




Management in groups

Fighting and mounting can lead to welfare problems when beef animals,
especially bulls, are kept in groups.

The most important way of minimising such problems is to keep the
animals in stable groups since social mixing leads to much fighting with
€dnsequent injuries, bruising and extreme physiological responses.

In stable groups, mounting may lead to more injury than does fighting.

Animals that are frequently mounted become bruised and may suffer severe

leg injuries.

Mounting can be greatly reduced by the use of overhead bars, which

physically prevent it, or an electrified grid, which deters animals that wish to
mount. However, providing space for escape from animals that mount is the

best solution
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Stocking density

High stocking densities lead to increased aggression, injury and bruising.

At high stocking densitiesbeef cattle:

may have insufficient space for exercise,

are often unable to fulfill other needs e.g. showing normal social
responses,

and as a consequence may show more aggression and mounting.

"The space allowance at which production is reduced and indicators of poor
welfare increase substantially is 4 m?per animal. However, more spaceis
required for normal behaviour to occur. Trough space below 0.75m per
animal causes problems.
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Consequences of genetic selection, especially fast growth effects

Genetic selection for increased productivity, e.g. fast growth and high body
weight, can lead to poor welfare in the animals because of:

cartilage damage,
]['ﬂnb pain and
difficulties in walking.

Beef animals increase rapidly in body weight but they have little exercise if
they are housed in small pens and their leg growth may not be able to keep

pace with that of the rest of the body.
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Bad handling and other direct cruelty

For example, transporting animals that can’t stand (as occurred in the
Hallmark Meat episode).

Enimals that can’t stand or have difficulty in locomotion could have E. coli
infection,or Salmonella infection, or B.S.E.

HENEERAEMERRERETR
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Marking, especially branding

If animals can be traced, the sources of animal disease outbreaks are more
likely to be found.

If animals may get infectious diseases, such as foot-and-mouth disease,
tracing of the animals is important for economics and animal welfare.

When an animal is found at a slaughter-house with bruises, skin lesions, or
DFD meat, the welfare of the animal at various stages in its past can be
déduced.

The negative aspect of marking occurs when the method causes pain or
other poor welfare to the animals.
Hot-iron branding will always cause prolonged pain so should not be used.

Other marking methods should be used only if the effect on welfare is slight.
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Breeding
Joint disorders and other leg problems are important causes of poor welfare.

Their causation includes selective breeding for muscle mass, fast growth
rate and food conversion efficiency.

Hence conventional breeding methods need to be changed to take account
of consequences for welfare.

|

Transgenic animals and cloning

Genetic modifications in animals can:

» Dbenefit the animals, e.g. confer disease resistance

* help to treat human disease

» develop new products for other purposes

* increase efficiency of animal production.
Some people accept none of these. Few people accept the last two as

sufficient justification for genetic modification. A major reason is that
animal welfare may be poorer.
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Conclusions: dairy cows and heifers

The dairy industry should rapidly change policies relating to animal welfare
and other aspects of sustainability.

In relation to the impact of animal genetics on the welfare of the animals,
cooperation between industry and scientistsis essential.

For adult beef cattle, genetic selection has importantadverse effects on
welfare, and there should be less selection for fast growth.

Calves and older, some housing conditions cause very poor welfare,
including individual pens and those with fully-slatted floors and no
manipulable material.

Too high a stocking density, poor management in groups, inadequate
traceability, bad handling and unnecessary painful treatment such as hot-iron
branding should all cease.
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Pig welfare
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Pig welfare issues include:
housing
mutilations
handling and transport
slaughter
genetic selection

genetic modification
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Biological characteristics of Sus scrofa

a). Ancestor, readily feral, size change.

b). Social, temperature control —wallow.

¢). Food, sensory nasal disc.

d). Exploration, anti-predator, dunging.

e). Social, sexual, fighting.

f). Pregnancy 115 days, nest-building, parturition,

g). Piglet needs colostrum, awaits milk ejection, massages.
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Pig welfare questions 1

What flooring is the minimum requirement for pigs?
Relevant needs here include:
a certain degree of comfort / avoidance of injury
sufficient cleanliness to minimise disease risk
the possibility to thermoregulate

possihilities for manipulation
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Pig welfare questions 2

Should pigs be kept in tactile, visual, or olfactory isolation?
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Pig welfare questions 3

Should pigs be mixed and if so, how: very young piglets

3-5 week piglets
10 week + piglets

gilts and sows

Should tranquillising drugs be used?
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Pig welfare questions 4

Do pigs need light? If so, for how long and how bright?

What sound levels should be permitted in pig housing?

What NH,;, CO,, CO, H,S levels should be permitted in pig

housing?
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Pig welfare questions 5

How much living space

should be provided for pigs - 3-5 weeks?
- 10 weeks?
- 30-110kg?
- SOWS?
- boars?
s | )l
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Pig welfare questions 6

What should be changed in pig breeding?
Muscle size
Cardiovascular
Other physiology/carcass
Prolificacy

Behaviour
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Pig welfare questions 7

Should sows be kept individually? In what conditions?
How much food should sows be fed?  What kinds of food?

Should any sow housing condition be banned?
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Dry sow housing systems
Tethers
Stalls
Group with individual feeding stalls
Group with widely distributed or slowly delivered food
Electronic sow feeder (ESF)
Outdoor with arks, houses.
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Group-housed sows with feeding stalls can share
feeding stalls and feed at different times.

Electronic sow feeders: earliest were rear entry and exit,
originally fed several times per day and mixed sows from
different sources.

Now have front exit, once per day feeding, return sows to
same group.

Familiarise new sows/gilts before entry:.
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Pig welfare questions 8

What enrichment of the environment is
essential or desirable for sows, young

pigs, and boars?
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Costs of group-housing and stall-housing of sows

(from E.U. Scientific Veterinary Committee Report)

Individual Group
Building investment per sow (euros) 2617 2564
Housing cost per sow per year (euros) 354 346
Total cost per piglet sold (euros) 56.71 56.37
Labour cost as ratio 100 108
Fattening pig: cost per kg (euros) 1.580 1.576
IR 5EEL EI S RWEI =BV
(EHRFE: REHERBEZ G GHE)
BE B
BHEHHEERE RAREOT) 2617 2564
BHEBREFEERA (BT) 354 346
FEEE 5 R ABT) 56.71 56.37
AT A 100 108
JE B BT IR A (BT 1.580 1.576
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Pig welfare questions 9

What conditions are best for farrowing sows and their piglets?

Should any farrowing housing condition be banned?

58092 nE A 280
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What does the sow need? What do piglets need?
Evidence: sow behaviour in semi-natural conditions,
indicators of poor welfare in sows,
indicators of poor welfare in piglets
including mortality, morbidity;

problems after weaning.
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The deep straw Thorstensson system : group farrowing of
sows (e.g. 8), pen walls removed at 2 weeks, sows removed
at b weeks, no weaning check ——welfare good but some
piglets still crushed on concrete floor below straw.

Piglet mortality in U.K., % of piglets born alive:

Farrowing crates 11.6

Field with arks  11.5

Modified crates 20+

Thorstensson 15

Penswithraills 12 -17

K EAG EThorstensson & 4 B E 2 &7 (Hl18%) -
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Comparison of outdoor and indoor pigs

QOutdoor  Indoor
Litters per sow per annum 220 2.36
Piglets born alive per litter 11.2 10.6
Piglets weaned per litter 9.6 O
Sow feed tonnes per sow per annum 1.44 1.23

FPORENFRESILE

F%  EW
BEEREERER 221 236
BRARFER 112 106
Blafrmx 9.6 9.3
BESRSFEAER 1.44 123
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Pig welfare questions 10

When should piglets be weaned?

What should be provided after weaning?
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Barrier No Barrier]

Aggression 5.4 3.9
| Belly nosing ~ 1.56 3.24
Wt gain kg/wk 1.52 1.30

il Weaker piglets use the barrier
most.

Waran and Broom 1993

MR 4 AR
REH 5.4 8.9
B3 1.56 3.4
| BEMEOT) 152 130
BHE TR E R BN R

Waran and Broom 1993
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Pig welfare questions 11

Do pigs feel pain?

Should any of the following be banned or discouraged:
castration, tail docking, tooth clipping or grinding,
noseringing, ear tagging or notching,

insertion of electronic identifiers?
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Castration of boars: carried out at a few days of age

usually no anaesthetic or analgesic
S0 causes poor welfare in the piglets.

Why castrate? Boartaint — meat in 100kg + male has less
androstenone and skatole in castrates.

But —— intact boars have less fat

intact boars grow 7% faster to 100kg.
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Report of European Food Safety Authority
Scientific Panel on Animal Health and Welfare

The welfare of weaners and rearing pigs
effects of different space allowances and floor types.

November 2005
Main Conclusions and Recommendations:

Pigsuse and need separate areas for lying and for urination and defaecation,
except when it is too hot, or when thereis too little space, or when the pen
design is poor.

Straw or other suitable material should always be provided.

Design and management of floor should allow adeguate removal of faeces.
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EFSA Panel Report: Main Conclusions and Recommendations:

Space allowance and floor quality should be such as to provide for the needs
of pigs, including the need for material to manipulate. Thisreduces belly-
nosing and tail-biting.

Overcrowding increases disease risk and other causes of poor welfare.

Space allowance (A m? ) can be expressed as A=kx W 067
(W is weight in kg)

Figures given for limits.

EFSA SRAEWS « TRiGREAES
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Figures given for limits.
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Hens from
battery

cages have weak
bones

because of lack
of exercise.

Breoking Strength Of Bone By Husbandry System

FREREENE
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Breaking Strength Of Bone By Husbandry System
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A History Of Animal Welfare Science
o) o i P 2 g AR 52

ERJE © Donald M. Broom » 2011. Springer Science + Business Media B.V. 2011
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Animal Welfare In Education And Research Animal Welfare: An Aspect of Care,
Sustainability, And Food Quality Required By The Public
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ERIAE © Broom, D.M. 2001. Assessing the welfare of hens and broilers. Proc. Aust. Poult. Sci. Sym., 13, 61-70.
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Welfare Assessment and Relevant Ethical Decisions: Key Concepts
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&i}ACJE © Broom, D.M. 2001. Welfare Assessment and Relevant Ethical Decisions: Key Concepts. ARBS Annu Rev Biomed
Sci 2008;10:T79-T90.
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Quiality of life means welfare: how is it related to other concepts and assessed?
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ERlIAE © Broom, D.M. 2001. Assessing the welfare of hens and broilers. Proc. Aust. Poult. Sci. Sym., 13, 61-70.
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Consequences of Biological Engineering for Resource Allocation and Welfare
FF I8 47 0 bz ik A 1) 52 &
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ERIFE - Broom, D.M. 2001. Assessing the welfare of hens and broilers. Proc. Aust. Poult. Sci. Sym., 13, 61-70.
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Animal welfare and Legislation
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ERlIFE © Broom, D.M. 2001. Assessing the welfare of hens and broilers. Proc. Aust. Poult. Sci. Sym., 13, 61-70.
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Cognitive ability and awareness in domestic animals and decisions about obligations
to animals

B ez B PR RB HIGE S LB 5% - R FF B PIRH5

&i}AcJE: Donald M. Broom, CAWA, University of Cambridge, UK
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Effect of caustic paste disbudding, using local anaesthesia with and without
analgesia, on behaviour and cortisol of calves
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The Welfare of Livestock During Road Transport
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ERIFE © Broom, D.M. 2001. Assessing the welfare of hens and broilers. Proc. Aust. Poult. Sci. Sym., 13, 61-70.
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Report on “Pigs of God”

This report was compiled by Professor D.M.Broom with the assistance of Mrs Sophie Prowse and is based on

video material provided by WSPA and originating in Taiwan.
13" February 2008

The questions posed

The video information refers to an annual activity in Taiwan, known as “Pigs of God”, in which pigs that have
been reared for up to two years, reaching weights of up to 600 kg, or occasionally 900 kg., are killed in public
and their carcasses paraded around the streets. A report was requested about the effects on pig welfare of
the procedures evident from the videos.

Introduction

Scientific studies of the welfare of pigs have developed rapidly in recent years (Broom and Fraser 2007,
Faucitano 2008). The welfare of an animal is its state as regards its attempts to cope with its environment and
welfare includes health and feelings as well as the avoidance of stress (Broom and Johnson 2000).
Comprehensive reviews of the subject are provided in five Reports of the European Food Safety Authority
(EFSA) Scientific Panel on Animal Health and Welfare (2005-7). These detailed reports emphasise that the
needs of the animals must be taken into account when designing systems for keeping pigs. A further EFSA
Report on “Welfare aspects of animal stunning and killing methods” (2004) gives details of how pigs can be
killed in a humane way and of the pain and other poor welfare that is a consequence if effective stunning is
not carried out.

Pigs are active animals, when provided with an adequate environment, and even if provided with sufficient
food, spend much of the day foraging, selecting food items, investigating their environment and interacting
socially. In experimental studies of strengths of preference, pigs show strong preferences for social
companions, rooting in earth and manipulating straw or similar materials (van Rooijen 1982, Stolba and
Wood-Gush 1989, Hutson and Haskell 1990, Arey 1992, Matthews and Ladewig 1994). They find close
confinement aversive (Barnett et al 1984, Broom et al 1995). Lack of exercise in stall-housed sows results in
reduced mass in some muscles and reduced bone strength (Marchant and Broom 1996).

The complexity of pig behaviour, and the brain mechanisms which control it, is evident from a wide range of
studies. The learning ability of pigs is considerable and their social behaviour elaborate. As a consequence,
welfare problems arise for pigs if they are unable to control events in their environment, if they are frustrated,
or if they are subjected to unpredictable situations. Pigs have a similar pain system to that of humans and are
caused pain by lesions, bruises, pressure on localised body areas, etc.

Housing and management of the pigs

The pigs are kept in pens that would allow a normal pig to adopt comfortable lying positions and to turn
around. The pens would not provide the separate lying and dunging areas that pigs need. (Indication of poor
welfare)

The pigs shown in the video are so large that they would have difficulty in turning around. Their body size is
such that, at the time shown in the videos and probably for some weeks or months before this, they cannot
stand. This is evident in the living conditions and, in particular, at the time that the animals are being moved
for slaughter. The body size would prevent the animal from being able to control its own behaviour and its
interactions with its environment (Indication of poor welfare). This great body weight would cause severe
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discomfort to the pig. As they are not able to move easily, they would be likely to develop sores and injuries.
(Indication of poor welfare) It is also possible that internal organs would be damaged by the great weight of
the animal but there is no direct evidence for this. Were such damage to occur, for some damage there would
be no pain but for other damage there could be pain. In either case, welfare would be poor.

Normal pigs are able to select the times when they eat and drink. These pigs are force-fed with a wet feed
squirted into the mouth of the pig. During the force-feeding procedure, the pig swallows the food but some
movements are made that indicate that the force-feeding is aversive. No pig would eat so much food given
the choice. (Indication of poor welfare) The pigs appear to have no water at times when they are not being fed
so could be subject to some degree of dehydration and, because of their great body size, they would be very
susceptible to over-heating. (Indication of poor welfare) The risk of over-heating is made worse by the inability
of the animal to stand and cool themselves or to move to a place where cooling is more efficient.

The inability to stand would cause great problems to the pigs when they needed to urinate and defecate.
Inability to stand is likely to lead to urinary tract disorders. (Indication of poor welfare)

The pigs are kept in barren pens with no straw or other stimulation. Hence an important need of pigs to root
with the nose and manipulate material such as straw is not met in these conditions. (Indication of poor
welfare)

Movement of pigs to place of slaughter

As the pigs cannot stand, they are dragged by ropes put around the hind-quarters. This rope digs into the
flesh of the pig in a way that must cause pain. The action of pulling the pig along the road would be disturbing
to the pig and would be likely to cause skin abrasions. (Indication of poor welfare)

Method of killing the pigs

At least one pig is killed in the street with much disturbance and many people in close proximity. The pig is
rolled onto its back and a knife is inserted into its throat area, cutting major blood vessels so that it bleeds to
death. No stunning procedure is used. The handling procedure would cause poor welfare and the absence of
stunning would result in the pig feeling all of the pain and distress associated with the cutting of the throat.
(Indication of poor welfare)

After the sticking procedure, when the knife is inserted into the thorax of the pig, at a time shown as 2 minutes
11 seconds on the video, there is a short delay before the pig shows a series of violent struggling responses
between 2 min 30 and 2 min 45. Blood is pouring from the cut. There appears to be a reaction to a touch on
the cut skin at 2 min 56. During this time of 45 seconds the pig would have been in extreme pain. After this
time, mouth movements indicating breathing are shown at 2.57, 3.01, 3.06, 3.12, 3.17, 3.22, 3.33, 3.40 and
3.44. During this time, it is possible that the animal was sensible to pain but at some point it would have
become unconscious. After 3.44, no further movements are seen. Hence the period when the pig would have
been sensible to pain would have been between 45 and 93 seconds. (Indication of poor welfare)

| understand that killing without prior stunning is contrary to the law in Taiwan. | also understand that
force-feeding of farm animals is not permitted under the law in Taiwan.
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What do you think about feeding stray animal ? Right or wrong ?
How to manage “no-kill shelter” and their perpetual operations ?

What are characters of veterinary medicine student in animal welfare ?
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