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Dedication

IIn book is dedicated to the memory of Dr. Stanley E. Curtis, whose seminal contributions to the
« K.iiKciiK-nt of the welfare and well-being of farm animals are legendary. The following excerpt
1 >uiin article* written by Dr. Curtis in 2007 provides insight into the impact of his long-time con-
nilmtions to the improvements of farm animal welfare. His lifetime efforts are an inspiration to all
who seek to ensure animal well-being everywhere.

Nn important issue in animal agriculture nowadays is the public demand for evidence that animals on
Ihi ms and ranches are being treated humanely, that animal stale of being (ASB) is high most of the time.
Mm. right now. how should ASB be assessed in production settings?

Important as this question is. scientists have yet to reach consensus as to how to accomplish that
tukk. Il is an unsettled area of knowledge that is seriously in need of more concerted attention. Animal-
wrilarc scientists represent several disciplines, and therefore approaches, guiding principles, and
viH uhularies differ among them. These differences have led to confusion and misunderstanding among
interested stakeholders.

Many animal-welfare scientists, following the classic, pioneering contributions of observations and
thought by 1.J.H. Duncan (Duncan and Wood-Gush, 1971; Duncan, 1996, 2001), have concluded that
assessing ASB should be based mostly on animal feelings (Dawkins, 1980; McMillan, 2005). This
ultimately may be the ideal methodology. But unfortunately, right now we are unable for certain to
measure animal feelings (e.g.. anxiety, fear, frustration, and pain) directly, objectively, and scientifically
in the laboratory, let alone is it possible to do so in a production setting. (“Measure” herein is used in
the sense of “to ascertain the extent or quantity of by comparison with a standard.”) As Duncan (2002)
hus pointed out, the measurement of the behavior patterns postulated to be correlated with negative
conscious feelings in animals can itself be objective and scientific. It is at the step of the interpretation
ol such observations of behavior in terms of any associated ill feelings where the feelings approach is
Mill scientifically uninformed and wanting with respect to the practical usefulness of that approach on
farms and ranches today.

So, until such time as we do know how to interpret putative behavioral indicators of reduced animal
feelings, and how to quantitatively transform those indicators into valid measures of animal feelings,
some are instead advocating the use of objectively measurable animal-performance traits as indicators.
| lie bases of this performance-based approach include 1) the principle that what cannot be measured
cunnot be managed; 2) the fact thai wc now can objectively measure productive and reproductive per-
formance traits but not animal feelings; and 3) the fact that reductions in performance traits are early,
sensitive indicators that ASB is being deleteriously affected.

Much of the impediment to answering the big question of how to assess ASB may reside in the
fact that many — probably most — animal-welfare scientists have virtuously dismissed an approach
based on animal functions and performance, favoring instead an approach based mostly or totally

*We .nr deeply grateful to Dr. Wayne Kellogg, Editor in-Chief, Professional Animal scientist, for his efforts in grant-
lii)* permission to publish in this college textbook the “Introduction” to a manuscript tilled “Commentary: Performance
liklicales Animal State of Being: A Cinderella Axiom™ written by Dr. Curtis and published in The Professional Animal
V.ienlist 23(2007): 573-583.



on itniiiiul feelings and mind. Some hold that "animal welfare is about how the animal feels” (e.g.
Duncan, 1996) and others that “animal welfare is characterized by the absence of behavioral prob-
lems” (e.g., Ladcwig, 2003}. However, still others think that animal functions and performance also
arc extremely relevant.

Mench (1998a) noted a “growing sense that animal-welfare science has reached an impasse,” and
this probably owes largely to disagreement over what constitutes farm-animal welfare. This dichotomy
epitomizes the spirit of scientific dialogue.

Wi ilson Pond. Fuller Bazer, and Bernard Rollin, Editors
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*M.imls in the twenty-first century are learning in an environment where science and tech-
advance at a rale that encourages rapid dissemination and implementation of ideas.
I > lil 11 ations on the morality and ethics of resulting changes occur at a much slower rate, and

. i,dlv not in the same courses that teach the science. Hence, many individuals have perspec-
.hiiinal welfare that are largely influenced by public debate in the mass media, particu-
lioly electronic media.

\ii understanding of animal welfare within the food system and of how and where changes in
I'i.hlih lion systems might need to be made requires the integration of knowledge from many fields,

n" e+ and economics play critical roles, but must be seen within the context of how modern
cu -in. non systems evolved. The “sound bite" approach to ethics leads to misconceptions such as
iin* iale production systems being invariably careless of animal welfare and the idea that human-
a en\la\ed” other species for strictly selfish purposes.

Mmlails need to be given opportunities to look at animal welfare in a context that includes the
in iniii ill development of animal domestication and of modem animal production systems. Animal
. l.is mi played a critical role in the determination of which species were amenable to domestica-
........ m i n has not had a recognized status alongside genetics, nutrition, and physiology in most
..Ut vioHee curricula. Behavior is an essential monitor of animal welfare, especially in intensive

i. in and, as such, needs to be better integrated into curricula. The growth in size and intensity
I [nodin (toH units is in response to the explosive growth in the human population and its food
i iiniiids, with animal and human behavior and welfare intimately connected.

\i iidrmia changes with glacial speed in comparison to the world of applied science and technol-

limillion and fiscal constraints mean that offered courses often fail to give students the training

null i* ouragement to integrate concepts across disciplines. The volume of factual material expands
.m i.nitly and conscious efforts must be made to offer course time that requires and encourages
n.l. iiil m think through the issues related to animal welfare. This ability to reflect and integrate

, m _uiial if humans are to be capable of evaluating and improving animal welfare in modern
inmini linn systems.

Elizabeth Oltenacu, PhD
Emerita, DepartmentofAnimal Science.
Cornell University. Ithaca, NY

[ ibli. policy regarding the welfare of livestock and other animal species must be based on sci-
.mn . and u-tson, not emotion. There is more need now for objective research and an informed
,mbln (Inin ever before. Academia has been described as being largely preoccupied with lofty.
. Tun-, o: intellectual pursuits, rather than those of practical application. In reality, academia is
h ills ic.sponsive lo changing public attitudes and concerns, and the public is becoming increas-
myly inlcrcsled in animal welfare. Academic institutions must compete for funding from public
. il piivalc sources. Competition is also keen for the best students and for the reputation of being
. titling edge and relevant.

vii
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eutiriii - m ihc twenty-first century are learning in an environment where science and tech-
ulel+*I*\ advance al a rate that encourages rapid dissemination and implementation of ideas.
|'mhi irations on the morality and ethics of resulting changes occur at a much slower rate, and

«er<tally not in the same courses that teach the science. Hence, many individuals have perspec-
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r and economics play critical roles, but must be seen within the context of how modern
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inp scale production systems being invariably careless of animal welfare and the idea that human-
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veirniN, and, as such, needs to be better integrated into curricula. The growth in size and intensity
® production units is in response to the explosive growth in the human population and its food
m nitfiuls. with animal and human behavior and welfare intimately connected.

Academia changes with glacial speed in comparison to the world of applied science and technol-
¥\ Tiadition and fiscal constraints mean that offered courses often fail to give students the training
11id encouragement to integrate concepts across disciplines. The volume of factual material expands

oiivtantly and conscious efforts must be made to offer course time that requires and encourages

yltideills to think through the issues related to animal welfare. This ability to reflect and integrate
i mwutial if humans are to be capable of evaluating and improving animal welfare in modern
pnaluction systems.

Elizabeth Oltenacu, PhD
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ruidk policy regarding the welfare of livestock and other animal species must be based on sci-
.m . and reason, not emotion. There is more need now for objective research and an informed
public dun ever before. Academia has been described as being largely preoccupied with lofty,
n mole, or intellectual pursuits, rather than those of practical application. In reality, academia is
highly responsive to changing public attitudes and concerns, and the public is becoming increas-
ingly interested in animal welfare. Academic institutions must compete for funding from public
.mil private sources. Competition is also keen for the best students and for the reputation of being
«lining edge and relevant.
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Colleges and universities originally taught the art of animal husbandry, but when public inter-
est in science increased after World War Il. the term husbandry was dropped in favor of the word
science. Recently, there has been renewed interest in changing the names of the courses that teach
husbandry back to husbandry, but as those courses are now based on the latest advances in science,
aname change is not likely.

At most colleges and universities, courses and extracurricular opportunities are reviewed regu-
larly by faculty peer groups arid administrators. Input from students, alumni, and employers of grad-
uates are often solicited and may be directly incorporated into the review process. Although many-
academic departments may wish to start new courses on farm animal welfare and related issues,
new courses and faculty have been difficult to add during periods oftight budgets. Many programs,
however, are responding by updating their existing courses. For example, many species-oriented
production (husbandry) courses, meats courses, applied ethology, ethics, and capstone courses are
adding modules on the audit process. Audits (Chapter 6) are a system to ensure that good husbandry
practices are being followed, so they are a natural fit into classes that already teach the latest hus-
bandry practices. These courses may also devote more time to the latest events affecting animal
welfare issues.

Extracurricular programs that provide additional opportunities for students to get involved in
animal welfare-related activities have greatly increased. In addition to the traditionaljudging teams,
students on many campuses have organized clubs that assist local shelters, or are otherwise involved
in animal rescue or similar projects. Quiz bowls in which students compete based on their knowl-
edge of animal husbandry have been popular for many decades. A particularly innovative pro-
gram is the annual Intercollegiate Animal Welfare and Assessment Judging Contest pioneered at
Michigan State University. Colleges and universities from Canada and the United States are invited
to send teams to two days of seminars and competition.

Interest in the field of animal welfare science has grown so much over the past 30 years that there
is a shortage of professionals with graduate training in the United States. For example, the USDA's
Food and Agricultural Sciences National Needs Graduate and Postgraduate Fellowship Grants
Program for 2010 listed “animal well-being (ethologists; bioethicists)” as their highest priority-
targeted expertise shortage area.

One of the main goals of academia is to stimulate people to think critically and seek out alterna-
tive viewpoints. Most agricultural animal well-being issues are not simple, although special interest
groups on both sides of the issue often promote a simplistic version. With many electronic, print,
and other sources of information readily available, people can easily pick the news sound bites and
entertainment that come closest to their personal biases and avoid exposure to the other sides of
many issues.

Funding is the biggest single problem facing researchers in farm animal welfare science.
Producer and commodity groups have and continue to make significant contributions to animal wel-
fare research, although their resources are very limited. The USDA's competitive grants programs
have been the largest source of funding in the United Stales, although the funds need to be greatly
increased and the success rates of receiving funding for proposals submitted to the program are
generally 20% or less. People often ask animal welfare and activist groups for assistance in funding
research projects, but the answer is almost always no. One problem iswhat is known in the business
as “the vegan police,” the more radical members who do not support any research.

Extension programs have been at the forefront of creating quality assurance and auditing pro-
grams that have had an industry-wide impact. Most major meetings of state and national producer
organizations include demonstrations of low-stress handling, and those demonstrations attract the
largest crowds. F.ducational programs on proper animal handling, best practices, auditing, and
emergency euthanasia of livestock are not only in demand at extension meetings with farmers
and ranchers, but are also requested by auction barns, slaughter plants, and livestock transport
companies.
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lii vonduskm, academia is needed more than ever to help policymakers and the public make
n iil decisions regarding animal welfare, environmental, and ethical issues.

Ted Il. Friend.PhD
DepartmentofAnimal Science
Texas A & M University, College Station, TX

In the past. welfare research has concentrated on prevention of negative welfare aspects such as
lumgci. thirst, inadequate feed, injuries, disease, and fear or chronic stress. The current research is
mi»ie lonised on stimulation of positive welfare aspects. Welfare is more than prevention of suffer-
ing It also includes the satisfaction of desires and needs of animals.

< uirent modern housing systems are poorly designed when considering the behavioral and
adaptive needs of animals. Systems are often simple in design and boring to live in with no
distinction material other than the group mates of the animal. Routine treatments such as tail
dm kui)- and beak trimming have to be used to allow' animals to survive and produce well in these
' sumv |his is part of the reason that welfare of farm animals is often so poorly perceived in
public opinion.

Animals like pigs and poultry preferarich environment because of their behavioral needs to play
twin» li is important to develop their social skills) and to root (to find feed).

Several recent developments in animal science and related disciplines show- that environmental
. ntichment can have significant effects on prevention of maladaptive behavior such as tail biting in
I*ii". and lias stress-reducing effects, improves feed intake, and prevents diarrhea in piglets around
\u uiiitg The enrichment material (e.g.. long straw, wood branches, or peat) should be ingestible.
odorous, chewable, deformable, and destructible and should be replenished regularly.

Such enrichment measures result in satisfaction of desires and needs and therefore contribute
in positive welfare. Moreover, the animals also seem more robust when going though transitions
like weaning in piglets, suggesting that improved welfare and improved production go hand in
liind From a welfare and production point of view, it is therefore important that experts in the field
«| behavioral sciences join forces with system designers to design systems that are built based on
behavioral and adaptive needs of animals instead of breeding animals that will fit the current sys-
tem*. The latter route will bring us to ethical discussion on whether animals’ intrinsic values may
be changed to fit our current systems. In addition, systems built on behavioral and adaptive needs of
.uiiinals must be realistic, ecologically sound, and economically viable to be successful.

Implementation of welfare in practice has become an interdisciplinary challenge where animal

»icntists, system designers, ecologists, and economists must join forces. Is it realistic to think that
Mich systems will get a place in aworld where low-cost prices for meat are so important? The public
vom ern about animal welfare is increasing and retailers and governments are well aware of this.
In Western Europe, cage housing for layer hens soon will be forbidden by law and retailers demand
pirguant sows to be non-tethered. A recently developed welfare-friendly system for laying hens
was supported by welfare organizations, and eggs from this system are sold by retailers. Animal
I>u'ducts from those new systems, which are perceived better by the public, may get a bigger share
<! the market, thereby helping the producers of those products. Therefore, we think that the time is
In n- to meet the challenges by research using a multidisciplinary approach. This multidisciplinary
approach should also have a place in our teaching of undergraduate and graduate courses at univer-
sities and in training of students at other schools. First, students must gain knowledge of different
aspects of animal welfare, and then integrate this knowledge using system design and analyses.

Ba.s Kemp,PhD,and Martin Verstegen, PhD
Department ofAnimal Science
Wageningen University, Wageningen, the Netherlands



Forewords

COMMERCIAL OPERATIONS

Scientists studying animal behavior, pain perception, and other issues relevant to animal welfare
provide information that can be used to determine the effects of different production systems and
practices on animal welfare. Science provides information that can be used to make ethical deci-
sions, but it cannot provide all the answers. For example, a scientific experiment can provide data
indicating that a certain procedure causes pain, but it cannot provide an ethical judgment on how
much pain is acceptable. Furthermore, there may be differences of opinion on what is ethical. This
is one of the reasons there are so many different animal agricultural practices all over the world.
Economics is also a big factor. Practices detrimental to animal welfare may be used to lower costs.
For example, the productivity of each individual laying hen is decreased when too many hens are
jammed into a small cage. However, the overall cost for the eggs may be lower because fewer expen-
sive buildings are required. The individual hen may suffer in the process of lowering the cost of
eggs. Some of the main factors that compromise animal welfare include the following:

Inadequate M anagement and Lack of Employee Supervision

Some ofthe worst abusive treatment of animals occurs when overworked, poorly supervised employees
commit acts of abuse and cruelty. Some examples are beating animals, dragging a crippled animal,
throwing small animals, orjabbing them with sharp objects. Abusive practices can occur on both large
and small farms. Many people assume that big farms have more abuse problems, but size is not a deter-
mining factor. The most effective way to prevent abuse is through good management.

N eglect

Starvation or inadequate diets are examples of neglect. Allowing manure to build up in an animal’s stall
until the animal is covered in filth is also neglect. Neglect can happen on both large and small farms.

Animal Behavioral Preferences in Intensive Systems Versus Extensive Systems

Almost everyone who cares about animal welfare can agree that deliberate abuse of animals and
neglect are very detrimental to animal welfare. However, there is a much greater controversy and
disagreement on an animal’'s behavioral needs. Scientists can measure, in an objective manner,
an animal's motivation for an environmental enrichment such as straw for pigs to chew on or a
secluded nest box for a laying hen. Research shows very clearly that animals prefer specific ameni-
ties. Therefore, to provide an acceptable level of animal welfare in an intensive animal production
system, environmental enrichments are needed to satisfy what the animals “‘want” most.

Examples of extensive systems of animal production are grass-fed beef and free-range chickens.
Producers in this extensive segment will sell to high-end markets of affluent, concerned consumers.
Intensive segments of animal production will remain large-scale commercial producers who will
sell animal products at more affordable prices. This sector will need to eliminate some of the most
objectionable practices such as sow gestation stalls and small, cramped chicken cages. To provide
affordable animal products, these systems will have to be intensive, but must also provide for the
most highly motivated behavioral needs. One example that is already being implemented is colony
housing for hens that provides nest boxes, perches, and a place to scratch.

Biological System O verload

| predict that biological system overload will become one of the most serious animal welfare prob-
lems in the future. Animals have been pushed to produce more and more milk, meat, or eggs, and
problems with lameness and weakness have already increased since the 1980s and may get worse.
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| »in*ncss in dairy cows has greatly increased and some pigs with heavy muscles are too weak to
.it through the stockyard at a meat plant. There is a point where animal productivity should no
I'Mig. i >0 increased because the animal has difficulty functioning. Managers should strive for opti-
n 1 |inductivity rather than maximum productivity. A dairy cow that lasts for three or four years
I'milking would probably be a good tradeoff between productivity, cost, and welfare compared to
11 im that lasts for only two years of milking.

| mun<mk Factors

i .ouomic pressures can cause producers to cut corners and compromise animal welfare, but
. nnomic factors can also be forces to improve animal welfare. The treatment of animals at
imjthtcr plants greatly improved after McDonald's Corporation and other restaurant compa-
started auditing slaughter plants. Large buyers are in a position to drive positive change.
Il.nulling and transport practices will improve when people are held financially accountable
i>i death losses and injuries. When | worked with the restaurant companies to implement ani-
mal welfare audits, | saw huge improvements. Large buyers have the economic clout to enforce
lamlaids. This is why | spend large portions of my time working with large buyers of animal
| .mliicts to develop standards and conduct audits. The need for grocery stores and restaurants
i’ .unlit animal welfare is equally important for both conventional agriculture and the organic/

Miasuring W elfare |Is Essential

People are able to manage the things that they can measure. To maintain high standards, manag-
. is need to measure welfare indicators such as the percentage of lame animals, skinny animals,
animals with sores, animals with abnormal behavior, or dirty animals. In organic operations, coat
condition should also be evaluated because lice treatments are often not used and bald spots on
untreated cattle are not acceptable. Measuring is essential to prevent “bad from becoming normal.”
It a producer gets used to seeing a high percentage of lame cows, he or she may start to think that is
firing rough and inappropriate. Variables such as the percentage of immobile animals falling down
or the percentage of those vocalizing during handling can be measured. Measurement enables a
iioduccr to determine if welfare is getting better or getting worse. Productivity is routinely mea-
anrd. Welfare indicators should also be measured.

Temple Grandin, PhD
DepartmentofAnimal Science

Colorado State University, Fort Collins, CO
Grandin Livestock Handling Systems, Inc.



Preface

\inin.l welfare is a topic of great interest and importance to society. Animals are used for
Minpunionship, service, research, food, fiber, and by-products. Ongoing efforts to ensure the
well being and comfort of food animals are imperative for fulfillment of sustainable agricul-
line Animal source foods provide important nutrients in the diets of humans and animals. A
major challenge for society is the maintenance of a stable environment to support human and
ilininul needs. Our intent is to link the societal challenge of sustaining animal and human wel-
i.ih with a strong and viable food system ensured by stewardship of land, crops, animals, and
n.ituial resources.

The book is presented in three parts: Section 1. Roles of Animals in Society, Chapters 1-3;

. non 2: Treatment of Animals and Societal Concerns, Chapters 4-8; and Section 3: Sustainable
riant und Animal Agriculture for Animal Welfare, Chapters 9-14. The Forewords, written by indi-
uliial.4 representing academia und industry, underscore the need for the animal welfare discussion
nihis textbook. Increases in food production have occurred because o f scientific, technological, and
lohal marketing advances. New knowledge in soil, water, crop, and animal science has increased
. *Hicurrently with advances in transportation and communication. This industrialization of agricul-
iiuc has created urban societies in which the vast majority have little awareness and understanding
.» agriculture and food production. For example, during the 1950s, approximately 20% of the U.S.
workforce was in farming; in 2011, the figure is approximately 1%.

A major challenge for society in the coming decades is to provide sufficient global food to meet
ihr needs of an increasing human population. Demand for animal source foods is growing, espe-
11,illy in developing countries, to counter widespread malnutrition that continues to be a major insult
to infants and children.

During the past 40 years, economics improved and per capita consumption of milk, meat, and

. in developing countries has increased. In contrast, during the same period in the developed

.amines, average per capita animal source food consumption has declined slightly.

The care and welfare of all animals is a high priority for society. A prominent milestone in this
movement began with the exposure a century ago of questionable practices used in animal slaughter
plants. Progress in animal welfare reforms and oversight is an ongoing effort by those engaged in
food animal production and laboratory animal care.

Concurrent with these ongoing efforts in animal welfare reform, several small but well-funded
mg.inizations are active in promoting efforts to curtail or eradicate food animal production and
llie use of laboratory animals in biomedical research. Such efforts may affect animal source food
production and the use of animals in biomedical and agricultural research. Consequently, the nutri-
tional and physiological well-being of infants, children, and other vulnerable humans is at risk,
paiticularly in developing countries. However, it is important to distinguish between abolitionists,
who accept no legitimate animal use, and those who seek to improve the treatment and well-being
o! lood animals as well as animals used in biomedical and agricultural research.

I his book is intended to provide a framework for open discussions related to those issues that
embrace the concepts of nutrition, animal welfare, and freedom of food choices. Chapter authors
.ne highly qualified and recognized experts in their respective fields of teaching, research, and
public service. The book is primarily written for undergraduate college students in varying fields
i'l study: animal sciences, animal behavior, animal welfare, plant sciences, environmental sus-
tainability, sociology, economics, and nutrition. The subject of animal welfare reaches across
society in general, both urban and rural, and has a significant impact on consumer attitudes and
choices.
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Perspectives on Emergence
of Contemporary Animal
Agriculture in the
Mid-twentieth Century

The Decline of Husbandry and
the Rise of the Industrial Model

Bernard E. Rollin and Paul B. Thompson
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IIn domestication of animals occurred some 10,000 years ago and represented a milestone for the
InHiory of human civilization. The origin and sequence of domestication is a hotly debated topic
........ i anthropologists and historians. Richard Bulliet (2005) argues that animals were probably
«\i kept in captivity for use in sacrificial rites. This practice allowed ancientcivilizations to observe
wliu h species were tame enough for use as work animals. Animals, notably cattle, provided labor
.inti locomotion when they were harnessed to plows, sledges, and wagons beginning in about 4000
X lhus,animal agriculture was indispensable to accelerating the developmentofcrop agriculture.
1lie llcsh and hides of sacrificial animals were routinely consumed by those in the royal house or the
iin ihood. Eventually, the habit of having the animals under human control at all times provided a
.instant and consistent food supply ready at hand. It also thereby created the leisure time necessary
in societal progress.

Ilowever domestication actually occurred, humans selected among animals congenial to human
management, and further shaped them in terms of temperament and production traits by breeding
m.| artificial selection. These animals included cattle— dubbed by Calvin Schwabe the “mother of
ilu* human race"— sheep, goats, horses, dogs, poultry and other birds, swine, ungulates, and other
minials capable of domestication. The animals provided food and fiber (meat, milk, wool, and
i itlierv, power to haul and plow; transportation; and served as weaponry (horses and elephants).
\s people grew more effective at breeding and managing the animals, productivity increased. As
Immans benefited, so arguably did the animals. They were provided with the necessities of life in a
pu'dietable way. Thus was born the concept of husbandry— the remarkable practice and articulation
‘i the symbiotic contract humans made with farm animals.

llusbandry” is derived from the Old Norse words “hus” and “bond”; the animals were bonded
io one's household. The essence of husbandry was care. Humans put animals into the most ideal
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environment possible for the animals to survive and thrive, the environment for which they had
evolved and been selected. In addition, humans provided them with sustenance, water, shelter, pro-
tection from predation, medical attention (as was available), help in birthing, food during famine,
water during drought, safe surroundings, and comfortable appointments. Eventually, what was born
of necessity and common sense became articulated in terms ofa moral obligation inextricably bound
up with self-interest. In the biblical story of Noah, we learn that even as God preserves humans,
humans preserve animals. The ethic of husbandry is, in fact, taught throughout the Bible—animals
must rest on the Sabbath even as we do: one is not to seethe a calfin its mother's milk (so we do not
grow insensitive to animals needs and natures); and we can violate the Sabbath to save an animal.
Proverbs tells us “the wise man cares for his animals.” The 0ld Testament is replete with injunctions
against inflicting unnecessary pain and suffering on animals, as exemplified in the strange story of
Balaam who beats his ass, and is reprimanded by the animal's speaking through the grace of God.
The true power of the husbandry ethic is best expressed in the 23rd Psalm. There, in searching for
an apt metaphor for God's ideal relationship to humans, the Psalmist invokes the good shepherd:

The Lord is My shepherd; I shall not want.
He maketh me to lie down in green pastures:
He leadeth me beside the still waters.

He restoreth my soul.

We want no more from God than what the good shepherd provides to his animals. Indeed,
consider a lamb in ancient Judaea. Without a shepherd, the animal would not easily find forage
or w'ater, would not survive the multitude of predators the Bible tells us prowled the land— lions,
jackals, hyenas, birds of prey, and wild dogs. Under the aegis of the shepherd, the lamb lives well
and safely. In return, the animals provide their products and sometimes their lives, but while they
live, they live well. Even slaughter, the taking of the animal's life, must be as painless as possible,
performed with a sharp knife by atrained person to avoid unnecessary pain. Ritual slaughter was. in
antiquity, a far kinder death than bludgeoning; most importantly, it was the most humane modality
available at the time (despite its questionable status today).

The metaphor of the good shepherd is emblazoned in the Western mind. Jesus is depicted as
both shepherd and lamb from the origin of Christianity until the present in paintings, literature,
song, statuary, and poetry as well as in sermons. To this day, ministers are called shepherds of their
congregation, and the word “pastor” is derived from “pastoral.” In addition, when Plato discusses
the ideal political ruler in the Republic, he deploys the shepherd-sheep metaphor: The ruler is to
his people as the shepherd is to his flock. Qua shepherd, the shepherd exists to protect, preserve,
and improve the sheep; any payment tendered to him is in his capacity as wage earner. So too the
ruler again illustrates the power of the concept of husbandry on our psyches. Because of its close
connection to God's putative relation to humans, husbandry has traditionally been a favored topic
for sermons and homilies in the Judeo-Chrislian tradition. The concept of husbandry was regularly
emphasized in the education of the young, both as a foundation for agriculture and as an exemplar)7
value to reflect upon. Viewed from the perspective of agricultural ethics, the singular beauty of
husbandry is that it was both an ethical and prudential doctrine. It was prudential in that failure
to observe husbandry inexorably led to ruination of the person keeping animals. Not feeding, not
watering, not protecting from predators, not respecting the animals’ physical, biological, and physi-
ological needs and natures, w hat Aristotle called their telus— the “cowness of the cow,” the “sheep-
ness of the sheep”— meant your animals did not survive and thrive, and thus neither did you. Failure
to know and respect the animal’'s needs and natures had the same effect. Indeed, even Aristotle,
whose worldview was fully hierarchical with humans at the top, implicitly recognized the contrac-
tual nature of husbandry when he off-handedly affirmed that although the natural role of animals is
to serve man, domestic animals are “preserved” through so doing. The ultimate sanction of failing
at husbandry— erosion of self-interest— obviated the need for any detailed ethical exposition of
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il iuli - lot husbandry. Anyone unmoved by self-interest is unlikely to be moved by moral or
nm nous! Yet although one finds little written about animal ethics and little codification of
i m'Hu. in law before the twentieth century, there is no reason to suppose that husbandry was not
[E— eived in ethical terms. Indeed, the religious tradition discussed previously suggests just
, i |l the shepherd did not tend his flock from a perspective of ethical compassion (along
Il interest), how could the metaphor of God as “my shepherd* have attained the resonance
nul Hu lining that it evidently has?
« i the overlap between ethics and self-interest in traditional husbandry, the bulk of what was
«fill .1 in animal ethics aimed at identifying overt, deliberate, sadistic cruelty, hurting an ani-
« « m>purpose or for perverse pleasure, or not providing food or water. The biblical prohibition
oii-i niiinal cruelty was continued and augmented in the rabbinical tradition as Tsaar Baalei
iln suffering of living things. The prohibition against yoking an ox and an ass to the same
hums out of concern of stress on the weaker animal. At the same time, of course, the Bible is
pi. i. wiib commandments that encourage good husbandly'. Concern for cruelty to animals arises
¢ i <.iihulic tradition in the writings of St. Thomas Aquinas. Despite the fact that animals enjoy
| slatus in Catholic theology, Aquinas strictly forbids cruelty on the grounds (buttressed by
1. mi psychology) that cruelty to animals leads inexorably to cruelty to humans.
i+ pne the sound and Solomonic basis for husbandry and its long history, this simple ethic was
| Hi n cm»us blow in the twentieth century. It is essential to stress that the widespread loss of hus-
« tii'li\ among some producers was not the result of malice or thoughtlessness. It occurred through
i. «tilmnl maturation of change processes that had long been at work in agricultural systems
[ an origin, ushered along by a series of technological innovations that were themselves
11 a. il in the years following World War 11. By the closing decades of the twentieth century in
.tivifonments, these change processes had supplanted the ideas that had supported a relatively
"*ii. on farm relationship between livestock and their human caregivers over the preceding cen-
«-+ h\ 1980, the philosophical vision of farming that held sway throughout the United States
i*twninations of European settlement had been swept away by a new understanding. In this new
i .ccing things, agriculture is just another sector in the industrial economy. Like the energy
« miinulacturing sectors, the role of agriculture is to bring forth commodities for consumption in
i. wmiilclplace, and to do so at the least possible cost. These changes were not brought about by
111 o! concern for animals. The forces that created this philosophical revolution in the way that
sur.ts. policymakers, and opinion leaders thought of agriculture are not uniquely or even primar-
l.u used on the livestock sector.

ixlustrial agriculture is the inevitable result of unconstrained technological innovation on the one
...| iombined with a singular neglect of the food system’s unique contributions to quality of life on
i4lin I hetechnology piece of the change process gave us industrial agriculture as a simple result
i U'licultural economics. Farm productivity is the ratio of farm output over input. Inputs include
«u.l labor, and purchased goods such as seed, feed, fertilizer, and equipment. Outputs include sal-
«i'* Lii in products: in the animal sector, meat, milk, eggs, and animal by-products such as hides. A
i hi rin technology increases productivity when the new tools or techniques being used increase
« outputs in (he form of salable products while keeping the inputs in the form of land, labor, and
Hi-1 purchased goods constant. For an individual farm, an increase in productivity means that the
iinmi lias more to sell. This is a good thing for the farmer as long as the price received for those
nudity goods stays the same. With more to sell, the farmer has more income. The hitch is that as
i new technology is widely adopted by other farmers, the entire farm sector has more to sell, and
‘in , icutes a problem in agriculture that fuels the process of industrialization.

Vcording to Economics 101, when supply goes up. prices must come down. Thus, as farm
i'inductivity grows, the total supply of farm commodities grows with it and prices fall. Eventually
ol. i.inner is back where he started. The ultimate benefit of an increase in productivity is passed

n in consumers, who enjoy lower prices for food. However, something important has gone on
1 the meantime. Those farmers that adopted the new tools and techniques early made windfall
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profits before prices fell, while farmers who were late to adopt them were stuck with the problem of
having to sell their meat, milk, and eggs for less than it cost to produce them. This, as any student
of economics knows, leads to bankruptcy. When the bankrupt farms go up for auction, the early
adopters are sitting there with windfall profits in their pockets, anxious to buy up the bankrupt
farms. Agricultural economists call this the “technology treadmill.” An individual farmer is run-
ning harder (producing more) to stay in the same place (maintain the same income). At the same
time, less productive (and usually smaller) producers are constantly going bankrupt arid leaving
farming, while the ones still on the treadmill are getting bigger and bigger. When still newer tools
and techniques come along, this process repeats itself all over again.

There are several ethical points to learn from the technology treadmill. The first point is that no
farmer can afford not to adopt the most productive, state-of-the-art tools and techniques, and the
smart ones are always the first to do so. If other farmers are producing for less, market prices will
eventually adjust to reflect that fact, and the “laggard"” (this is actually the term that rural sociolo-
gists once used to describe late adopters) will be forced to go out of business. From the individual
farmer’'s perspective, there is no ethical choice to be made. Either you use the most productive
technology or you are not a farmer at all. There is no point in trying to blame producers for this as a
matter of ethics. They literally have no choice. The second point is if this were all that there was to
say about the economics of farming, then there would be strong ethical arguments for thinking that
the technology treadmill is a good thing. It is obviously not a good thing for the smaller, less pro-
ductive farmers who are losing their farms, but it is important to remember that the cost of food is
constantly coming down with every turn of the treadmill. This decline in the cost of food is a good
thing for people who buy food. It is an especially good tiling for people who spend a comparatively
large portion of their income on food (i.e., the poor). Several generations of agricultural economists
and policymakers were so impressed by this logic during the twentieth century that urging farmers
to “get big or get out” w'as official U.S. government policy (Thompson. 2010).

However, there is more to the story.

Between the two World Wars, agricultural scientists and government officials became extremely
concerned about supplying the U.S. public with enough cheap and plentiful food. First, afterthe Dust
Bowl and the Great Depression, many people in agriculture had soured on farming. Agriculture was
always subject to the vagaries of weather and economics, but never in U.S. history to the staggering
extremes experienced in the unpredictable and incomprehensible events over which the individual
was powerless. Second, reasonable predictions ofurban and suburban encroachment on agricultural
land were being made, with a resultant loss of land for food production. This tendency has in fact
continued through the present. Today, rural property that was formerly used for dryland farming
of winter wheat now can sell for $60,000 per acre for development use. Moreover, as farmland is
developed into housing, homeowners do not wish to live next to animal production units that create
odor and dust. Third, many farm people had been sent to both foreign and domestic urban centers as
military personnel during both World Wars, thereby creating in them a reluctance to return to rural
areas lacking in excitement and amenities. This problem is well illustrated by the post World War |
song, “How Ya Gonna Keep 'Em Down on the Farm (After They've Seen Paree)?” Fourth, having
experienced the specter of literal starvation during the Great Depression, the American consumer
was, for the first time in our history, fearful of an insufficient food supply. Fifth, projection of major
population increases (that in fact happened) further fueled concern. Sixth, promises of betterjobs in
cities, for example in the automotive industry in Detroit, lured farm workers out o f agricultural areas
into urban areas by the promise of higher income than could be made on farms.

When the considerations of loss of land and diminution of agricultural labor are coupled with
the rapid development of a variety of technological modalities relevant to agriculture during and
after World War Il and with the burgeoning belief in technologically based economics of scale, it
was probably inevitable tiiat animal agriculture would become subject to industrialization. This was
a major departure from traditional agriculture and a fundamental change in agricultural core val-
ues— industrial values of efficiency and productivity replaced and eclipsed the traditional values of
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« <illly and husbandry. Husbandry-based animal agriculture was about putting square pegs in
........ Ik »Irs. round pegs iii round holes, and creating as little friction as possible doing so. Animal
Jdi.m wns linked conceptually to productivity— harming the animal’s welfare diminished its pro-

Imi ii\ii\ 1b be sure, people did not always pursue theirown interest and could be sloppy or abrasive
... .iNN11 arc despite the concomitant loss of productivity. However, the key point was that the two

n »loscly tied together. As industrial agriculture began to take hold, academic departments of
....hil husbandry changed their names to departments of animal science, symbolically betokening

... In industry. Animal science, in fact, is defined in textbooks as the application of industrial
in. il»ids to the production of animals. No husbandry person would ever dream of keeping animals

.Im'il lor extensive grazing confined in small cages. No husbandry person would ever dream of
i.. ilnif* blood and bone meal, poultry waste, or cement dust to farm animals, but such “innovations”

ni.iilrd by industrial/cfiiciency mindset and applied research.

\Sith the industrialization of agriculture, people no longer needed to put square pegs in square
« i. . muiid pegs in round holes, but by using “technological sanders” could force square pegs
bl 11Hind holes and round pegs into square holes. In other words, animals could be placed into
i. inning their productivity. Antibiotics, vaccines, bacterins, hormones, air-handling systems, and
««[1T7 technological innovations allowed us to put animals where their needs and natures were not
«u i where suffering in fact occurred. In a traditional husbandry system, these practices could have
« .in. ed farm productivity, but in the industrial system, they increased farm productivity from the

filomic standpoint. Using technology, productivity was severed from animal welfare. Forexam -
ii. tin economically most efficient way to produce eggs maximizes the number of eggs produced
i= i |-ii n, rather than per bird. A modern poultry barn costs hundreds of thousands ofdollars, while
« in. ken costs only a few cents. Stocking densities that maximize productivity sacrifice animal
in <ilih in order to get the best return on the total investment* Whereas, in husbandry agriculture,
...ilnclivity and animal welfare went hand-in-hand, they were disconnected under an industrial
4'i'|" 1h. with animals suffering, but in ways irrelevant to productivity. However, small hushandry
iiims operating on smaller profit margins, still exist today in the United States and worldwide.

llv the last quarter of the twentieth century', a significant portion of animal agriculture had been
liiiimcled into industrialized confinement in the United States, Europe, Latin America, and Asia.
I k limes replaced human skilled labor, and industrialized agriculturalists boasted that agricultural

mi. Mi}-cncc was in the systems, not in husbandry-trained workers. Husbandry was often supplanted

industry in many areas of animal agriculture except for extensive sheep and cattle ranching. In
ill. .c iascs, notonly was animal welfare adversely affected, but also new problems for agriculture
n.sc One issue was sustainability: in extensive cattle ranching, environmental sustainability was
. Mined because if a cattle rancher overgrazed his pasture land, he essentially lost his livelihood.
lii.Insii ial agriculture, on the other hand, did not represent a self-sustaining balanced equilibrium. A
i lulled account of the problems created by the industrialization of animal agriculture is presented
n. ( haptcr 4. but they are worth a brief summary here.

| Environmental— Inexpensive fossil fuels are one of the main drivers for industrialization
in all of agriculture, including animal production. Furthermore, such operations generate
enormous amounts of manure. Unlike the valuable role of manure in pastoral agriculture,
where it nourishes the soil, in confinement manure becomes a potential pollutant. Excess
manure leaches into ground water and pours into surface water under conditions of high
ruin, as famously occurred in North Carolina. The wastes in turn produce significant odor,
and eutrophication of streams, rivers, and lakes, that is, growth of undesirable algae and
bacteria. In the central valley of California between San Francisco and Los Angeles, many

1., ‘iioo. the Producer Committee for the United Egg Producers acknowledged this, increasing recommended space
ill.h uiions from an industry average of 48 sq. in. per bird to 72 sg. in. per bird.
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hint iliitzii's have generated unprecedented air pollution consisting of organic volatile
. «H111H Muitl*, nitrous oxide, ammonia, and methane, eliciting unprecedented environmental
iegillations. Industrial operations also consume vast amounts of precious water.

7. Human health issues— Closely connected to environmental contamination arc human
health issues. Two-thirds of human infectious diseases are zoonotic, and close confine-
ment allows infectious microorganisms to burn through populations, much like a cold
in a dormitory. In addition, crowded conditions may be conducive to rapid mutation and
development of new pathogens. When antibiotics or otherdrugs are used as a technological
sander to compensate for unhealthy conditions or as a grow th promotant at low' levels, sur-
face water from runoffofindustrial animal production facilities can become polluted with
pharmaceuticals. Many scientists believe that feeding antibiotics to livestock for growth
promotion encourages resistance to antibiotic agents in important human pathogens and
thus an end to such use of antibiotics in agriculture should be legislated. Others (De Haven.
2010) deny this claim. Worker health may also become a problem, both because of patho-
gens and because of bad air. In some swine barns, workers must wear respirators, although
the animals do not! The air pollution mentioned earlier in the central valley of California
is responsible for marked increased incidence of respiratory disease, cardiovascular prob-
lems. and pre-natal and neonatal health problems, as California health authorities told the
Pew Commission on which one of us (BR) served.

. Loss of small agriculture and destruction of rural communities— As mentioned, in some 26
years the United States had lost 87.8% ofthe swine producers operating in 1980 (Vansickle,
2002) with the hogs now produced by large companies. From over one million producers
in the 1960s, by 2005 the number had fallen to 67,000 (USDA/NASS. 2005). As the small
hog fanners have gone out o f business, the once thriving communities they nurtured have

w

become ghost towns. This in turn kills the communities. Moreover, in rural areas where
large operators have become established, major cultural conflicts occur between traditional
inhabitants and the migratory workers. In the face of these considerations, we must again
recall Jefferson’s admonition that small farms and farmers are the backbone of democracy;
no one w ishes to see major corporations monopolizing the food supply.

. “Externalized costs”—What helped drive industrialized agriculture's evolution is the
desire for “cheap food.*” Americans spend only 9% of their income on food, as opposed
to the 20% spent by Europeans. However, it should be clear from our discussion that what
one pays in the supermarket does not represent the true cost of animal products created by
industrial methods. The Pew Commission was told by California state health officials that
human health costs (in addition to the suffering associated with illness), for example, from
pollution from dairies in the central valley of California cost every man, woman, and child
in that area an estimated $3 billion, or $1000 per year in direct medical costs. The costs
of environmental pollution and the cleanup it will eventually require are inestimable, and
how docs one cost-account the animals’ suffering?

I

It has often been asked if those who developed industrial animal production methods were callous
or oblivious to animal welfare. Most certainly not! They are. however, guilty of a major conceptual
error. Since most of the developers come from experience and training in husbandry agriculture,
they may have assumed that the same logic that governed husbandry would remain in industrial
systems. That is. they thought that the new agriculture would preserve the close connection between
productivity and animal welfare that one found in traditional agriculture. Hence, as we shall see
in Chapter 5. industrial agriculturalists were disposed to treat productivity as definitive of welfare,
forgetting the role of what we have called “technological sunders” in preserving productivity even
while welfare is severely compromised.

Industrial agriculture created major welfare problems tor farm animals that did not arise, or were
insignificant, under husbandry agriculture.
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iN all animals in confinement agriculture (with the exception of beef cattle who live
«.a ihni lives on pasture, and are “finished” on grain in dirt feed lots, where they can actualize
i. | tin ir nature) suffer from the same generic set of affronts to their welfare absent in hus-

i«tniliy agriculture.

i I'Muluction diseases— By definition, a production disease is a disease that would not exist
in would not be of serious epidemic import were it not for the method of production.
| -iunples are liver and rumenal abscesses resulting from feeding cattle too much grain,
iMlhcr than roughage. The animals that get sick are more than balanced out economically
h\ the remaining animals’ weight gain. Other examples are confinement-induced envi-
n himental mastitis in dairy cattle and “shipping fever” There are textbooks of production
diseases, and well over 90% of what farm animal veterinarians treat is production diseases
(Rollin, 2009).

| oss ol workers who are “animal smart”— In large industrial operations such as swine
Inctoi ies, the workers are minimum wage, sometimes illegal, often migratory, with little
iinitial knowledge. Confinement agriculturalists will boast that “the intelligence is in the
system’ and thus the historically collective wisdom of husbandry is lost, as is the concept
id the historical shepherd, now transmuted into rote, cheap labor.

Ik of individual attention—Under husbandry systems, each animal is valuable. In inten-
sive swine operations, the individuals are w'orth little. When this is coupled with the fact
that workers are no longer caretakers, the result is obvious.

| lie lack of attention to animal needs determined by their physiological and psychological
natures— AvS mentioned earlier, “technological senders” allow us to keep animals under
conditions violative of their natures, thus severing productivity from assured well being.

-

1111 1IGG INDUSTRY

| «t u\ briefly examine some representative industrial systems to understand in specific terms the
im-Mims of animal welfare generated by industrialization of animal agriculture. Consider, for
iniple. the egg industry, one of the first areas of agriculture to experience industrialization. On
«i'i'ii il nineteenth-century American farm, chickens ran free in barnyards, able to express their
" Ihi.il behaviors of moving freely, nest-building, dust-bathing, escaping from more aggressive ani-
ni,if. defecating away from their nests and, in general, fulfilling their natures as chickens. They
i lon acombination of natural forage and waste products (table scraps, generally) from the farm
household. Chickens were typically kept near the house and tended by women and children, who
"en- not paid for their labor. “Egg money” is a phrase that refers to the income that a household
‘mid make by selling a few excess eggs off the farm. During this era, eggs were typically avail-
«tdo only seasonally, as these free-ranging hens would turn their energies elsewhere as spring gave
o tosummer. This farmstead practice was first supplemented and then eventually often displaced

« operations in which hundreds and eventually thousands of egg-laying hens were kept on litter
*n low buildings. Eggs were still gathered by hand, although now increasingly by low-wage work-
i who also distributed milled feeds, collected dead birds, and were responsible for hygiene. The
i*\ i*4 hnologies in this transition were in breeding, on the one hand, as the genetically diverse but
bioody (locks of yesteryear were displaced by leghorns that would lay eggs constantly, and electric
It Ills, on the other, which regularized light cycles and broke the seasonal nature of egg production,
although still free ranging, birds in these systems were also beak trimmed to minimize cannibal-
* mi (I-i iedberg, 2008). This middle system, already well in place by the 1930s. was supplanted by
if* *aged layer systems of the 1960s and 1970s in which hens were kept on wire and methods of
M* collection and manure removal were completely automated. In its most economically efficient
Miiliguration, hens were stocked so densely in small cages so that some must stand on others. The
mulc association for the shell egg industry (i.e., eggs sold in shells) no longer recommends these
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«i> i ni" deniith . Although mtay produii:: who iU i>vin. & .i eggs n>the food industry, as well
as mminority ofshell egg producen still um thorn Putting chickens in cages and putting the cages
in environmentally controlled buildings requires large amounts ol capital, energy, and technologi-
cal "fixes.” For example, it is necessary to run exhaust lans to present lethal build-up of ammonia.
The value of each chicken is negligible so more chickens are needed; chickens are cheap, cages
arc expensive so as many chickens as is physically possible arc crowded into cages. The vast con-
centration of chickens requires antibiotics, vaccines, and other drugs to prevent wildfire spread of
disease in crowded conditions. Breeding of animals is oriented solely toward productivity; genetic
diversity— a safety net allowing response to unforeseen change— is lost.

THE DAIRY INDUSTRY

Consider another example, the dairy industry, once viewed as the paradigm case of bucolic, sustain-
able animal agriculture, with grazing animals giving milk and fertilizing the soil with their manure
for continued pasture. Although the industry wishes consumers to believe that this situation still
exists— the California dairy industry ran advertisements proclaiming that California cheese comes
from “happy cows.” showing the cows in pastures— the truth is radically different. The vast major-
ity of California dairy cattle spend their lives on dirt and concrete, and in fact never see a blade of
pasture grass, let alone consume it.

Ubiquitous across contemporary agriculture, animals have been single-mindedly bred for pro-
ductivity— in the case of dairy cattle, for milk production. Today'sdairy cow produces three to four
times more milk than 60 years ago. In 1957, the average dairy cow produced between 500 and 600
pounds of milk per lactation. Fifty years later, it is close to 20,000 pounds (The Colorado Dairy
Industry, 2005; USDA/NASS. 2006). From 1995 to 2004 alone, milk production per cow increased
16%. A high percentage of the U.S. dairy herd ischronically lame (Nordlund, 2004; some estimates
range as high as 30%), and these cows suffer serious reproductive problems. Whereas in traditional
agriculture, a milk cow could remain productive for 0 or even 15 years, today's cow lasts slightly
longer than two lactations, a result of metabolic burnout and the quest for ever-increasingly pro-
ductive animals, hastened in the United States by the use of bovine somatotropin (BST) to further
increase production. Such unnaturally productive animals naturally suffer from mastitis, and the
industry’sresponse to mastitis in portions of the United States has created a new welfare problem by
docking of cow tails without anesthesia in a futile effort to minimize teatcontamination by manure.
(No husbandry person would so mutilate a cow. leaving her with an open w'ound and no way to
chase flies.) Still practiced, this procedure has been definitively demonstrated not to be relevant to
mastitis control (see Bagley, 2003). Arguably, the stress and pain of tail amputation coupled with the
concomitant inability to chase away flies may well dispose cows to more mastitis. In a dairy, calves
are removed trom mothers shortly after birth, before receiving colostrum, creating significant dis-
tress in both mothers and infants. Bull calves may be shipped to slaughter or a feedlot immediately
alter birth, generating stress and fear. (Under husbandry, these animals would have been eaten as
veal or sold locally.)

THE SWINE INDUSTRY

The intensive swine industry, which through a handful of companies is responsible for 85% of the
pork produced in the United States, is also responsible for significant suffering that did not affect
husbandry-reared swine. Certainly the most egregious practice in the confinement swine industry
and possibly, given the intelligence of pigs, in all of animal agriculture is the housing of pregnant
sows in gestation crates or stalls— essentially small cages. The recommended size for such stalls, in
which the sow spends her entire productive life ofabout four years, with a brief exception we will
detail shortly, according to the industry is 3 feet high x2 feet wide x7 feet long— this for an animal
that may weigh 600pounds or more. (In reality, many stalls are smaller.) The sow cannot stand up.
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e (round, walk, or even scratch her rump. In the case of large sows, they cannot even lie flat,

. remain arched. The exception alluded to is the period of farrowing— approximately three

t when the sow is transferred to a “farrowing crate” to give birth and nurse her piglets. The

«lor her isno greater, but there is a “creep rail” surrounding her so the piglets can nurse without
........... rushed by her postural adjustments.

i ndcr extensive conditions, a sow will build a nest on a hillside so excrement runs off; forage an
«ini covering a mile aday; and take turns with other sows watching piglets and allowing all sows
in 1 >iage (Rollin, 1995). With the animal's nature thus aborted, she may exhibit bizarre and deviant

it.o tor such as compulsively chewing on the bars of the cage, and endure foot and leg problems
.mil lesions from lying on concrete in her own excrement. Keeping the sow confined is seen as more
. iinicnt, as she uses less feed and less labor is required to manage the animals.

Inn and Pamela Braun (1998), now activists opposing industrial pork production, explain how

it. luiiiges seemed entirely rational to them when they were involved iri installing a confinement

. i.in on their own farm. Their family-farm system of raising pigs outdoors in a barnyard began
in ini in the late 1960s when they encountered difficulties in managing a porcine disease called
MM/

I he only treatment w'as a series of shots strategically timed immediately after farrowing. Il the
«i(iinur was missed, the piglets died. Even the lamest sows became very leery after receiving the
Hi i shot, and thousands of field-farrowed piglets died.

In indor to solve this and other problems in hog production,_[a] concrete pit was built, and concrete
Inis were installed to service a 144 foot by 44 foot farrowing house that was totally enclosed. ... Each
null was its own self-contained sow hotel, with an automatic feeder, waterer, and manure removal
\.lo T. We farrowed year round and the sows could not run from their shots, thereby helping to ensure
iln health and safety of the piglets. By the fall of 1974, six more buildings were added, and all of my
iitlicr's hogs were on slatted floors and under aluminum roofs. ... Confinement solved many problems
.rsocinlcd with hog production. The pigs were protected from the elements, which increased their feed
. naicncy and their rate of gain. Sow productivity was increased because they could be weaned and
iehicd to farrow no matter the season or weather. Also, left on their own outside, hogs develop a social
iincline and a pecking order that is rigidly enforced. Only those at the top of the hierarchy thrive.
I hey receive the larger portions of feed by bullying the smaller and weaker hogs. Stronger and more
linninant pigs mutilate and often kill weaker and smaller pigs. Grouping hogs into smaller, protected
numbers inside helped to reduce the “Boss Hog” syndrome. (Braun and Braun, 1998, pp. 40-41)

Ihoy go on to acknowledge weaknesses in these systems (such as antibiotic use), but the main
1lu list o( their indictment of industrial pig production emphasizes unfair and illegal pricing
i n lures, unfair credit practices, and state and federal tax credits that corporations (seeking
i" integrate pig production) use to put the squeeze on independent producers (Braun and Braun.
1VOH, p. 50).
Inn striking anecdotes tellingly underscore the difference between husbandry agriculture and
| ipetitioners and industrial agriculture and its practitioners with regard to animal welfare. A few
® 11 . ago. we observed some sharply contrasting incidents thatdramatically highlight the moral dif-
i umur between intensive and extensive agriculture. That particular year, Colorado cattle ranches.
i .iiiligmalic exemplars of husbandry, were afflicted by a significant amount of scours. Over two
ibs. 1 (BR) talked to a half dozen rancher friends of mine. Every single one had experienced
iHHible with scours, and every one had spent more on treating the disease than was economically
n>tdied by the calves’ monetary value. When these men were asked why they were being what an
mnomist would term “economically irrational,” they were quite adamant in their response: “It's
i(pii ol my bargain with the animal; part of caring for them,” one of them said. It is, of course, the
Humm ethical outlook that leads ranch wives to sit up all night with sick marginal calves, sometimes
(v days in a row. If the issues were strictly economic, these people would hardly be valuing their
it 50 cents per hour— including their sleep time!
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Now, in contrast to these uplifting moral attitudes, consider the following: One animal science
colleague related that his son-in-law, who was raised on a ranch, was an employee in a large, total
confinement swine operation. As a young man. he had raised and shown pigs, keeping them semi-
extensively. One day he detected a disease among the feeder pigs in the confinement facility where
he works, which would necessitate killing them because this operation did not treat individual
animals, their profit margin being allegedly too low. Out of his long established husbandry ethic, he
came in on his own time with his own medicine to treat the animals. He cured them. Management's
response was to lire him on the spot for violating company policy! He kept hisjob and escaped with
a reprimand only when he was able to prove that he had expended his own— not the company's—
resources. He continued to work for them, but felt that his health had suffered by virtue of what T
(BR) have called the “moral stress” he experienced every day: the stress growing out of the conflict
between what he was told to do and how he morally believed he should be treating the animals.
Eventually, he left agriculture altogether. These contrasting incidents, better than anything else wc
know, eloquently illustrate the large gap between the ethics of husbandry and industry.

This chapter has detailed the historical/conceptuai basis for recent societal demands regarding
farm animal welfare. Chapter 5 will interpret what form the social demand is currently taking.
Viewpoints and approaches from a multidisciplinary group ofeducators and scientists are offered.
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MHH nNINALS IN DRAUGHT AND TRANSPORT
n Anna Paarson
INFNINNICTION

i -n Have been used for agricultural work throughout the
~mntin b*, starting soon after cultivation

They have been used to carry loads, cultivate Helds,
null carts as well as more specific tasks in

1< "ilna and processing crops and trees and in water
H and irrigation. As such, they make signifi

. i. lut often ignored contributions to society. Despite
lih erase in mechanization and use of motor

i ""i forms of power throughout the world during the
1- 1|Pth and twenty-first centuries, many people

< i»j continue to rely on animal power to complement human



labor in agriculture and transport.
USE OF ANIMALS FOR HORK

Cattle are the most commonly used animals for work
throughout the world. Hater buffalo are also used

in the humid tropics, and donkeys, horses, mules, and
camels in the drier and temperate areas. Camels,

yaks, llamas, dogs, and elephants are used in specilc tasks
in specilc environments and even small rumi

nants have been used to transport agricultural goods in
mountainous areas where 8ocks move locations

with the seasons. Hence, working animals are maintained
over a wide range of agro-ecological 2ones,

but are particularly common on small mixe d farms where
rain-fed crops are grown mainly for food pro

duction. On 70% of farms in developing countries, draught
animals and humans provide the only power

input. This is largely because on farms where size and
scale of enterprise rule out mechanical power,

animal power is the only means the farmers have of
cultivating land, other than use of family labor.

Although draught animals make their greatest contribution
in agriculture, they also have an

important role in transport. It has been estimated that
about 26% of the population of the world

relies largely on animal transport of goods. Animal carts
and sledges are used to transport goods and

people in rural areas, especially where roads are
unsuitable for motor vehicles. Animal power reduces

the drudgery of many of the household activities such as
water and fuel collection. Where wheeled

vehicles cannot be used, such as in mountainous areas where
roads are absent or poorly developed,

pack animals may be used to transport goods. Working



nfiita I*, particularly in North Africa and

n. Id, uHke a considerable and important contribution to the
mn economy, being used to transport

im min e uiithin urban areas. Many of the people owning and
n lug these animals are landless people

nihnm the animal represents the main way of earning a
ng (see Pritchard, 2010).

in Hitflit animals are also used in the timber industry and to
wnr stationary equipment such as

uater pumps, sugar cane crushers, and grinding mills. Less
whir-spread is their use in the movement

| * imiterlals in small-scale bui ng projects and road,
s, and reservoir construction. Working

<llr>ils can also be found in certain niche operations in
Industrial enterprises-transporting fruits

i sugar cane to road heads in plantations and moving
ks in brick factories, for example.

NUMBERS OF ANIMALS USED FOR HORK

Il Is impossible to obtain precise information on the
number of animals used for work purposes in

Hu world. Most countries maintain statistics on livestock
numbers, but for ruminants, they do not

Identify use for work separately from use for beef or milk.
In many places, large ruminants are

mi Itipurpose, being used for work, calf production, and
ultimately beef as farmers try to make the

best use of the feed resources available on their farms.
Must donkeys and mules kept in developing

luuntries can be assumed to be kept mainly for work. At
least 60% of the horses kept in the trop

les are kept for draught work. In recent years, mules have
become more popular-farmers in Latin

America are tending to replace their work oxen with mules



and horses, and in North Africa, mules

are increasingly being favored over donkeys and horses
where available. Speed, stamina, longev

ity, and an ability to maintain body condition on low
protein, high Bber diets have always made

mules popular but expensive to purchase. A review
commissioned by the Food and Agriculture

Organization (FAO) gives details of recent trends in the
use of livestock for work around the world

(Starkey, 2019).
SKILLS IN SOCIETIES USING ANIMAL POWER

In some areas of the world, draught animals are part of the
traditional way of cultivating the land.

For instance, in Asia, North Africa, Ethiopia, Somalia, and
in most of Latin America, people are

accustomed to training and managing their work animals.
Implements are readily available locally,

usually made from local materials, with a local system to
repair and replace them.

In other areas of the world, draught animal power is a more
recent technology in cultivation

and crop production. For instance, until recently in West
Africa and much of Sub-Saharan Africa,

animal diseases prevented the keeping of animals in many
areas, and the traditional methods of

cultivating the land used manual labor only. It is only
within the twentieth century that many people

have made use of draught animals on their farms in these
areas. This follows the reduction in dis

ease vector habitat and increased availability of
veterinary treatments for the diseases. Because of

the relative newness of the animal power technology in
these areas, the support infrastructure is not



available locally. As a result, the animals and
Im>inirnts for purchase are expensive, and

ti.rj Involve considerable investment by the farmers before
*« Iminer . can see the benelts and the

K for themselves. Often, implements are imported or
tured by companies selling

iwifr of agricultural equipment. Although spares may be
« eilnhle, the manufacturers or retailers

mm hr some distance from the farm, and so repairs cannot
In "mr In situ in the lelds, as they often

im in> in -_.ystems that are more traditional.

n ll<f of skill can often be seen where farm animals are
%< In transport enterprises in more

M<Inin him. in these operations, while some users have a
Immk r-perience of working with animals,

have little experience in livestock keeping. Equids
mel in br favored over ruminants for their

n peed in transport. The horse, mule, or donkey is
tu provide a daily income, rather

w> % vehicle would be used, and may be regarded as an
....nhle item by some, with little care

mi m in working practices or to the animal’s management
i tith. Cattle, buffalo, and camels

ii4.«4ully fare better, largely due to their resale value
im meat. Thus, it is not surprising that the

» pmm»*ntal organizations (NGOs) and animal charities
n mg to improve working animal

mi i>vr md health more often voice welfare concerns for
«*' _if Irig horse and donkey than for

ill# ruminant.
MHA HUN FROM WORKING ANIMALS

Moo, put from work animals as a contribution to the



M |* u* e -nil MA <n ***M1 then

N %o wop* e e *Uii*] auinusK in flight force, speed,
@ wul il h«vww «lIl litiro used to assess

.1 umnuk awmliiml =. Area ploughed or cultivated and
r irm/Hril or load corried in

lit ( arr outputs that can be measured easily. Less
immrdlate, perhaps, but important to the

farmer, Js the yield of the crop their working animals have
helped to produce. Manure is an impor

tant by-product and one many small-scale farmers rely on to
help maintain soil fertility, particularly

as the costs of chemical fertilizers continue to rise,
putting them out of reach of many small-scale

farmers.

The amount of work an animal can do depends on the speed at
which it works and the draught

force generated. For a particular draught force, the speed
determines the power output of the ani

mal, that is, the rate at which the animal does the work.
Therefore, these parameters are all closely

related. Various aspects of the animal, the implement, the
environment, and the operator all interact

to determine the amount of work done in a day.
NUTRIENT REQUIREMENTS OF HORKING ANIMALS

Researchers have determined the nutrient requirements of
working animals. Ruminants have

received the most attention (Lawrence and Pearson, 1991).
However, interest in the performance

of working horses and donkeys has increased in recent years
and their requirements are now more

fully understood (Perez, Valenzuela, and Merino, 1996;
Pearson, 2005). The main requirement for



mm» Ir. energy. Extra requirements for protein, minerals,

«M vMamins for work are not as large and

. .ituolly be met by the increase in food given to meet
X M Itional energy requirements. Energy

.. . I".iwnt during a working day is more closely related to
ii incite covered than to the draught

i Mirqulred to pull the implement or cart. Hence,
... ik doing light work such as pulling a cart

mi expend more energy in a day than animals doing heavy
M i *uch as plowing. Even when oxen

» - inking for six to seven hours a day, their total
-him gy expenditure in a working day is rarely

Tuc than two times maintenance requirements. Horses and
fim»ttys can exceed a requirement of

mi limes maintenance in a working day, but this is usually
.- - when they are working steadily for

.lk or more hours per day.

i N .TRAINTS TO PERFORMANCE

Huil studies of the husbandry and use of working animals
Iwivr been undertaken over the last 30

n . (e.g., Copeland, 1985; EAAP, 2003; Pearson, Muir, and
farrow, 2008). As well as determin

ing their capabilities, it is important to examine the
Ntraints that can limit the contribution that

wirking animals can make. High ambient temperature and
di i-ase (e.g., Jaafar-Furo, Mshelia, and

Milelman, 2008; Pritchard, Burn, Barr, and Hhay, 2008) are
w*1l-known constraints to perfor

nunce. However, the constraint most often identiled by
woirking animal owners is nutrition. The

nnin problem is how best to meet the nutritional
irquirements for work with the feed resources

nv.illable. Location and season determine which feeds are



Ivm to work animals.

For most of the year, work animals consume poor-quality
forage diets that have a high cell-tuall

content, low nitrogen content, and poor digesti ity. The

metabolizable energy (ME) content of

these diets is rarely more than 9 MJ ME/kg and crude
protein of 90 g/kg dry matter (DM). Research

studies have shown that any increase in rate of eating or
improvement in digestibility on working

days, which results from increased energy demand during
working periods, is not suflcient to meet

the additional energy requirement for most types of work
when animals are fed such diets. In prac

tice, most farmers working with animals expect their
animals to lose weight during the work season

unless the diet is supplemented with better-quality feed.
The start of the cropping season, when

animals are required to do the most work, is usually the
time when food stocks are at their lowest,

particularly in areas that have a long dry or cold season.
This further exacerbates the problem of

feeding for work.

The need for supplementation is greatest when animals are
multipurpose, also being required to

maintain weight (if ultimately they are to be sold for
meat), or if they are cows used for work and

are required to produce a calf.

Various strategies are available to improve feed supply to
work animals, dependent upon the

Inaneial resources of the owner. The benelts of these
techniques are well researched and widely

reported (e.g., Pearson, 1995; FAO, 2010), but adoption by
draught animal farmers is often poor.



Im MJITURE

inutlnued mechanization of agricultural practices w!ll
OCCUr where it is economically feasible, and

mu *

imals will be replaced or used to complement
zation on those farms that can justify

hire* or maintenance of two- or four-wheeled tractor power,
im teep, inaccessible, or terraced hill

Miand on mixed farms where farm size and scale of crop
production are small, animal power

i till a better option than motorized power to supplement
manual labor. On small farms of less

inon 3 ha, animal power can compete economically with
visoline-fueled tractors. Farmers using

mal power will have to cope with competition for their
lurid from a growing human population

and increasing pressure on natural resources. This is
likely to lead to the cultivation of more mar

ninal land and greater use of animals for multiple purposes
r.g., manure, work, and milk, or work

mid calf production, or meat). Cropping of marginal land
mill require more attention to soil and

uniter conservation and animal-drawn tillage techniques.
1"duction of grazing land may require

mure farmers to move to a cut-and-carry system of managing
their work animals. With the need to

n e resources more eficiently, it is important to recognize
that animal energy can be harnessed to

provide several income-generating activities for the
«.mallholder farmer outside of their use in the

production of food and cash crops and their role in manure
production. More versatile, and there

fore more frequent, use of animal power is an ideal way to
spread the maintenance costs. A resting



draught animal still uses resources, unlike a resting
tractor. Hence, broader use of animal power

in the areas where it is found should also be encouraged.
However, despite the value farmers put

on work animals in reducing their drudgery and supporting
their food production and trade within

communities, as Starkey (2019) points out, animal power
continues to have a “poor out-moded

image” within governments and many of the organizations and
other institutions helping to improve

the livelihoods of their farming populations and those
people supporting them. This is disappoint

ing in view of the continuing contribution of animal power
to food security and farm income on

many small farms around the world.
SUMMARY

The use of animals for work and the general contribution
that they can make to alleviating drudgery

in the livelihoods of the people who use them are discussed
in this section. Cattle are the most com

monly used animals for work, followed by water buffalo and
donkeys, but many other domesticated

animals are also worked in suitable environments where the
need arises. In some areas, use of work

ing animals goes back many centuries; in other areas, use
is more recent commencing within the

twentieth century. Outputs, feed requirements, and
constraints to performance are aiso discussed.
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CROP AND ANIMAL PROCESSING WASTES
Wilson G. Pond and Kevin R. Pond

The human population is expected to increase from the
current 6 billion to 8 to 9 billion by 2030.

Land available for food production is Inite. The dramatic
increases in food production resulting

from agricultural research and technology and other
contributing advances have provided increased,

although not adequate, food for a growing wrorld population.
A major challenge to society now is to

continue to meet the demand for food and other products of
agriculture within the constraints of a

Bnite land area and limited natural resources. One factor
contributing to a solution is the improved

utilization of crop and animal processing wastes. Recycling
of wastes from an array of animal and

plant sources is used effectively and widely in animal and
crop production.

Uses of processing wastes are described as follows:

. food processing waste generally is either a potential
feed ingredient for farm animal or pet food

or a potential nutrient source for crops. For example, in
cereal processing Irms such as breweries,

distilleries, and feed mills, by-products are not wasted
but marketed as livestock feed ingredients.

Similarly, in meat processing irms, poor-quality meat
by-products can be converted to better-quality



fund products by means of breakdown and recombination
iiroduct components. Other by

t.. = tuch as stomachs, intestines, and Ish wastes are
.- \i ird to pet foods. Finally, poor-quality

..rut uwy be used on cropland as a nutrient source.

@, 19%)

In >.fIlllon to animal feed constituents, inedible animal
tat .wni other animal food processing

m in*, are used to produce soap, lubricants, cosmetics,
... lr*., *oor waxes, paints, varnishes, and

nHtar products of value to society.

i.mn residues can be utilized in several ways: fuel, animal
fend, bulking agents in manure and

runge sludge composting systems to produce organic wastes
~i.» are safe, stable, and unobjection

Ir for land application as fertilizer (CAST, 1995). These

il other approaches are being used to

irdiice crop-processing losses. These advances include the
following:

I. Composting of manure, bedding, dead animals, and
tiichery wastes for land application.

Production of methane and other biogas fuels from the
ilmvi* composted products by anaerobic fermentation.

Improving the digestibility of nutrients in common
leedstuffs to reduce levels of carbon (C); nitrogen (N)
and phosphorus (P) lost in manure by using new technology
(r.g., use of the enzyme phytase to improve utilization of
r bound in plant feedstuffs).

mi. Developing methods to reduce water volumes used in
animal source food production.

v Continuing pursuit of innovative, safe, and
cost-effective ways of utilizing food-processing wastes in
Inod animal production (CAST, 1995) to enhance sustainable
.igriculture through improved resource utilization. In
addition, a worthwhile goal (CAST, 1995) for animal




agriculture is to reduce wastes during food processing that
currently occur between harvest and delivery to the
consumer. Meeting this goal will improve the welfare of
food animals on a global basis by enhancing eficiency of
utilization and improved nutrition of food animals.

SUMMARY

A major challenge to society in the twenty-lrst century is
the rate of increase in the global popu

lation in a Snite space on the planet. Large quantities of
processing wastes are generated from

crop and animal production. These wastes are used to
produce soap, cosmetics, candles, paints,

methane, ethanol, and many other products that improve the
welfare of food animals globally by

enhancing efficiency of feed utilization and total food and
feed production for a burgeoning human

population.

Council for Agricultural Science and Technology (CAST).
1995. Haste management and utilization in food processing.
Ames, IA: Author.

ANIMAL FIBERS, HIDES AND PELTS, AND LEATHER

Hilson G. Pond and Kevin R. Pond

Hide genetic variation exists in mature size and other
traits among animals native to different

regions and climates in which they are raised. This
variation offers an opportunity for breed

ers to tailor the genetic base of animals to the local
environment for improved performance

and efficiency. This concept has been adopted for use in
temperate and tropical environments.

There are now more than 259 registries and associations in
the United States and Canada that

promote particular species or breeds and that maintain
breeding records (Bixby, Christman,



....- end Sponenberg, 1994). Some are concerned with the
I breeds of farm ani

«l others focus on uncommon breeds of domestic animals
..1 thrir crosses and on wild

m]im Ir%. Worldwide, there is interest in dozens of other
™ I, hybrids, and breeds and their

mii™m ", that have potential for commercial or subsistence
0 r | of food, hide, and fiber pro

Him i lon. The U.S. National Research Council (1991)
iMiblkhed a paper on micro-livestock, a

~eum used for species within which some individuals are
i'hnotypically and genetically small

mm wired with the breed average. Such micro-livestock are
tiwnil In cattle, sheep, goats, pigs,

... poultry in which some individuals are less than half
Hir mature sizes of average repre

mu,u Ives of the breed. Because of a survey of many animal
1lentists in 80 countries, it was

<k in-mined that about 40 breeds and species have sufficient
umntic diversity to select for

uttil 1 size to expand micro-livestock populations for use in
iii vt-luping countries. This would

<11lw taking advantage of the ecological interdependence of
animal, plant, and human life, the

ted amount of the earth’s surface that can be safely
uiltivated, and the innate advantages

nt small animals to the subsistence family with no
i"-frigeration, and with limited cash, space,

mni animal feed. Animal well-being would be expected to
Improve because of a better match

of feed supply with animal needs.

dveral species of mammals and birds contribute to society
through production of wool, hair,



secthers, leather, pelts, and other inedible by-products
used in the manufacture of clothing, uphol

stery, carpets, bedding, and other products of the
livestock industry. Here we describe brieay exam

pies of the importance of many domesticated mammals and
birds in providing leather, Bbers, and

other by-products of the food animal industry.
MAMMALS

Cattle (beef cattle, dairy cattle, and swine), in addition
to their production of meat and milk for food,

contribute signilcantly to the economic value of the animal
by yielding hides for leather and hair

used in clothing, accounting for approximately 50% of the
total by-product value of cattle. Similarly,

sheep and goats produce wool and mohair, respectively,
widely used in the clothing industry and

representing a signiicarit fraction of the total value of
the products of the sheep and goat industry,

including meat and milk production.

Other mammals used in some cultures for both food and Iber
or hides include rabbits, camels,

Ilamas, alpacas, and vicunas (Ullrey and Bernard, 2000).
Collectively, camels and llamas are known

as camelids, with an even number of toes on each foot and
anatomical characteristics that distinguish

them from true ruminants. For example, the muscle
attachments in the hind legs allow them to rest

on their knees when lying down. The Old World camelids
include the two-humped Bactrian camel

and the one-humped Arabian or dromedary camel. The Bactrian
camel is found in the cool desert

regions of Central Asia, while the dromedary is found in



. i ijrirrts of North Africa. Both are

..i »nf n (insport, draft, meat, milk, lIber, and hides. The
u - Id i.imelids include the guanaco,

ind domestic llama and alpaca. The guanaco ranges
< . Hu Andean highlands in Ecuador

«=l rmun to the plains of Patagonia. Vicunas live near the
m. |Inp of the Andes and have a highly

, . mi Inn wool *eece. Alpacas are bred primarily for their
m i (Nowak, 1991). Llamas are used

m <«i IJ iv. beasts of burden, but their meat may be used for
ihml, eeBce for clothing, hair for rope,

=< hldr for leather. The four South American camelids
11r1twr., olpacas, guanacos, and vicuna)

i the same chromosome number (Clutton-Brock, 1987) and
1 interbreed. Llamas and alpacas

iwwvr become increasingly numerous in the United States as
i 1 iid for production of lbers.

HMDS
init kens, Ducks, Geese, and Turkeys

" Hiitiercial production of poultry and eggs in the United
~tas began in the early 1800s and

M initially evolved into a massive industry in the United
lutes and globally. The poultry industry in

ihr United States involves specialized production units
<irvnted to broilers for meat and layer hens

»nr egg production. Animal welfare concerns are of
rii“amount interest for both industries. Ongoing

~hanges in regulations regarding animal care and welfare of
thickens (both broilers and layers) and

nther poultry continue to receive attention.

vertically integrated production systems involving
thousands of birds have been so success



ful that today nearly ail broilers in the united States are
produced under some type of contract

arrangement. The system is less frequently used in turkey
production; however, if a contract is not

used, production is coordinated by some other arrangement
between the processor and the growers.

Modern chicken meat strains have been developed by
cross-breeding layer lines with meat lines.

Turkey growing is similar to growing of broiler chickens,
but involves a two-stage system in

which day-old turkey poults are started in a brooder house
and transferred to a larger growing house

at about six weeks of age and marketed weighing 13 to 40
pounds.

Ducks and geese can be raised successfully in coninement on
litter soors and do not require

swimming water for growth, health, or reproduction. Young
ducklings are sometimes started on slat

ted aoors or raised wire. Commercial houses often provide
an indoor litter area and an outside run.

Geese are excellent grazers and can be grown on pasture
with limited supplemental feeding,

although many geese are raised indoors without pasture.
Ostriches

Ostriches are large, aightless birds that are 2 to 2.4 m
tall and weigh between 110 3nd 150 kg. Along

with emus and several other large bird species, they are
known as ratites. Ostrich feathers were used

widely by the fashion industry nearly a century ago, and
ostrich leather has been used in boots, shoes,

and other leather goods for many years. The commercial
ostrich industry began in the mid-nineteenth

century in Africa, where the ostrich is indigenous. Ostrich



- n."V In the United States began in the

........ Hni» than one-half of ostrich breeding in the United
» 1% in Texas, California, Arizona,

ioma. some ostrich meat is imported from South
mi tin, but most is produced in the United

miir 1 marketing system for ostrich leather is
»% mlulling in the United States.

l mre indigenous to Australia. Emus are 1.5 to 1.8 m
“iii mid weigh between 50 and 65 kg at

nnturlty. Emu production in the United States is relatively
mm . tnt is growing steadily. Products

im hide garment leather, plumage, and meat for gourmet
Ire. |»iurants.

TUNVARY

rtu s that produce food for people also provide a wide
»Align of non-food products, including

mnhair, and feathers, as well as hides and pelts used
In i lothing, shoes, and other leather

i iiducts. A wide genetic variation within and between
Innrds and crosses results in opportunities to

Increase quantity and quality of animal products available
fur human populations everywhere and

nlso offers new opportunities to enhance the welfare of
Imth humans and animals.
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USE OF ANIMALS IN NUTRITIONAL AND PHYSIOLOGICAL RESEARCH

Hilson G. Pond and Kevin R. Pond

The use of farm animals and other animals as surrogates tor
humans, and animals in agricul

tural and biomedical research has a long history. Virtually
every advance in human and veterinary

medicine over the past century has a foundation in animal
research. Nutrients, including vitamins,

mineral elements, protein, amino acids, fat, and fatty
acids known to be required by humans were

discovered to a large degree by research in animals,
including pigs and other farm animals, along

with laboratory animals such as rats, mice, and other small
animals and birds. Metabolic processes

were delned, and the safety and effectiveness of consumer
products, drugs, medical devices, and

medical procedures were established.

Continuing research on techniques to repair congenital
heart defects, control cancer, cure diabe

tes, reverse Alzheimer’s disease, treat cystic lbrosis and
muscular sclerosis, and control HIV and

many other diseases requires the use of animals.

Diagnostic tools such as electrocardiography, angiograms,
endoscopy, and cataract removal, as

well as surgical procedures, organ transplantation (e.g.,
heart and heart valves), and artiicial joint

replacement continue to be developed because of animal



««ini research as a vehicle for improved

e ... hralth and weM-being. Major advances have been made
in iir* use of allotransplantation

in to-human replacement) of kidneys and heart valves.
Ti «”_plantation of animal organs in

liumM patients (xenotransplantation) is complicated by
11 _no rejection of the xenograft. The use of

pi k hearts for xenotransplantation in humans offers promise
n Intt, 2005). These we M -established

approaches for the benefit of humans raise legitimate
iiincerns and questions related to animal

u»"Ifnre. The ethical and social implications of the use of
«ininulls as surrogates for humans in

biotechnology and biomedical research have been and
mntinue to be addressed by the scientiBc

"rimmunity. (CAST, 1995; Clutton-Block, 1991; Crawford,
I*i%; National Research Council, 1996;

Tond and Pond, 2000).

worldwide, it is estimated that 50 to 100 million
vertebrate animals are used annually (from

zebra Bsh to nonhuman primates). Invertebrates and
vertebrates, including mice, rats, Bsh, frogs,

nod animals not yet weaned are not included in the Igures.
One estimate of mice and rats used in

the United States alone in 2001 was 80 million.
SUMMARY

Agricultural and laboratory animals have contributed to
major advances in knowledge of human and

animal health and progress in knowledge of nutrition and
physiology. Most advances in human and

veterinary medicine had a foundation in animal research.
Metabolic processes were defined and the



R products uas established with animals,
n-* »iiii<al .4J locial implications of the

.... . animals as surrogates for humans in biotechnology
mid biomedical research continue to be

addressed by scientists and palicymakers. See Chapter 14
for detailed accounts of these advances. Also,

see sections titled “Pharmaceutical and Biomedical
Products,” “Laws, Regulations, and Oversight

Mechanisms for Research Studies with Agricultural Animals
in the United States,” and “The Role of

Animal Agriculture in Enrichment of Youth Development
Through Organized Hands-On Exposure to

High standards of Animal Welfare in Food Animal Production”
for additional related information.
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Crauiford, R.L. 1996. A review of the Animal Welfare Report
data: 1973 through 1995. National Agriculture Library,
Animal Welfare Information Center Newsletter, 7(2): 1-11

National Research Council. 1996. Guide for the Care and Use
of Laboratory Animals. Washington D.C.: National Academies
Press.

Platt, J.L. 2005. Biotechnology: Xenotransplantation. In:
Encyclopedia of Animal Science, Pond, H.G. and Bell, A.W.,
Eds. New York: Marcel Dekker, pp. 152-154.
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PHARMACEUTICAL AND BIOMEDICAL PRODUCTS
Christian E. Newcomer

HISTORICAL HIGHLIGHTS OF PROGRESS IN THE USE OF FARM
ANIMALS IN BIOSCIENCES



Me |.s* .1 folii animals for scientilc advances in the
Mii .1 (iiiarmoceutical products

Mi al research has a long historical precedent
*e e antiquities and several

M norary medical practices had their or

h - "i"nl studies. Regrettably,

[n-— Muir considerations were not featured in those

M “bl *edlli, t.nlen, the famous physician

% »i> in 1kIn) in Rome during the second century
- ... Inigs und goats in an effort to for

Mu*»* ____niri-.tending of the circulatory system,
Mi- hullMg erroneously that there were tuio

NH* aH und unlinked systems, Avenzoar (also known as Ibn
* < Spanish Muslim surgeon

i ¥mxh inn of the twelfth century rejected Galen’s views
el * L 11-.hed the general concept of

»>|um (Mantel surgery and that the principles of surgery
«"._M Im proven in animal subjects before

In*lug applied to humans (Abdel-Halim, 2005). Among his many
thhpi* iwntributions, Avenzoar

in firmed a tracheotomy in a goat to demonstrate the safety
| Hilt procedure for use in humans.

(wm mg the late nineteenth and early twentieth centuries,
ifFawing on the work investigating electri

nil ionductivity of animal tissues, Dutch physiologist
Milium FInthoven developed a more sensi

<t string galvanometer than had previously been used for
Mini-ding heart muscle conductivity

ami ilso successfully imaged and identiled the different
wnvr formations of the electrocardiogram

(ti:u), assigning the letters P, Q, R, S, and T to the
various defections. He later commercialized

Hr Irst electrocardiograph and described the
«nln trocardiographic features of a number of car



illovA.cular disorders. Using Einthoven’s device, Thomas
"., who is credited with introducing

cardiology into clinical practice, published a paper
detailing his careful clinical and electrocar

diognaphic observations of atrial Bbrillation (Lewis,
1912). Lewis had worked with a veterinarian

to identify a horse with this condition. Using the string
galvanometer’s ECG recording, and then

following the horse to the slaughterhouse, he could
visually conlrm the ibrillating atrium. The

use of the ECG as a basic medical parameter has now been
practiced for decades, and large ani

mal models continue to contribute to the development of new
measures for cardiovascular health

in humans and animals through the collaborations of
physicians, veterinarians, and scientists in

various disci

In addition to the role farm animal species have played
historically in anatomical and physi

ological studies of import to the concepts of medicine and
surgery, the observations of parallels and

associations of contagious diseases in farm animais with
humans has stimulated many important

medical discoveries. In 1796, Hilliam Jenner conclusively
documented that material in the crusts

of cowpox lesions was capable of inducing protective
immunity against smallpox, and introduced

the concept of vaccination. Louis Pasteur, along with
Robert Koch, is credited with the establish

ment of the germ theory. They used sheep to demonstrate the
role of anthrax bacteria in disease and

later to develop a protective vaccine for treatment of
anthrax. Pasteur’s studies on the elimination




< ixi " mtamination in fuids, or pasteurization,
eeum#*» = nir milk products and served as

eha fllwilh« for Joseph Lister to develop the principles of
eeee*m MMiprg. In the late 1800s in the

o * rMuir., Theobold Smith, a veterinarian studying
*b |mn in .wine, was the Irst to discover,

wn! describe organisms in the genus Salmonella, a
1 i ni pathogens in humans and

- < iHhough not the causative agent of hog cholera.

* - — lwith which uie could identify the retrovirus HIV
Ive agent of RIDS

u nriglns in studies with farm animals. Retroviruses
i delected In solid tumors of chick

o

in ihr uvarly twentieth century and have been studied
i i fly since that time (Medawar,

ilent lie efforts to understand the b
1 inn leukemia virus since the 1970s have

logy of
« in the identilcation of HTLV-1 and HTLV-2
i nu cs that cause human cancer. There

winy examples of human health improvement resulting
emm product development for farm

I-. For example, ivermectin, an anthelmintic compound,
ifveloped primarily for the

tion of parasites in livestock. However, due to the
- live therapeutic effect of ivermec

en in equine parasitic (Onchocerca) eye infections, the
u twas used in human clinical trials

the treatment of river blindness caused by the human
in f.ite Onchocerca volvulus. Hhen

HM program was launched, 1 million people in West Africa
«lone (and 18 million worldwide)

ittered from this parasitic infection; 100,000 of these
tm i serious eye problems (including



35,000 who were blind). Because of this intervention,
ocular Onchocerca infection has largely

been eliminated as a public health problem and as an
obstacle to socioeconomic development

globally.

CURRENT ADVANCES IN THE USE OF FARM ANIMALS IN THE
DEVELOPMENT

OF PHARMACEUTICAL AND BIOMEDICAL PRODUCTS

Farm animals continue to play a signilcant role in
pharmaceutical and biomedical product develop

ment, both as an extension of the inherent characteristics
that made them valuable models initially

and now increasingly as a result of the fact that they can
be genetically engineered to express novel

products of medical and commercial importance (e.g., in the
mammary gland to be harvested from

milk). Farm animals also have been recognized for several
decades to be useful models for spon

taneous animal and human disease, many of which have a
clear genetic underpinning, and these

animal models are invaluable for the elucidation of the
basic disease mechanisms (Andrews, Ward,

and Altman, 1979). In the era of modern molecular biology
and genetic engineering, genetically

engineered rodent models have become the favored models for
understanding molecular mecha

nisms and developing therapeutic interventions such as new
pharmacological compounds, biophar

maceuticals, small interfering RNAs, and gene therapy.
However, once the proof of principle for

these compounds is met in small animal models, a resurgence
in the use of the larger farm animal



mMbl* "e " e __«munition of their cl
1£9 w-i, (i 1l ii~ent animal models are

cal efficacy is

» il-wMm r*.entative examples of the use of farm

|n@a-.... wm» iirvri]Gimmt of pharma
- in 11 products are presented in the
G* -»i | Hartgrapht.

..i in n lesser degree, quail are used for the
ItHIM >m Im nf pnlyi lonal antibodies (the active
»< L antiserum), which can be simply extracted from
#,11 o! tfin Immunized bird. The

(*= it hi Inn of hens represents an excellent alternative
... .. .1ition of polyclonal antibodies

...... i *"_ubstantial animal welfare beneBt because egg
Sla*lion i. ooninvasive compared to

. -h I "rthod of collection of serum for isolation of
SHmmM ’i ihat requires repeated blood with

"leu and Hendriksen, 2685). Moreover, chickens are
i® . __”lvr to maintain and produce

H<«“Mnt numbers of eggs. These antibodies can be used as
& <" lanital or diagnostic reagents and

. . howlng promise as therapeutic agents in animal and
Humu Hl*%eases, particularly for infectious

«it» tr. of the gastrointestinal tract. Chickens with
Mv * *in Mincer have molecular markers of dis

imllar enough to those in humans to define a model for
ling the stage of progression of

...nm ovarian cancer (Gonzalez Bosquet et al., 2910). In
<iniinn, genetically modified chickens

< . i Imen developed that fail to propagate avian in5uenza
Inr, ,ind, therefore, do not perpetuate

...... le of contagion (Lyall et al., 2911). This approach
-- IH he used in commercial *ocks and



thereby eliminate their contribution to the spread of
pandemic *u and the emergence of new strains

of In*uenza through interspecies transmission of viral
infect ions.

Mammals

Equine species are used for the production of equine
estrogens, which are useful therapeutic agents

in the management of some of the conditions and symptoms of
the postmenopausal period in women

(Stovall, 2010). In addition, the horse has been used
historically for the development of antiserum to

toxins (e.g., tetanus antitoxin) and to snake and other
venoms. Although horse antiserum has been

replaced in many instances, especially since its use is
highly associated with “serum sickness,”

which is an immune complex disorder, there are still many
types of venom for which it remains the

sole therapeutic agent. In many regions of the world,
puriled horse antiserum is also the primary

therapeutic agent for botulism.
Small Ruminants

Sheep and goats are also used in the production of
antiserums (antibodies) for use as experimen

tal and diagnostic reagents and, to a lesser degree, as
therapeutic antitoxin agents for enveno

mations (Seger and Krenzelok, 2005). Sheep and goats are
also occasionally used as models to

train personnel in the techniques of m
surgery involving the urogenital tract

mally invasive

and as models for the study and treatment of urologic
conditions. Sheep and goats have been used

extensively for the development and testing of arti
joints, bone cements, bone and cartilage



»"eses* products, and therapeutic approaches to
hh hi= (Martini, Fini, Giavaresi, and

Almi 41*1). sheep and goats also have been used for
li= %= < Inpnent and testing of various

I*.« <" "mdine assist devices (Heiss, 2005) and for
en** ini ir.rd In vessel surgery and repair.

H*H*H hnl 1y mod lied goats have been created to produce
«hoMile novel proteins in their milk,

w1l I">vin* m-.e of collection and an abundant supply
1l purHeat ion of the desired product.

e * __«loot reportedly nearing approval by the Food and
« g administration is produced from

f genetically modiied to produce the human form of the
. nitm .mtlthrombin, ujhich prevents

lilotting (http://www.gtc-bio.com/). One in 5000
«"ii /lduals produces insuflcient amounts

% «o» 1thrombin, and patients prone to clotting folloujing
.... ary bypass surgery may also benelt

+vHM this product to prevent excessive clotting and
- Heat ions such as stroke. Another geneti

milly mndlled goat model developed at the University of
isllfurnia-Davis produces lysozyme in

IH milk; this molecule is important for the destruction of
Imimful bacteria in the digestive tract,

<«fnring some hope of a convenient means for protecting
Infants in the developing world where

-ilmrheal disease kills 2 million infants annually (Maga et
*1 . 2005). A goat also has been devel

< 4 that produces the soluble components of spider silk
Miii* material of the spider’s web). This

material is stronger and more aexible than steel and is a
lightweight alternative to carbon lber

(Hoyle, 2010). It is important to note that in each of


http://www.gtc-bio.com/

th#Mi (»==*(|<s|ly menlimleiOll gout linns,

U*e Inm 1% He ImhavlOf"i clinically, and
hi -..Uvvlu normal, tiltlch limits the ethical and

p>oitKai issues related to the expansion and maintenance
of their populations (Fahrenkrug et al.,

2010).
Cattle

Genetically modiBed cattle that are otherwise normal in
phenotype have been generated using vari

cus types of transgenic technology. One genetically modiBed
bovine developed by the USDA secretes

the antimicrobial protein lysostaphin in the milk, u
confers greater resistance to the develop

ment of mastitis in the cow from staphylococcal infection.
This achievement marks a signiBcant

step toward the development of disease-resistant livestock
Using a different transgenic approach,

scientists inserted a human artiBcial chromosome containing
the entire human immunoglobulin

loci into the germ line of cows (Robl, 2007). These cattle
generate human antibodies in their blood,

creating the potential for the generation of a variety of
valuable medical therapeutic products. The

products have application to the management of
antibiotic-resistant infections, immune deBciency,

biodefense, and many other immune-mediated conditions
simply through immunization of the ani

mal with the agent of interest followed by the collection
and puriBcation of the antibodies from

the blood of the cattle (http://www.hematech.com/). Bovine
calves also have been used extensively

since the mid-1960s for the development and testing of
artiBcial hearts, cardiac assist devices, other


http://www.hematech.com/

nn*_«:ular instruments, and materials to overcome
hi < ir conditions of the heart (Delano,

HUihlar, and Underwood, 2002).
N iln#

.. - have been an especially prominent animal model for
Mu investigation of cardiovascular

of humans and for the development of apparatus,
, and approaches used in the

«mnlkal ond surgical management of human cardiovascular
HI «vr . The cardiovascular system of

hns unique anatomical and physiological parallels
nMIi thut of humans. Swine are omnivores

eml MMdily susceptible to dietary-induced atherosclerosis,
x uv inf contributing factor to human

1e«i nnd vascular disease (Swindle, 1998). This has
«=111toted their extensive use for the develop

nrni ut techniques to treat atherosclerosis and its
Ilent ions. The skin of pigs also has char

I-.tics very similar to those of humans, making them
< «irnrly valuable models for plastic

-mi mwry and studies of skin injury and repair and

«".e.delated therapeutic agents. Swine are proven to

hr valuable in many other clinical research applications
er et al., 2002). Due to their abdomi

mil -size and overall comparability of the anatomy of their
«I"riominal organs to those of humans,

Milne have served as the primary model for surgical
u aiding in laparoscopic and endoscopic tech

"i"id-, and the development of new surgical instruments and
niglcal procedures (Srinivasan, Turs,

iuni Lid, and Scarbrough, 1999; van Velthoven and Hoffmann,
—eoil). Approximately 1000 articles



have been published on the use of swine in this area alone.
Pigs also have been genetically modified

for various research and future commercial applications. In
one of the genetically modified models,

the cellular surface marker responsible for the acute
rejection of pig organs by humans and other

primates has been removed, which offers the prospect that
pig organs might one day be available

for xenotransplantion into humans (Platt, 2801, 20lla,b).
Organs from these pigs have a markedly

prolonged survival rate compared to that for normal pig
organs transplanted into nonhuman pri

mates (Ekser et al., 2010). Through additional genetic
modification to further protect graft survival

via modulation of the immune response in the graft
recipient .e., nonhuman primate or human),

these pigs may solve the problem of the critical shortage
of human-compatible donor tissues, cells,

and organs (http://www.revivicor.com/index.html).
SUMMARY

Farm animals have filled an important niche in our efforts
in biological discovery, product and

technique development, and product testing historically and
into the current era. The use of farm

animal species as animal models will likely intensify as
cellular and molecular biology advances

yield new approaches to disease therapy and leaps in
technology provide new products that must be

tested in animal models deemed clinically relevant to
humans. In addition, the husbandry, manage

ment systems, and veterinary care of farm animals are
already well established, of high quality,

and subject to continuous review and improvement efforts.
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itiilml review and outcomes, this facilitates an easy
i n lini from our humane use of farm ani

m U »"i ilir natural characteristics we value (i.e., food
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....... UIJLATIONS, AND OVERSIGHT MECHANISMS FOR RESEARCH
I ... . MITH AGRICULTURAL ANIMALS IN THE UNITED STATES
= ialInn E. Newcomer

IN INIKMICTION

W» Ingal and regulatory framework for the oversight of
~i i inh using laboratory animals in the

tinu ml States is now approaching its 59-year landmark, and
«in irr? of agriculturally important

wHtllan species as animal models pertaining to the
< binrat ion of the biology and diseases

nf humans has fallen under the purview of these regulations
iwt most of that period. The regula



tory framework has strengthened over time and has become
considerably more focused with the

signilcant and convergent changes that occurred during the
mid-1980s. In 1985, working under

independent statutory authorities, the Animal Welfare Act
Regulations (AHAR) (AHA, 1990) and

the Public Health Service Policy on the Humane Care and Use
of Laboratory Animals (PHS Policy)

(PHS 2002) adopted new progressive provisions emphasi
institutional accountability. The poli

cies and regulations worked together to harmonize the
approach and expectations for federal over

sight of the care and use of animals used for research in
the United States. The convergent interest

of these regulations was the manifold considerations of and
attention to the promotion of animal

welfare and the controls that needed to be in effect to
detect and impede potential points of failure in

assuring animal welfare within institutions. The key
regulatory advancement was the requirement

that an organization conducting animal research that fell
under regulatory jurisdiction must develop

an institutional animal care and use committee (IACUC). The
IACUC serves to foster, review,

and monitor an institution’s program of animal care and use
to ensure ongoing regulatory compli

ance and to provide a thoughtful and deliberative platform
for the institution to address emerging

needs of animal models and scientists as scientilc
knowledge advances and new requirements and

opportunities become evident. Two excellent professional
guidance documents used in conjunction

with the regulatory oversight of research in the united



»e**_ e 1 itm

also re-emohasize the

|¢m --* nf lhr IACUC in meeting the institution’s
le<xe{ —>m * tir the care and use of research

Mi*t fhr*e arc The Guide for the Care and Use of
i>111118 &1 Animals in Research and

to. *im« ml edition (Ag Guide) (FASS, 2010) and The Guide
1e n* loip and Use of Laboratory

.1 nth nlltion (Guide) (ILAR, 2011). These turo
Hi  m ~ unidance documents are also used

*« . Ini 7j standards for the independent, voluntary,
Fm eBvImi accreditation program performed

“i~. r m1 lotion for Assessment and Accreditation of
1 ... . Animal Care International. The

Mi*.... un this section brie*y explains the
liitfin int fonships and key features of the regulatory and

Ivin Ichi entities, mechanisms, and guidance documents
uN't hmed.

HI in IN. THE REGULATORY FRAMEWORK AND GUIDANCE DOCUMENTS

... . enacted the original legislation in the United
eeein*, governing research animal care in

under Public Caw (P.L.) 89-544 as the Laboratory
il Welfare Act (LAHA). At that

Mar, the LAWA regulated animal dealers that handled dogs
ami i, and laboratories that used

«’* _ iBts, rabbits, guinea pigs, hamsters, and nonhuman
i.lllitcs. During the 1970s” amendments

limin® P.L. 91-579, Congress changed the name of the law to
Hr animal welfare Act (AWA, 1990)

«nl authorized the Secretary of Agriculture to regulate
Ui iuarm-blooded animals ujhen used

M research, exhibition, or the ujholesale pet trade. This
~* the Irst time that agricultural animals

ir.nl in some research applications were included in the



e«lul«liiiy »rsmrunrk. The basis for cover

uniirr the aha regulations rests with its delnition of
the term "animal” and there are important

exclusions. Specilcally, quoting from the section on
delnitions in the AHAR,

This term (animal) excludes birds, rats of the genus
Rattus, and mice of the genus Mus, bred for use

in research; horses not used for research purposes; and
other farm animals, such as, but not limited to,

livestock or poultry used or intended for use as food or
fiber, or livestock or poultry used or intended for

use for improving animal nutrition, breeding, management,
or production efficiency, or for improving

the quality of food or fiber.

Thus, a vast majority of the research activities currently
conducted in agricultural species is not

covered today by the AHAR, but with the groiuth of
agriculturally important animal models in a

wide variety of facets of biomedical research and product
development, the coverage of agricultural

animals 1is increasing. The Research Facility Inspection
Guide (APHIS, 2001) provides the crite

ria and examples used by the Veterinary Medical Officers
(VMO) From APHIS’S (APHIS, 2006)

Animal Care (AC) program to determine whether the farm
animals in particular studies at an insti

tution should be included in the inspection process.

An AC VMO inspects institutions registered and licensed as
research animal faci ies at least

annually, and their findings are the basis for evaluating
the institution’s regulatory compliance.

Institutions are expected to have effective IACUCs,
personnel training efforts, and programs of vet



m 4 , tc<a to ensure ongoing compliance with the AHAR.
mu - 1 iu nimpllance with stan

i* 4* Imiltutions are expected to adhere to Part 3 of the
I st tmulatth), which covers facilities

YT *H In* standards, animal health and husbandry
=1 nnd transportation standards.

* .i*b ihe standards are speciBc and even prescriptive
—emj ox the covered species, the

U4- 44 1. In the AHAR for farm animals are written in
|Im*% 4i term-.. In instances where the insti

MIwi "t provisions of oversight are deemed ineffectual,
ftr.u.... enforcement is achieved through

* e ..l Inspections, the opportunity for prompt
Nill,1 i"rF netion in many instances, the issuance

[ ] fur serious or repetitive noncompliance, or the
lbm®.M lun or revocation of licensure.

Mt Hut lons that receive funding from the Public Health
ore required to comply with the

Hrnlth Service Policy on the Humane Care and Use of
immunory Animals (PHS Policy).

1/ authorized by the Health Research Extension Act of 1385,
Ww» A, Policy requires institutions

« «iinbllsh and maintain measures to ensure the
I ... w1 late care and use of all vertebrate animals

Invnlvrd In research, research training, and biological
lotting activities conducted or supported by

in other federal agencies also expect the programs
h»#5nl Ing under their jurisdiction to

«"11lmi PHS Policy standards (e.g., the Veterans
«eeministration Policy requires compliance with the

Policy even if PHS funds are not received by the
m -inh unit in question). The PHS Policy

rrs compliance with the Guide and the American



NtdiCCl Association Guidelines

for euthanasia. Institutions are required to have an
(improved Assurance on lie with the Oflce of

Laboratory Animal Welfare within the PHS. The Assurance
document explains the institution’s

provisions for compliance with the Guide. It is permissible
for an institution to delimit the scope of

PHS coverage in its Assurance extending compliance with the
provisions of the Guide only to those

studies required by the source of funding, but excluding
all other studies. Institutions that choose to

take this approach, therefore, could make the claim that
many studies conducted in farm animals for

the purpose of improving food and Iber production are
required to comply with Guide standards.

On the other hand, if the institution states that all
vertebrate animals at the institution are covered

by the Assurance, then the PHS will expect the institution
to comply with either the Guide or the Ag

Guide when agricultural species are used in research or
teaching depending on the source of fund

ing for the activity and other discriminating criteria

provided by the institution.
RECENT REVISION OF EXISTING GUIDES

The Guide for the Care and Use of Laboratory Animals has
recently been revised, and the release

of the Guide, 8th edition (ILAR, 2011) has already
generated considerable interest and discussion.

It is a very comprehensive document that expands the
discussion of many issues in animal care and

use signilcantly in comparison to the previous edition
published in 1996, and it offers an institu

tion a roadmap to establishing a sound program for the



FH>eR biomedical research, testing, and

It~ *ni.g in rrsearch animal models. The Guide describes the

M- 1 enmponents of an institu

H = Hwnmll animal care and use program; considerations

INm.___i.inir. for the animals” environ

» * .___Inn. and management; mult e facets of a
program of veterinary care; and

in i rmants for an adequate physical plant. The Guide

ild< mMrrv._es the issue of dichotomous

of agricultural animals in research depending
iBiher their use is aligned with a

iifuvnllinl Inquiry versus an agricultural inquiry. It also
far- “hut; the institutions occasionally Ind

itegorization of research animal studies presents
it suggests, therefore, that

lahii  thould make the decisions concerning the standards
mi 1411- for the agricultural animals

Mt*.1 in research studies based upon the researcher’s goal
—1 ".r rnncern for well-being of the ani

Hir Guide also acknowledges that the fig Guide is a
**1l resource for agricultural animals

uH

ulned within typical farm settings.

H*e tig Guide, 3rd edition, is a scholarly and authoritative
e lonsl guidance document pub

11 hitil hy the Federated Animal Science Societies (FASS) in
"if Although the document lacks

iMulatory standing, it carries enormous credi
ur of its expert authorship and the careful

ity by

w>  ilrration and extensive review of scientilc literature
HM “«my topics. As noted previously in

1'11% section, there are many circumstances in which
Wl icultural animals could be used in research

i llinit any regulatory oversight if neither the funding



....T *Ww *hr fre.rtdrch nor the category of the

<" rnnh (. non-food and Iber related) dictated. The
voluntary adoption of the recommendations of

the Ag Guide by institutions conducting studies under these
circumstances mould be an ideal solution

for the protection of the quality and integrity of the
scientilc research, as well as an effective tool

in assuaging public concerns about the use of agricultural
animals in research. Although it seems

fair to speculate that most institutions subscribe to the
Ag Guide in these situations, the number of

outliers is unknoiun. The Ag Guide has many parallels uiith
the Guide, especially pertaining to the

es and

expectations of an institution’s essential pol
provisions for the program of animal care and

use. For example, it identiles the need for a properly
structured and functioning IACUC uiith writ

ten operating procedures for animal health care,
biosecurity, personnel qualilcations and training.

occupational health, and special considerations. Individual
chapters are dedicated to animal health

care including husbandry, housing and biosecurity,
environmental enrichment, animal handling,

and transport, as uiell as six key animal species areas.
There are also several key inconsistencies

between the Ag Guide and the Guide in the areas of space
recommendations, sanitation schedules,

and environmental conditions, which mill require
reconci tion by the IACUC through the review

of scientilc literature and expert opinion or by prevailing
regulatory mandates.

Since 1985 when IACUCs were established by U.S. Public Law
as noted previously, they have



«fini
14» Mvemoi

zed as a seminal development for the
of the welfare of animals used in

The regulators, the regulatory community, and the
1fml scientiBc societies who

uft**» * guidance documents have acknowledged the importance
MF *li mtf Internal institutional

it provisions embodied in the IACUC. In addition,
lhe JuhInlines or national legislation

<- Tlhill care and use in research in many other countries
. this general approach, which

«w«i

ft* «ini vnlidates its value. There are variations in the
HNi"HiiT -.tructure and function of IACUCs

..... the United States with respect to regulations and
n.* nun regulatory guidelines offered by

MM»i (Hvrrnmental agencies or professional societies, which
«e 1 orid the scope of this discussion.

Nmevpi , the central features are very similar. Committee

e h..i= should have appropriate train

1 < tod expertise and represent a variety of perspectives
»e Achieve an appropriate balance in their

m <]l _Itft of the program and the approval of research
e«unities. For example, the Ag Guide, which

- enhanced membership requirements, speciles that
I min lttee members should include an agri

tuMural scientist with teaching or research experience; an
mi , dairy, or poultry scientist who

1w igrlcultural animal management experience; a
vie<rinarian knowledgeable about agricultural

L1 medicine; a member whose primary concerns are in an
mum outside of science; and a person

is not afiliated with the institution and who
"'_ents general community interests in the

n olirr care and treatment of animals. The IACUC is required
t revlew and approve, when appro



i" Ht*», inlmal um protocols for research and teaching at
thr inttltution to ensure that it is justiled,

< Irntllcally sound, prudent, and conducted under
conditions that consider and preserve animal

welfare throughout all phases of the activity. In addition
to the information in the regulations, the

Guide and the Ag Guide aid IACUCs in conducting a
conscientious and competent protocol review

process. There are other sources of extensive information
on this subject (Silverman, 2067). The

IACUC is also empowered to disapprove inappropriate
proposals and suspend ongoing activities

that prove to compromise animal welfare. In addition to the
vital function of protocol review and

approval, IACUCs are responsible for evaluating the
facilities available for research animal stud

ies and the entire program of animal care and use at the
institution. Programmatic review entails

knowing and critically assessing the institution’s
resources pertaining to the following require

ments for acceptable animal care and use: Conditions of the
physical plant in animal facilities and

animal study areas; expertise, training, and stating levels
of personnel supporting or conducting

research with animals; occupational health and safety
concerns related to animal care and use and

experimental conditions; provisions for veterinary care to
ensure the health, welfare, experimental

reliability, and robustness of animals used in research in
accordance with prevailing standards; and

assurance that the operations provide the appropriate
environment, housing, husbandry, and man

agement of research animals. Through the IACUC’s rigorous



*" 9= 11 Itu and programmatic

OHis, =« i=diitut ion, at a minimum, is afforded the

pw . plan and take timely, effective,

M ffHaillvn actions to correct tueaknesses or
I |w* i in thr Institution’s resources dedicated

tlw ... il use of animals in research and teaching,
fet NHMmnl conditions, the IACUC can

*.i.1l"ml role in encouraging the institution to be
it» ..., king in initiatives to meet emerg

[ ] i* <ill ind educational needs in a contemporary

H4> " row IICIPATION OF INSTITUTIONS IN AAALAC

>4 *{ enut lons choose to participate in a voluntary,
mi  nxpert peer-revieu accreditation

« ..wnviluped by the Association for Assessment and
tat inn of Laboratory Animal

n» iMnrmtlonal (AAALAC International). This includes
<tlit™ inns that fall under regulatory

In the United States or other regions of the
10 s urll as programs that operate in

ril environments. AAALAC International is a
nongovernmental organization

i 1 ipirated its accreditation program for more than
*e and now accredits more than 830

e«i at Inns in 33 nations around the globe. Hithin the
w oil Miites, more than 600 organiza

nil- accredited and these include university,
leal, governmental, commercial, and

& Ml

»iii Bt research programs uith substantial agricultural
-l... Among those accredited in

ed States are 19 Land Grant Institutions and other
-.Hies emphasizing agricultural

< nil) and teaching programs. AAALAC International



accreditation relies upon three primary

standards. These are The Guide, The fig Guide, and the new
European Directive 2010/63/EU on

the Protection of Animals Used for Scientilc Purposes,
which contains accommodation and care

standards from the European Treaty Series 123. The
peer-review process is comprehensive and

s the thorough review of an institution’s faci
es, programs, procedures, and person

pol

nel qualifications in support of animal care and use
programs. Institutions must meet all regulatory

requirements that pertain to activities with research
animals in their environment as well as relevant

portions of the standards identiled previously. The experts
chosen to conduct the site visit are

selected with due regard to the type of institution, the
animal models used in research and teach

ing, the scientilc areas emphasized in the institution’s
research, and the avoidance of any con#icts

of interest. Subsequently, the experts on the site visit
team must engage a much larger delibera

tive body, the Council on Accreditation, who determines
whether accreditation should be granted.

Organizations that attain accreditation must meet or exceed
applicable standards and maintain

quality programs that ensure animal health, well-being, and
welfare as the platform for productive

scientilc inquiry using animal models for research.
SUMMARY

The regulatory standards and framework governing the use of
farm animals in research have

improved signiicantly since the mid-1980s, and many
organizations are required to comply with



»O0lui im-., in addition to the mandated regulatory
" « nre selectively applied, the

. ( x (filiations electing to adopt and adhere to the

- inojiosed in the authoritative
| - Ag Guide, and participate in the voluntary,
»--= i law airreditation program of

u Inin national is increasing. The combination of the
_________ . voluntary provisions

Il - ovm *Ight of the use of farm animals in research,
-« "i md testing appears to be work

.« n «il Increases our prospects of ethical and
»"»*e ini outcomes in these endeavors. These

ii\o help build the public’s support and conldence
< om of farm animals in research

_"inn.. However, they do not comprise an impervious

.. "i fnrm animal research over
1 oili lent to detect and correct problem areas in
y Instance.
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During this same period, FFA was being established through
the Smith-Hughes Vocational

Education Act in 1317. Similar to the origins of 4-H, the
idea for uihat would be known as FFA was

initiated with the introduction of agricultural clubs in
schools with Virginia being the Irst to estab

lish such a club. The actual formation of the FFA was in
1928. In terms of membership growth, the

trends were the same for FFA as for 4-H. The FFA program
experienced tremendous growth during

the late 1920s and into the 1930s.

It is also worth pointing out that high school students
learned about animal agriculture through

agriculture science courses offered in middle and high
school. This is separate from 4-H club and

FFA chapter experiences. These classes demonstrated
academic rigor and relevance related to ani

mal welfare. More than a “club,” classroom instruction
afforded a focused opportunity of learning

and it was then complemented by the “hands-on” aspects of
supervised programs for agriculture

experience.

Since 1939, both 4-H and FFA have evolved to include even
more members and a wide variety

of programs and projects. However, the pledges and mottos
remain the same. The 4-H motto and

pledge are as follows:

In support of the 4-H club motto, to make the best better
1 pledge my head to clearer thinking, my heart

my hands to larger service, and my
ing, for my club, my commu

to greater loyai
health to better

nity, my country, and my world.



» um millo Is as follows:

tO«Hihg in du, doing to learn, earning to live, and living
IM e >

these mottos help to reveal the relevance of
ini/ntions in the past, the present,

ON* Imih
Hi* im i Hint these youth members who exhibit

ihr future. In addition, they help to recognize
Itypinu » projects at county, state, and national livestock
fluasi «* rodeos are indeed “learning by

i i mil "making the best better.”

[IRCO OF LIVESTOCK PROJECTS

nH  illip, and dairy clubs increased signiicantly during
ffe s Mm L Reck (1951) said that these

M imi increased because private donors supported these
iit... 4 hy donating livestock to the youth

« i linll projects. By 1917, states began to have youth
ffriH According to Hessel and Wessel

11 ¢ i the Minnesota State Livestock Breeders Association
m* nu imt show to offer youth cash

nml to help counties hold calf and colt shows. By
e** % imen, T.A. Erickson and W.A.

Mi>mi Mmi, Joined this livestock breeders association to
iiih Minnesota’s irst junior livestock

*nw (Rick, 1951).

il = link shows have grown since 1918 and become a symbol
<< "M- 4 H and FFA youth organi

# Although it is very challenging to determine the
r *u nuirber of livestock projects exhibited

*i jnuih across the nation, a study in Texas in 2000
i#v*4Ind that Texas 4-H and FFA members

W for over 70,000 entries for cattle, swine, meat
BHU and sheep across the state (Boleman,




Howard, Smith, and Couch, 2001).
STUDIES SPECIFIC TO YOUTH LIVESTOCK PROJECTS

According to Boyd, Herring, and Briers (1992), the
development of life skills through experiential

learning is the cornerstone of the 4-H program and the same
can be said for FFA. More specifically,

livestock projects are an extremely valuable vehicle for
developing life skills.

A study conducted by Hard (1996) asked 4-H alumni to re*ect
on the impact that exhibiting

livestock projects had on their development of life skil
According to respondents, the meaningful

life skill impacts were accepting responsibility, relating
to others, spirit of inquiry, decision-making,

public speaking, maintaining records, and building positive
self-esteem.

Rusk, Martin, Talbert, and Balshweid (2092) came to similar
conclusions from their study of

Indiana 4-H youth that judged livestock. For this study,
the most meaningful results noted mere that

youth learned how to defend a decision, gained knowledge of
the livestock industry, and developed

oral communication skills, as well as decision-making
skills, self-conldence, problem solving,

teamwork, self-motivation, self-disci
organizational skills.

Finally, Boleman, Cumming, and Briers (2004) ascertained
the life skills gained from youth

exhibiting beef, swine, sheep, or goat livestock projects.
They concluded that the Bve highest life

skills gained were accepting responsibility, setting goals,
developing self-discipline, self-motiva



Htowledge of the livestock industry.

I 4 H AND FFA YOUTH IN ENHANCING WELFARE OF

.P° _*11 ill 1IRE AND COMPANION ANIMALS

™ ... in/ process about animal care responsibilities
.4 with the careful example and in8u

* e.iwvlt leaders and advisors responsible for training
,..i.ilnc youth. This in*uence is fun

Jnl i the continuance of animal-friendly husbandry
(@ wuwm mthat ensure animal health and

is indeed one of the fundamental
n youth

. L. ©  Animal uielfare
d....1priorities i

........ 1 projects. Over the past 18 years, many state 4-H
in programs have implemented

, i..urance programs that ensure youth are learning
inog the appropriate quality

practices. These include Pork Quality Assurance
< duality Counts (Boleman, Chilek,

e Hath, and Sterle, 2003).

WY1y AND CONCLUSIONS

cv/rlopment is delnitely enhanced by hands-on
ii"in;c gained through interactions with
i . Many people hear testimonials from adults who once
.1 livestock as youth to learn

Ir positive experiences and the impact raising

< 1
" livestock had on their lives. In many
...the livestock project enhanced the child’s
.- innships uiith his or her family and friends.
"m iivr _tock project requires the help and cooperation of

i'J MH-mbers. Parents, siblings, and

ii"irents often become involved in the project. It helps

< f.imlly unit develop common goals

in understanding of the financial side of agriculture.



Quite simply, the farm animals they raised

helped shape who they are, the character attributes they
possess, and the positive life skills they

develop and use every day of their lives.
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.... -t idle that 4-H and FFA programs have in youth
and in animal uielfare

T« mi-, in farm animals.

« 1 |>ild in this chapter section is a brief account of
| I, hnllenge to the ideals and mis

- leaders of 4-H and FFA. In the last decade of the
I* Mi in century and extending into the

»e «un .of the twenty-Irst century, episodes of
lug to alter animal appearance or weight

»<%> itmi documented. These cases of animal abuse and
yv* il 51| behavior among adult and youth

in show rings have been chronicled in the
int’jS and consequently the issues and

»#* jii-. luive been addressed by youth leaders, show
d® & eend Judges. A strict code of eth

h e ¥ required in the show ring. 4-H and FFA are primarily
ym 1U-vrlapment organizations. As

M i, inj by the authors of this chapter section, the
n* 11 Itm of projects is only the Bnal stage of

. intended to develop responsibility, goal-setting,
_idership skills. A major role of 4-H

o<l »l

in livestock projects is to advance the concept of
I*« i ing farm and companion animal

piinr as well as personal integrity in future leaders in
~i* tin lety.
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* ilNIi VIEWPOINT: FROM A SUSTAINABILITY
MNU CKITOUCT QUALITY PERSPECTIVE
... M. Broom

i IOUCTION

i lentile study of animal uuelfare has developed rapidly
o it years. The concept is deined



here and its relationship with other concepts, such as
health, stress, and needs, is discussed.

The welfare of animals is a matter of substantial public
concern and is an aspect of our deci

sions about whether animal usage systems are sustainable. A
system that results in poor welfare is

unsustainable because it is unacceptable to many people.
The various criteria for sustainability are

brie8y discussed. The quality of animal products is now
judged in relation to the ethics of produc

tion, including impact on the welfare of the animals, as
well as on price, taste, and consequences

for consumers.

Animal welfare is a term that describes a potenti
measurable quality of a living animal at a

particular time and hence is a scientilc concept. It
requires strict deBnition if it is to be used effec

tively and consistently. A clearly deined concept of
welfare is needed for use in precise scientilc

measurements, in legal documents, and in public statements
or discussion. Welfare refers to a char

acteristic of the individual animal rather than something
given to the animal by people (Duncan,

1981). Broom (1986) deined the welfare of an indi as

its state as regards its attempts to cope

with its environment. It has been emphasized (Duncan, 1981;
Broom, 1988, 1991a,b; Broom and

Johnson, 2080; Fraser, 2008) that welfare can be measured
scientilcally, independently of any

moral considerations. Once the welfare has been objectively
assessed, ethical decisions can be taken

about what is to be done about it. This delnition of
welfare refers to a characteristic of the individual



IMAC* 1 will vary on a scale from very good to very
W mWTIP will be poor if there is dif

*ei t... ping or failure to cope so that the individual
l We>«ml nne or more coping strategies

h .iml to attempt to cope with a particular challenge
I8 = nm* imige of measures of welfare
m BE """I"n] to assess welfare.

such as pain, fear, and pleasure, are often a
0] - * niping strategy and they are a

1#. nt welfare (Duncan and Petherick, 1991; Broom,
B 9tM wumn), rhey are adaptive aspects

< fi»llvidual’s biology that must have evolved to help
peti 1 Just as aspects of anatomy,

ni i ."i, and behavior have evolved. Fear and pain can
Iliy < Important role in the fastest acting

p# "*Ding responses, such as avoidance of predator
IP*—*e> x risk of immediate injury. Positive

p< m_itlve feelings, as well as other brain processes

" " "lve no affect, are among the causal
le t ilftermining what decisions are taken in longer
M ms Ir coping procedures, where various

eui iin the Itness of the individual are involved. Aspects
H Ing also contribute significantly

In ".. Mu; individual tries to cope in attempts to deal
win. rry long-term problems that may harm

P h iwividual. In the organization of behavior to achieve
“pi iint objectives, pleasurable feelings

fjpi M,. expectation that these will occur have a
tuplnnt lal in*uence.

IMtint with pathology is necessary if welfare is to be good
fee 1"ilth is an important part of the




broader concept of welfare, not something separate
(Dawkins, 1989; Webster, 1994; Broom, 2006;

Broom and Fraser, 2007). However, health is not all of
welfare, as those with a medical or veterinary

background have sometimes assumed. Health is the state of
the individual as regards its attempts

to cope with pathology. This refers to body systems,
including those in the brain, which combat

pathogens, tissue damage, or physiological disorder.

When considering how to assess the welfare of animals, it
is necessary to start with knowledge

of the biology of the animal and of all of its needs. It is
important to be aware that needs have a

biological basis, but this does not mean that degree of
naturalness is a part of the deBnition of wel

fare (Fraser, 2098). Some events that occur in nature, such
as starvation or predation, result in very

poor welfare. The needs of individuals will vary according
to genotype and will be affected by

conditions during development. It is more useful to
consider the needs of animals of a given species,

using scientilc information about them, than to use the
vaguer concept of freedoms.

The word “stress” should be used for the part of poor
welfare that involves failure to cope, as the

common public use of the word refers to a deleterious
effect on an individual (Broom and Johnson,

2090). Reference to stress as just a stimulation that could
be benelcial, or as an event that elicits

adrenal cortex activity, is of no scientilc or practical
value. One indicator of adversity is whether

there is an effect on biological Itness. Stress can be
deined as an environmental effect on an indi



HI# 1 tini over-taxes its control systems and reduces its
I>1P. ... .. likely to do so. Using this

E» n thr relationship between stress and welfare is
P ,mun* first, while welfare refers to a

tiMfi t* "i.r -.tate of the animal from very good to very
9, ufii.iir there is stress welfare is poor.

IpiM _k. /. refers only to situations in which there is
........... pe, but poor welfare refers to the

|ttH w» Hi-" animal, both when there is failure to cope and
oUit <= i livldual is having difBculty

[HW eun Ij 1990s and later, Broom’s deBnition was
11°> e "~ by some as a functional delni

M *<d «+, contrasted with the feelings-related deBnition
ml |wim bM (-.ee also Broom, 2008).

argued that welfare is wholly about feelings (e.g.,
PO*»" ani| Petherick, 1991). ft more

UB»"" intuition was that of Dawkins (1990), who stated that
p* le* lings of the individual are the

Ml «i Issue in welfare but other aspects such as the
M*|™| ut that individual are also important. As

fa....til earlier, feelings are biological mechanisms that
pert, but not all, of the set of cop

ty ir-ms. The term welfare means essentially the same as
p H i.rlng but, in most of the world,

:p|H <m Is used as the sclentiBc term.

M [ 9INABILITY

question, when decisions are made about whether a
lor exploiting resources should

u ni, is whether the system is sustainable (Aland and
M09). The fact that something

mtable and there is a demand for the product is not
M»F|> iHit reason for the continuation of



production. A system or procedure is sustainable if it is
acceptable now and if its effects will be

acceptable in future, in particular in relation to resource
availability, consequences of functioning,

and morality of action (Broom, 2001, 2010). A system might
net be sustainable for several possible

reasons. For animal usage systems, examples of such reasons
are: (1) because it involves so much

depletion of a resource that it will become unavailable to
the system, (2) because a product of the

system accumulates to a degree that prevents the
functioning of the system, or (3) because members

of the public Ind an action involved in it unacceptable.
Hhere there is depletion of a resource or

accumulation of a product, the level at which this is
unacceptable, and hence the point at which

the system is unsustainable, is usually considerably lower
than that at which the production system

itself fails. Other reasons for unacceptability are
exemplifled in the following. A system could be

unsustainable because of harms to the perpetrator, other
people, the environment, or other animals

(Table 5.1).

f a substantial
Inds

No system or procedure is sustainable
proportion of the local or world pub

aspects of it now, or of its consequences in the future,
morally unacceptable. Each of the examples

in Table 5.2 is unsustainable. Adverse effects on people or
animals can be reported in the media

around the world and there are now consequences of
unacceptable practices in manufacturing, ani

mal production, or other human activities because of
increased eflciency of communication.



Hm < ___kuf activities or events that the public find
plUH mel In may result in consumers in

m#-"i I-. refusing to buy animal and other products
[pdp .---- "«tnies or countries involved

W#1* « )i lromi 2602).

iti ive legislation and retail company codes of
Ip* Hie fur onimal production (Bennett,

#M«* Hawmmill, finderson, and Blaney, 2002). Legislation on
.px* welfare has developed in the

Union and in many countries because of pressure
Hgfewnini-. (Broom 2002, 2009). In

n»i a1, lhe standards of retail companies have a
p ¢ M I Ay greater effect on the welfare of farm

«41» 0.1

iinability - Categories of Unacceptable Harms and
That Led to

Hja.11 ini”, in Newspapers

1 » = to perpetrator: Resource loss or poor welfare [a]
for energy production uses more energy than it
Htriui p*. [b] Machinery for process made of poor quality
pt.» Inl* so injury to working person likely, [c] Toxic
tit ide spread on Beids - spreaders poisoned by
[M«< «Iclde in China.

11 u* m to other humans: Resource loss [d

». *-u/ugricultural system out5ow into lake or river -
|#hIMK Industry lost because of the pollution by manure of
e llvm in Thailand, [b] Heavy metals from industry -
tH..r*. farm production, [c] Radiation from energy

H* e=) tlon system - reduces farm production.

« itim to other humans: Poor welfare [d] Dioxin released
.... factory - people become sick, some die. [b] Cheap
i Ir protein fed to other cattle - bovine spongiform

m
n lopathy in cattle and people catching new-variant
n /leldt-Jacob disease by eating beef in the U.K. Also,

> umrr health risk from slaughtered sick cattle in
IHtinul states, [c] Hork that is too demanding - some
NMukT-, become injured, depressed, or psychotic.



4. Harm to other, nonhuman, animals: Poor welfare [a]
Traditional entertainment for people, for example,
bull-Bght, dog-Bght, cock-Bght, bear-bait, throw goat off
church tower, [b] Use leg-hold trap for pests or
fur-bearing animals, [c] Veal production from calves kept
in small crates and fed only milk, [d] Sheep on an
Australian ship dying in large numbers en route to Saudi
Arabia, [€] Slaughterhouse cruelty in the United States.
[fl Chickens killed by inhumane methods during avian
infuenza control in Indonesia.

5. Harm to environment including that of other animals [4]
Use of CFCs in refrigerators - ozone layer damage, [b] Use
of chlorinated hydrocarbon insecticides - birds, which are
insectivores, or top predators killed or unable to
reproduce, [c] Produce too much carbon dioxide and other
greenhouse gases - global warming.

Modified after Broom, 2018.

TABLE 5.1

Reasons for Lack of Sustainability of a System

1. Resource depletion to a level that is unacceptable to a
level that prevents system function

2. Product accumulation to a level that people detect and
find unacceptable to a level that affects other systems in
an unacceptable way to a level that affects the system
itself, perhaps blocking its function

3. Other effect to a level that is unacceptable

The consequences of acts or of system functioning (in 1, 2,
and 3) could be unacceptable because of immediate or later:

[l Harm to the perpetrator: resource loss or poor welfare
[b] Harm to other humans: resource loss

[c] Harm to other humans: poor welfare

[d] Harm to other animals: poor welfare

[€] Harm to the environment including that of other animals.

Modified after Broom, 2010.



ijftiu ii,m Inglslation. The codes of practice of food
Mtfpt- " hflvr International impact. For

» *4 n 'J pig producers in Brazil have to comply with
Uy h i#*1 "*1fare standards of United

Miirnmrkets in order to sell to them, and egg
*» 1" Thailand have to rear their

-..."ling to the standards of the increasing numbers
nw i«wni chain companies mho have

fpHtoi aaHfnre standards.
r mill) PROOUCT QUALITY?

ui quality for the goods that people buy has
in the last 10 to 20 years. Quality

1tM*- ij irierred to immediately observable aspects, that
mi animal food product, its visual

melH k and taste. These aspects of quality are still
pli -.... and expectations about taste are

Il “mu in become more reined, but other factors are now
fcf* ny incorporated into what

ff “ui. . good quality. Consumption has consequences and
< i"ifi proportion of these are notu

| iinni. if a food causes people to become sick, the
("-"e1l H considered poor. If the food tends

H «Mb™ ijru fat, for some people the quality is considered
Il food has added nutrients, some

Wm*Mrr the quality better. In addition, a major recent
P** s i that the ethics of the production

Ip** «iare taken into account. Factors considered by
Psen*ers include: (1) the welfare of the

Pi"-<i used in production, (2) any impact on the
< i.imnrnt, including conservation of wildlife,

mi mi uring a fair payment for producers, especially in
P ....untries, (4) the preservation of rural

p . MMities so that the people there do not go to live in



towns, and (5) the carbon footprint of each

product as factors leading to global warming are now high
on the agenda of many discriminating

consumers.

If food is not safe, in that it contains damaging levels of
toxins or pathogens, most consumers

will never buy it no matter how cheap it is. Individual
food production companies are expected to

be responsible for this aspect of food quality, but the
public expects their government to ensure that

adequate standards and adequate checking systems exist.
National governments have fallen and

companies have gone bankrupt because of known failure on
this issue. TABLE 5.3 Examples of Actions that Led to
Consumers Refusing to Buy Products Action Reported by Media
Consequences Dolphins being killed in nets set for tuna.
The sales of tuna dropped sharply. This was a long-term
effect and resulted in a permanent change in Ishing
practices. In France, poor welfare of calves kept in smal
crates for veal production. In U.K., a drop in the sales of
all French products, including unrelated products such as
wine. For most consumers, this was temporary but for some
it continued until the introduction of European Union
legislation banning the production of veal using
crate-housing and low iron and low Iber diets. The death of
thousands of sheep on an Australian ship going to Saudi
Arabia. In several countries, a temporary drop in sales of
Australian products. Very low payments to poor coffee
farmers in Third World countries supplying a coffee shop
chain reported in many countries. Temporary and permanent
loss of customers at coffee shop chain. Rainforest
destruction for beef production for restaurant company. A
drop in sales of company in many countries. Some permanent
loss of customers. Cruelty to poultry in slaughterhouse
shown in one television program and cruelty to cattle in
another. Temporary reduction in poultry sales. Reduction in
beef consumption, duration not known. A few people respond
to information about poor welfare in animals by becoming
vegetarian but a much larger number make some changes to
their food purchasing practices.

In parallel with the FDA in the United States, in the
European Union the European Food Safety



*#*« M < un»-A) has been set up. A difference from the FDA
W Hmi (1) wny aspects of sustain

In my *®r part of the work of EFSA and (2) the major part
fj |t« muk It done by independent

m|O«H«H appointed solely on scientific expertise and not
P . " «natives of countries or interest

ffifalitt i producing scientific reports, a significant part
if "2k« «ak is the assessment of risks

» e The subject area covered by EFSA is wide,
the public concern. One panel

m<H* fh animal disease and animal luelfare. The reports
H-> u produces has led to changes in

I »*ir Hition and scientifically based standards in Europe
- «®%le in the world. A scientific

H mmHvo producing reports on animal welfare is of value
H «Hy malor country. Measures to check

Ph* M.nri is compliance with legislation exist in the
B **» “ties of the EU and in other countries,

BpW <« “he United States with regard to food content.

I* Hmii»r that the ethics of the production method can be
Vpw»™»* ly taken into account, products

mh* »e traceable. If foods can be traced, it is less
ii that toxins, other poor quality materials, or

[] win be in them. If animals can be traced, the
w»"»»- nf animal disease outbreaks are more

tt-i i w1 be found and places where injuries or other
of poor welfare occurred are more likely

B id (Broom, 2007). Legislation and industry
® i i* lvra ensuring traceability are important.

P M SUSTAINABILITY AND PRODUCT QUALITY

Id e _will refrain from purchasing animal products if
inilge that the production proce



dures are unsustainable and thus not of good quality. The
quality may be judged poor based on

negative effects of the production or the product on human
health, human diet, the acceptability of

genetic modification, animal welfare, environmental effects
such as pollution, conservation and car

bon footprint, the efBcient use of world food resources,
fair trade, that is, considering poor produc

ers, and preserving rural communities. Each of these
factors, now an aspect of both product quality

and the sustainability of the production method, is
considered here.

Human Disease Resulting from a Food Product,
Sustainability, and Product Quality

Some examples of human health issues that affect views of
product quality are Salmonella in eggs and

meat, Campylobacter in chicken carcasses, and avian
infuenza (H5N1 or HIN1) and bovine spongi

form encephalopathy (BSE) in beef products. In the late
1980s and early 1990s, the British government

failed to initiate measures that would prevent the
large-scale mortality of people from new-variant

Creutzfeldt Jacob Disease (CJD) if they ate meat products
from animals with BSE. Luckily, for the

British public, the number dying is likely to be a few
thousand rather than hundreds of thousands.

Eventually, with scientific expertise from EU committees, an
appropriate policy was developed. The

one good consequence of this has been the development of
the risk assessment approach in dis

ease management and in animal welfare in Europe. However,
the subsequent unwillingness of other

governments, faced with an unknown amount of BSE, to damage
their beef production industries is



Mm B Mm.ent actions in the United States make it
Hm* ix tir showing abnormal locomotion

wn Itphevlor on arrival at the slaughterhouse must
pH* »= lunildered a BSE risk.

ffcMr

Mi.tainability, and Product Quality

[] "irars, there have been large effects on animal
pub* M«»n hrcause of concern about human

§le( in particular, saturated fats increase risks of heart
m** . init farm livestock are a major

Mo hi *mse of the beneits of consuming ish oils, ish
w1 is increasing rapidly. The

mb - ““miiof Ish that consume vegetable matter, rather
rfMlt >» motors like salmonids, which have

i* ° "-1 mninly Ish products, is likely to increase the
um mr.e much of the Ish product fed

i|l I'm *4Imunids could have been consumed by humans and
A 1 1 wastage occurs if the ish

mR- hlvnrnus. The value of farmed Ish production is
§lwe 1. birger than that of open water ish

Mun, and the weight of farmed Ish will be greater
H*. tmt of Ish from open water within

| f*w years.

Modification, Sustainability, and Product Quality

JIR ¥ Miuntries, genetically modiied plants are not
‘case of ethical concerns, the issue

I iffi ther living things should be modiied in the
Bli >Hory as opposed to genetic changes that

mi k “itorally. There is also concern because protein
| Mh<  1in cause allergies. Genetic modi

1 ni in animals can benelt the animals (e.g., confer
mi . .. resistance), help to treat human

ml -+ (r.g., a blood clotting factor in the milk of a



sheep), develop new products for other purposes,

or increase efficiency of animal production. Some people
accept all of these but others accept some

or none as suficient justilcation for genetic modification.
A major reason for this is that, in some

cases, animal welfare may be poorer because of the
modification. The conclusion of many people is

that any production of genetically modified animals should
occur only if it has been demonstrated

by scientific studies of animal welfare that the welfare of
the animals is not poorer than that of

unmodified animals.
Animal Welfare, Sustainability, and Product Quality

Poor welfare of animals that are used in the production
system is a major reason why the public

regards some animal production systems as unacceptable.
Hence, these systems become unsustain

able unless there is some modification to them. Animal
welfare is becoming more important to

members of the public as a reason for demanding change from
farmers, food retail companies, and

governments. Members of the European Parliament receive
more letters about animal welfare than

about any other subject (Broom, 1999). However, most people
think about animal welfare issues

infrequently, unless their attention is drawn to it by
media coverage. Hhen the information is drawn

to public attention, there is a point at which the welfare
of the animals becomes so poor that the

majority consider the system to be unacceptable. Hence,
animal welfare and public attitudes toward

it must be considered wherever the sustainability of an
animal production system is evaluated. In



1ol a laws or codes of practice, scientiBc
I* Winded.

«l,., carbon Footprint, Sustainability, and Product

+hit results from agriculture is that it
iodiversity as compared with

m i«H .1 natural vegetation. Where wild or semi-wild
Irfired for animal production,

~m«i.l harm can be done to populations of animals and
* W..MP, some animal production

HA» »*n. 1
thi

rred acceptable and products are not bought
harms have been done. One

1.** to this problem, for animals that currently
i

~lure plants, is to keep the animals in

*4.i.. they can browse on bushes and trees as well as
Inf Hnrgueitio et al., 2009, 2010).

m nhl lotion is the creation of signilcant areas of
M ri*ve, as demanded by the
oo

must countries. Preservation of wildlife can
#HuH result in greater income through

W « i ni than would have been possible by farming. The
of land to conserve natural

«i ifin often stimulate local economies and lead to a
«it irgional pride that would not

(n

ind If low-level animal production had continued,
nxample of a possible adverse

< w animal production on conservation is the
-en late use of antimicrobials and other

» P The numbers of several species of vultures in
li I-kB declined by 96.8 to 99.9% in 15

* unkash et al., 2007). This is a consequence of
[#AHIEE{ by the pain killer Diclofenac and

Im government has recently banned its use (Pain et



al., 2008).

Mismanagement of resources and production of ef uents that
can result in contamination of

water supplies, loss of plant nutrients, greenhouse gas
production, and increased human disease

are also a cause of unsustainability. The animal producer
should pay any costs of environmental

pollution and, wherever possible, animal waste should be
eflciently recycled.

Efficient Use of World Food Resources, Sustainability, and
Product Quality

Many people consider that the ineflcient use of world food
resources is unsustainable. However,

animal production activities can be changed to exploit
existing resources. Some animals used for

food production can eat food that humans cannot eat (see
Chapter 13). Hence, keeping grazers

and browsers will often be more advantageous than raising
pigs or poultry, since the latter do

compete with humans for food. There will be energy loss if
we eat animals that consume food

that we could have eaten. There is also an effect on
greenhouse gas production because carbon

dioxide and other greenhouse gases are emitted in the
course of production of animals such as

poultry and pigs, for example because of the combustion of
materials in the course of food pro

duction and the transport of food and animals. The
advantage of using grazers or browsers can be

weighed against any adverse consequences for greenhouse gas
emissions of methane production

by ruminants.

Fair Trade, Preserving Rural Communities, Sustainability,



m.im 1 Quality

i=di1 lons and ways of life for people are associated
1 Agriculture. Many human

i- mr% exist as they do because of particular animal
hi «#11._..ystems. If that production is

mee« 1 < that the number of farms is greatly reduced in
k inal areas, or the whole production

4 i moved away from those areas, there are social and
- itul consequences. The
*h - iinn of rural communities is thus another factor

taken into account by those considering

. animal production systems are sustainable (see
r.), mtcentral aim of the EU’s Common

<<  _.Mural Policy was to preserve rural communities and
-L1.a the number of people who leave

-+ ,areas and move to large cities, thus increasing
1/c That policy has been successful in

Ing such movement and some U.S. government
mMural policies that prevented the prices

liln agricultural goods from falling to a low level
imil this effect. In many other countries,

Niti list, cities have become much bigger and rural
ties have declined or disappeared.

n (instruction of rural communities has occurred where
....brr of people employed on

ii*, been drastically reduced because machinery, often
high consumption of energy, has

. ni the people. When all of the real costs of
ulture are evaluated properly, major changes

m ui*. Areas for change include the welfare of
.iltural animals, energy usage, conservation

noral environments, the welfare of human consumers and
«" ultural workers, and the preser



vatlon of rural communities. Sustainable agriculture is the
only way forward.
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THIRD VIEWPOINT: UNDERSTANDING ANIMAL HELFARE
FROM A RESEARCH SCIENTIST’S PERSPECTIVE*
David Fraser

INTRODUCTION

The treatment of animals has been a topic of ethical
concern since classical times (Sorabji, 1993) and

showed a major resurgence during the 1700s and 1800s in
Europe and the English-speaking countries

(Harwood, 1928; Radford, 2001). In the 1980s, during the
span of the two Horld Wars and the Great

Depression, concern about the welfare of animals seemed to
take a back seat. However, as human

prosperity and security returned in the 1950s, concern
about animals began to regain its former prom

inence. Both the United States and Canada passed their Orst
humane slaughter legislation in 1958 and

1968, respectively, and some jurisdictions added humane
animal transport requirements soon after.

As long as the focus was on slaughter and transport, the
nature of the concern seemed clear



distress,

Juuinrt animals from avoidable pain,

t i.«Mer they left the safe conines
Hi m« ii"Kinning in the 1960s, however, attention
m« in the relatively new “conBne

Mi Pni. for raising farm animals, and here the nature

~inf, was less easy to deSne.
i.wrc these systems developed, it became apparent
1 people were raising some

eHii rut Issues, all under the umbrella term of

taal welfare.”

VMt iimn brings together material from several of my
|sH* puli licetions, especially my book Understanding
1 HiIfan* The Science in its Cultural Context

, -WoH), which gives a much more detailed treatment

i mi grateful to Hiley-Blackwell (Oxford) and the
irderation for Animal Welfare for allowing me

*m* - of that material here.

vIH. OF ANIMAL WELFARE

.mlor criticism of confinement production systems
W ihe hook Animal Machines, by

h animal advocate Ruth Harrison. She described

thill
laying hens and crates for veal

«in
i wmm) -.he claimed that these highly restrictive

wium  ni-.ad animals to lead miserable and

IHiy Ilves. She asked:

U. havr we the right to take our domination of the

=" wn bl? Have we the right to rob them of

iMi* _ink in life simply to make more money more quickly

a ... carcasses? (Harrison, 1964)

in Animal Liberation, Australian philosopher Peter
" i -l his criticism of animal

»,



production on the principle that actions should be judged
right or wrong based on the pain or plea

sure that they cause, and he claimed:

There can be no moral justilcation for regarding the pain
(or pleasure) that animals feel as less impor

tant than the same amount of pain (or pleasure) felt by
humans. (Singer, 1990)

In these and many other criticisms of modern animal
production, concerns centered around

words like “pleasure,” “pain,” “suffering,” and
“happiness.” There is no simple English word to

capture this class of concepts. They are sometimes called
“feelings,"but the word seems too insub

stantial for states like pain and suffering. They are
sometimes called “emotions,” but emotions do

not include states like hunger and thirst. Perhaps the most

accurate (if rather technical) term is

“affective states,” a term that refers to emotions and
other feelings that are experienced as either

pleasant or unpleasant rather than hedonically neutral.

In discussing conlnement systems, however, some people put
the main emphasis elsewhere.

A British committee that was formed to evaluate the issues
raised by Ruth Harrison concluded:

In principle we disapprove of a degree of conlnement of an
animal which necessarily frustrates most

of the major activities which make up its natural
behaviour. (Brambell, 1965)

Astrid Lindgren, the famous author of the Pippi
Longstocking stories and a driving force behind

animal welfare reform in Sweden, proposed:

Let [farm animals] see the sun just once, get away from the
murderous roar of the fans. Let them get to



m ", .hair for once, instead of manure gas.

,«mul«, 1983)
osopher Bernard Rollin (1983) insisted that we

1 1lnll"used concept of welfare. Not only will
«=fin control of pain and suffering, it

“entail nurturing and fulllment of the animals”

uitions, although affective states were often
the cen

ly or explicitly,

< mn was for a degree of “naturalness” in the lives
®m\. That animals should be able

- "mi» their natural behavior, that there should be

. rlrmrnts in their environment, and

id respect the “nature” of the animals

1 n» previous quotations re*ected the views of social

n J philosophers, but when

md veterinarians engaged in the debate, they

«e" a different focus. For example, one

«r iin defended the early conlnement systems this way:

b1 lance has been that ... by-and-large the standard
_________ animals kept in the so

intensive’ systems is higher. On balance 1 feel
is better cared for; it is certainly

", .nimal
*mn *._.al from disease and attack by its mates; it
much better attention from the attendants, is

<" -_heifer and bedding and a reasonable amount of good

« 1 meter. (Taylor, 1972)

iither hand, as the veterinary educator David
14 (1986) put it:
e h liii Is the birthright of every animal that we rear,

[ ] < Intensively or otherwise.



Here the primary emphasis is on the traditional concerns of
veterinarians and animal producers

that animals should have freedom from disease and injury,
plus food, mater, shelter, and other neces

slties of life-concerns that me might sum up as the basic
health and functioning of the animals.

In these various quotations, then, we see a variety of
concerns that can be grouped roughly under

three broad headings: (1) the affective states of animals,
(2) the ability of animals to lead reasonably

“natural” lives, and (3) basic health and functioning.

These are not, of course, completely separate or mutually
exclusive. Allowing a pig to wallow

in mud on a hot day improves its welfare because it can use
its natural cooling behavior (a natural

living criterion), because it will feel more comfortable
(an affective state criterion), and because its

bodily processes will be less disrupted by heat stress (a
basic health criterion).

Nonetheless, the different concerns are suflciently
independent that the pursuit of any one does

not necessarily improve animal welfare as judged by the
others. An intensive pig producer may feel

that the most important elements of animal welfare are
basic health and functioning as reacted by

neonatal survival, longevity of sows, rapid growth, and low
incidence of ease. For such a person,

a well-run, high-health conlnement unit might seem to
provide the best welfare for pigs. An organic

pig producer, in contrast, may feel that for pigs to have a
good life, it is most important that they are

free to live in fresh air and sunlight with ample space to
roam and socialize. For such a person, a




e @e* -r.trm is far better for animal welfare than any
null is, even if parasites are

< mmey ifontrolled and rates of groujth are louier. fin
n eeipctionist might attach particular

tffective states and not be too concerned
Met (Hi* sre indoors or outdoors, so

4- n , pain, and hunger are m mized. Thus,
£ Mil liefs about what is important for

It hi have a good life can lead to very different

<1 agreements are not, of course, disagreements about
ihn intensive producer and

y i*m li producer may agree on factual matters such as
fan wu! mortality in a herd or the

n lun of ammonia in the air. Their disagreement is
m  *hi- -about what they consider

tt™ innt for animals to have good lives.

|Hm*1|nn can perhaps be captured by a simple Venn
- "lgure 5.1), ujhich serves to

n I/n three points: (1) most of the concerns that
Il » press about animal welfare can be

i mHighly under three main headings; (2) these
ii imi _lderable but incomplete overlap; Basic health
liun Honing Affective states Natural living

Three conceptions of animal welfare. (Adapted
npplrby, M.C. 1999. Hhat Should He Do

ii niilmal Helfare? Oxford: Blackwell Science; and Lund,
ft Natural living - a precondition for

Ipi writere in organic farming. Livestock Science 108:
11

Ihr pursuit of animal welfare as delned by any one
W*« inn does not guarantee a high level

| INsalr as Judged by the others.



ANIMAL HELFARE AND SCIENCE

Hhen these differences began to emerge in the debate about
conBnement production systems, many

people looked to scientiBc research as the way to decide
among the different, value-based interpreta

tions of animal welfare and thus turn the assessment of
animal welfare into an objective, value-free

scientiBc process. What actually happened, however, proved
to be much more interesting.

Some scientists focused on the basic health and functioning
of animals as a basis for assessing

and improving animal welfare. In one classic example,
Ragnar Tauson and co-workers improved

the welfare of laying hens by studying the basic health of
birds in cages of different types, and

then developing cage designs that would prevent the various
health problems they observed. The

scientists found that the birds developed foot lesions if
the aoor was too steeply sloped, and neck

lesions if the feed trough was too deep and installed too
high for comfortable access. There was

often feather damage that could be reduced by using solid
side partitions and overgrown claws that

could be prevented by installing abrasive strips on the
cage 3oor. Thus, just by focusing on injuries it

was possible to make large improvements in animal welfare
and, coincidentally, in the productivity

of the *ock. These results formed the basis of the early
animal welfare standards for cage design in

Sweden and later in the European Union (Tauson, 1998).

Other scientists tried to improve animal welfare by
creating living conditions that were more nat



1] milmils. For example, in an effort to design
MI* 1-hi mg for pigs, fllex Stolba and David

mi ®  Hmgiin by observing pigs that had been released in
Mu , Minded area. They found that

homed certain characteristic types of behavior:
MM.ini in the soil; they exercised their

. it . by levering against fallen logs; they built
- it n iuded areas before giving birth;

Me*y n-.nd dunging areas well removed from their resting
thr scientists then designed

commerci pen that allowed the animals to behave
... uwys. It included an area

-.. moss for rooting, logs for levering, a separate
> n<4, and secluded areas where a

b be enclosed to build a nest and farrow (Stolba
iwvlil Huud-Gush, 1984). The authors

«hit the animals” welfare was signiicantly improved
“»; nimplex pen; however, because

« i

i ¥} nf basic health (especially neonatal survival)
mit os good in this system as in well

<"m"itnent systems, some people disagreed with that
it Inn.

1411 rod leal approaches, scientists have incorporated
k r laments of natural behavior into

Huy (curing systems. On many commercial dairy farms,
< ur separated from their moth

wma lhr Irst day after birth, and are then fed milk by
me usually twice per day. This, of

m I\ highly unnatural. Under natural conditions,
Ivet would stay close to the cow for the

< two weeks, and would consume many small meals per day
#e iIng rather than drinking.

MtHugh normally it is not feasible to leave calves with
mw on a diary farm, feeding systems



can still be made to correspond more closely to the
animals” natural behavior. First, if the calves

suck from an artilc teat rather than drinking from a
pail, the sucking action seems to stimu

late certain digestive processes more effectively (de
Passille, Christopherson, and Rushen, 1393).

Second, if the teat system allows the calves to feed with a
more natural frequency and meal size,

then they can gain substantially more weight than calves
fed twice daily by bucket (Appleby, Neary,

and Chua, 2001).

In other cases, scientists have used animal welfare
research to reduce unpleasant affective states

in animals. Many dairy calves are subjected to “hot-iron
disbudding.” This involves the use of a

ring-shaped iron heated to 600*C and pressed against the
head of the calf to burn through the nerves

and blood vessels that would allow the horn-bud to develop.
In some countries, this procedure is

commonly done without any form of pain management. A
research group in New Zealand used

levels of cortisol (a stress-related hormone) in the blood
as an Indicator of the pain caused by disbud

ding. They found that disbudding is followed immediately by
a large increase in cortisol, but that

the reaction is blocked if calves are treated with a local
anesthetic to freeze the area Brst. However,

the treated calves showed a later rise in cortisol level,
several hours after the disbudding, probably

because the injury remained inaamed and painful when the
anesthetic had worn off. This later rise

in cortisol could be eliminated by giving the calves an
analgesic. Thus, the research showed that




= w» (he pain of disbudding requires both a local
Mb " longer-acting analgesic

| M@ «cwm I Ur 1lor, 2005) .

"'«* approaches described previously-some designed to

i -1. health, others

MW nk natural behavior, and others focused on
n r iairs-have been useful for identi

ing animal welfare problems. However, rather
ce providing an objective

v *tliltriting among the different views of animal
ib» different views of animal

win actually adopted by the scientists as the
mi* tin their scientiBc work. In fact, the

un vimr; of animal welfare enriched the science by
de and complementary

In! *ay. in which animal management could be improved,
iM"t> iimrlts to animal pro

i "l as to the animals.
*_in.. ri\N) APPLYING THE VIEHS

Inure has not arbitrated among the different views
l emln i "« If.ire, it has nonetheless done

ii* liral to clarify the different views and put them
1HiHit1C*.

thing, science has helped clarify how “naturalness”
in animal welfare. Clearly,

ih«thulls of keeping animals raise concerns because
1 unnatural, but how should

what is natural for these animals? For
Hf. I"cause sows living outdoors typically

inrun young at three to four months of age, critics
i® uiir that “natural” weaning means

jlua w inIng until this late age, and that sows and



litters should be left together throughout this

time. In fact, research shoius that starting about 10 days
after farrowing, many sows choose to spend

less and less time with their young and thus force the
offspring to start using a solid diet. Hence,

although removing the piglets from the sow at two to three
weeks is not natural, leaving them

conBned together in a pen for many weeks is not natural
either. On this basis, “get-away” farrowing

systems have been designed that allow sows to initiate the
weaning process and better prepare the

young for transition to solid food (Pajor et al., 1999).

One problem in invoking natural behavior to improve animal
welfare is that natural behavior

falls, very roughly, into two types: Behavior that animals
generally want to do, such as eating and

playing, and behavior that animals generally do not want to
do, such as shivering in the cold and

feeing from predators. Hhen we encounter a type of natural
behavior, how do we know in which

category it belongs?

One way is simply to ask the animals. Hens, for example,
can be trained to perform “instrumen

tal” tasks, such as pecking a key or pushing against a
weighted door, for rewards such as food or the

opportunity to perform such natural behavior as dust
bathing or roosting on a perch. By determining

the amount of work a bird will do to obtain a given reward,
we can better understand the nature and

strength of their motivation (Duncan, 1992; Dawkins, 1998).
Using such methods, it has been shown

that hens are motivated to obtain a modest space allowance
(somewhat more than is provided in



( -uHwm*clal cages), a perch where they can roost at
t box inhere they can retreat

*.ms and litter for dust bathing and feather care,
w* inih research, the European Union

I*.... quire that caged hens have some form of
bl.»ul" environment with 750 cm 2 of -oor

™ iiml, plus a perch, a nest-box, and litter

»e*. K3) .
Mure science has also provided many mays of using
in understand better

"ivr states of animals. As one example, Francis

< il co-workers have done many

™ In which rats had the opportunity to
-.ter analgesics. In one case, they gave

<hnii

Mb <md non-arthritic rats a choice of drinking from
i hut ties, one of which contained

mter and the other a dilute but unpalatable
the opiate analgesic fentanyl.

M*n "-its consumed very little of the fentanyl, but

™ hi . rats consumed substantial amounts,

11 »Ime course of self-administration corresponded
||V mimntfcs in the severity of the arthritis.

H1 “his and other lines of evidence, Colpaert et al.
n concluded that self-administration
§f fpmiany1 provides an objective indicator of chronic pain
NAN>* .

i 'hi, science has helped to clarify the relationship
health, productivity, and animal

plu-i It is uncontroversial to say that preventing
#<e** m and injury is fundamental to animal wel

<*»p hut some people have made much bolder claims. Some

m H I"Minased, for example, that “suf

EttH’if of any kind is rejected by a corresponding fall in



productivity” (Brambell, 1965, pp. 10-11),

and that “the goal of maximum probability pursued by
animal producers (and others) leads auto

matically to improved welfare” (CAST, 1981, p. 1).
ScientiBc analysis has shown the need for caution

over such claims. For example, modern hens have been bred
so strongly for egg production that they

mill mobilize calcium from their bones to create eggshells.
This can lead to signilcant weakness in

the leg bones and a high frequency of broken bones when the
birds are removed from their cages for

slaughter (Knowles, and Wilkins, 1998). Genetic selection
of beef cattle for very large muscles has

produced certain breeds whose carcasses have high
commercial value, but these breeds are prone

to diflcult calving and poorer calf survival, and some
animals react to heat stress with an excessive

build-up of lactic acid in the muscles, sometimes to the
point of paralysis (Gregory, 1998). Many

dairy cows are bred and fed for very high levels of milk
production, but this is associated with a high

incidence of certain diseases and short life span (Sandee
et al., 1999). Hence, arguments linking pro

ductivity and animal welfare need to be treated with
caution, especially if genetics, diet, or hormones

have been manipulated in ways that enhance one aspect of
functioning to the detriment of others.

Arguments linking animal welfare and proltability are
especially suspect. Prolt requires a cer

tain level of productivity, but proBt can also be increased
by limiting input costs. Reducing space

allowance, staff time, bedding, veterinary care, and other
amenities can help to reduce costs; and



P W Ww r cutbacks reduce productivity to some extent,
b* 1 1 " nit may still be greater proBt.

ft |li » M, i*traple uias provided by Adams and Craig (1985),
*i lee! rni houj space allowance

*-. in (ages is associated with different levels of
M " 11 Hu and prolt. Their analysis showed

Wp W "« prices are high and feed costs are low, proit
K|h be increased by adding extra

ty so that crowding is severe, even though
increased and the birds”

p (-**e=l rate of egg production declines.
. P lu these examples, research and thoughtful

m analysis can do a great deal to

/= mif understanding of animal welfare. Specilcally,
t 1 «an -.flov what elements of

Han#at behavior are important to the animals themselves;
i <an put the affective states of

- on scientilc footing so that we do not just
ft * human emotional reactions onto other

pa* & and scientilc thinking can clarify the complex
[] “tip between animal welfare, health,

JIP F inkii tivity.
pPaiNFENU REMARKS

+* hft« “f applying science to a value-based concept may
=" ange to some scientists. Surely

BftSi 11 argue) when scientists confront a new
mpft .mtinr it be metabolic rate, feed efi

*sft i u animal welfare-they should Irst agree on how to
mMl*» " term, and then they can

" e I* in a purely objective and value-free way.

m  “* " many of the concepts studied by scientists
" ate values in a fundamental way.



“Food safety,
sustainability,

environmental integrity,” “agricultural
” “mental health,” “animal

welfare”-each of these topics contains a ujord (safety,
integrity, etc.) that invokes notions of better

or urarse. To say that safety or integrity has increased
implies not simply a charge, but a change for

the better. He might cail these “evaluative concepts”
(Fraser, 1998). He can certainly use scientilc

methods in the assessment of evaluative concepts, but the
empirical work is underlain by value

based presuppositions about tuhat constitutes a better or
worse situation.

Animal welfare is also an “everyday” concept. Unlike
concepts such as atomic weight and meta

bolic rate, which arose in science and took their meaning
from science, many evaluative concepts

arose in everyday language and acquired a meaning (or
meanings) in everyday life before scientists

began paying attention to them. Hhen society calls on
science to help resolve questions about ani

mal welfare, food safety, or other topics that are the
subject of everyday concern and policy-making,

the scientists need to understand and respect the everyday
meanings of the concepts that they study.

If they do not-if, for example, they try to give the term a
new, technical meaning that does not cor

respond to its everyday meaning-then their conclusions may
be irrelevant or (worse yet) mislead

ing to the very issues that the scientists were trying to
address.

SUMMARY

Science can make major contributions to understanding and
improving animal welfare, and to ind



<" iiuctive solutions to animal welfare debates; but
- animal welfare and in selecting

ding research methods, scientists need to be
«*«Ur io the everyday meaning of the term

1« ™" underlying value-based presuppositions.

n H and Craig, J.V. 1985. Effect of crowding and
5i.ubr on productivity and proBtability of caged
M *.urvey. Poultry Science 64: 238-242.

1989. How Astrid Lindgren Achieved Enactment of
low Protecting Farm Animals in Sweden,
4" mi Animal Helfare Institute.

<ml M.r. 1999. What Should He Do about Animal Welfare?
M nlackwell Science.

m»y, H.C. 2003. The EU ban on battery cages: History
.. nri ts. In: The State of the Animals Il, D.J. Salem
<> Rowan, Eds. Washington: Humane Society of the

Ml fates, pp. 159-174.

" M.C., Weary, D.M., and Chua, B. 2091. Performance
l*ming behaviour of calves on ad libitum milk from
i"il teats. Applied Animal Behaviour Science 74:

mi .

eell 1.w.R. (chairman) 1965. Report of the Technical
tu Enquire into the Helfare of Animals Kept
tensive Livestock Husbandry Systems. London: Her
if ) m " _tationery OfBce.

nni. Scientific Aspects of the Welfare of Food
-l Report 91. Ames, IA: Council for Agricultural
« md Technology (CAST).

1, F.C., Tarayre, J.P., Alliaga, M., Slot, L.A.B.,
I w . and Koek, H. 2091. Opiate self-administration
wa-jure of chronic nociceptive pain in arthritic rats.
33-45.

M.s. 1998. Evolution and animal welfare. Quarterly
« .1 Biology 73: 395-328.

e Mir-, a.n.b., Christopherson, R., and Rushen, J.

Rnffiutritive sucking by the calf and postprandial
e* I"M of insulin, CCK, and gastrin. Physiology &
v S4: 1069-1973.




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

Fraser, D. 2008. Understanding Animal Welfare: The Science
in its Cultural Context. Oxford: HileyBlackwell.

Gregory, N.G. 1998. Animal Welfare and Heat Science.
Wallingford: CABI Publishing.

Harrison, R. 1964. Animal Hachines. London: Vincent Stuart
Ltd.

Harwood, D. 1928. Love for Animals and How it Developed in
Great Britain. Republished in 2002 as Dix Harwood’s Love
for Animals 3nd How it Developed in Great Britain (1928).
R. Preece and D. Fraser, Eds. Lewiston: Edwin Mellen
Press.

Knowles, T.G. and Wilkins, L.J. 1998. The problem of broken
bones during the handling of laying hens - a review.
Poultry Science 77: 1798-1802.

Lund, V. 2006. Natural living - a precondition for animal
welfare in organic farming. Livestock Science 100: 71-83.

Pajor, E.A., Weary, D.H., Fraser, D., and Kramer, D.L.
1999. Alternative housing for sows and litters: 1. Effects
of sow-controlled housing on responses to weaning. Applied
Animal Behaviour Science 65: 105-121.

Radford, M. 2001. Animal Helfare Law in Britain: Regulation
and Responsibility. Oxford: Oxford University Press.

Rollin, B.E. 1993. Animal welfare, science, and value.
Journal of Agricultural and Environmental Ethics 6 (Suppl.
2): 44-50.

Sainsbury, D. 1986. Farm Animal Welfare. Cattle, Pigs and
Poultry. London: Collins.

SandOe, P., Nielsen, B.L., Christensen, L.G., and Sdrensen,
P. 1999. Staying good while playing god - the ethics of
breeding farm animals. Animal Welfare 8: 313-328.

Singer, P. 1990. Animal Liberation, 2nd ed. New York: Avon
Books.

Sorabji, R. 1993. Animal Minds and Human Morals: The



"* " Mm Western Debate. Ithaca, NY: Cornell
*Hy tVebs.

_____ 1 Hood-Gush, D.G.M. 1984. The identiBcation of
hi ir| features and their incorporation into a
< oF-lum for pigs, Annales de Recherches Veterinaires
M f

nnd Mellor, D.J. 2005. Dehorning and
tress and its alleviation in calves,
in» 4 IniJitwl 169: 337-349.

* ie"i. Health and production in improved cage
hmltry Science 77: 1820-1827.

*n r>72. One man’s philosophy of welfare.
=Mn nrd 91: 426-428.

I_._ INI: UNDERSTANDING ANIMAL
.--- T VETERINARIAN’S PERSPECTIVE
* delall

HOW

_tates, veterinarians take an oath (AWA,
i /life for their animal patients,

0 wmlog that the interests of society are met
** imn-.ible animal use.

to the profession of veterinary medicine, 1
i, .=l to use my scientilc knoiul

. for the benelt of society through the
mal health and wellare, the

1 relief of animal suffering, the conservation
iirces, the promotion of public

- i Mm advancement of medical knowledge. 1 will

M* illlifess ion conscientiously, with digl , and
* . «Ith the principles of

" e .... leal ethics. 1 accept as a lifelong

"I m Mm continual improvement of my professional
T anil

p



Similar obligations exist and sim
veterinarians around the world

lar promises are made by

(Hewson, 2006).

In serving both animals and society, veterinarians bring a
unique skill set to the table. First, most

veterinarians enter the profession because of their empathy
for animals and their desire that they

are cared for properly (Sprecher, 2004; Serpell, 2005).
Empathy serves as a starting point in the

examination of animal use and care. It leads to fundamental
questions as to whether specific uses

of animals are necessary and appropriate, and whether
related animal care practices (e.g., genetic

selection and manipulations, housing, handling, physical
alterations) are important to facilitating

that use. If that is so, are they being performed with due
regard for the health and other welfare

needs of individual animals and animal populations?

Second, during their training, veterinarians are provided
with strong science-based knowledge

about animal health and husbandry, and are schooled in the
technical and practical application of

that information. This combined skill set helps ensure that
recommended approaches to animal

care are likely to improve animal health and other aspects
of animal welfare and can be realistically

implemented.

Third, direct practitioner access to animals, the
environments in which they are housed, and the

people who own and care for them allows observation of what
is actually occurring and provides

a mechanism whereby veterinarians can actively encourage



W 4mH*H"*1* Appropriate animal

“les also interact regularly with the
vlduals indirectly responsible for

1 feitn Ii
JHu»n  |tni

ii< those animals, including other scientists,

In governmental agencies

MIET««
*
international),

=tnir/territory, national,
industries and

i
in the animal agricultural

u

mulllal organizations, and the publi
ty. A 2006

n < veterinarians have tremendous cred
> fwi*Im ted in the United States on

nftnl honesty and ethics ranked veterinarians third

»«n o f professionals (Gallup,

ity may vary by society, over

rr of credib

»

| "= iw effected by animal-related

** _.«ever, in general, veterinarians appear to be
I-" trd. Credibility means that rec

iln?, made by veterinarians are likely to be taken

ttm  ih-.FFattributes make veterinarians valuable
in assuring good animal
1*9

1 0000 WELFARE?

I"'mrral agreement that good welfare means
but when asked

-

1*9A/1 K no animal’s needs,

i finrticular situation or condition in which an

"Ii Itself is welfare-friendly, respon

< Ini hiding veterinarians, may have different views.

i t he question of whether the welfare of laying hens
they are kept in cages,

«1 allowed to range freely in a Held (LayHel, 2006).

tet> , Wmis have easy access to feed

hui Individual birds are easily observed, aggressive



interactions are infrequent and cannibal

ism is minimal, and their eggs are protected and easily
collected. However, in conventional cages

movement is restricted, and nest boxes and litter for dust
bathing (both of which support the behav

ioral aspects of animal welfare) generally are not
provided. Laying hens raised in barns most often

have access to nest boxes and litter for dust bathing, but
aggression, cannibalism, and aightiness are

other behavioral characteristics of that environment, and
feed and water are less easily monitored.

Free-range systems allow great freedom of movement, usually
include enclosures for sleeping and

nesting, and natural substrates are readily available that
provide multiple opportunities for expression

of natural behaviors. On the other hand, laying hens in
free-range systems have increased exposure

to adverse weather conditions, pests, and predators (see
Chapters A and 8 for further discussion).

Given these trade-offs, which of the three systems
described does a veterinarian recommend to

best ensure the hens” welfare? hould that veterinarian’s
colleague in the next town or state choose

the same system? fire the veterinarian’s recommendations
likely to be consistent with client pref

erences? Hhat about the expectations of the public (which
may or may not be well-informed)? As

health professionals, how veterinarians approach animal
welfare will largely re*ect their knowledge

of the science behind animal care and use practices and
their practical experience in applying that

scientiBc knowledge; however, it will also depend upon
their personal values, the needs and prefer



if <mn (llents, and various social inauences.
iftm «* nr challenged to assist in the

EM«™ " =tf process, while recognizing that even they
UH l«t«ln to personal prejudices

« w*»e«i m euences when making animal welfare decisions.

luei

tvo " to the laying hen example provided previously,
HV/K ions are most com

i & with hens being kept in cages. That is because
Mw tons (and many other biological

~it ami producers) tend to emphasize measures of
., |ininth, and productivity in their

»lee= n in animal’s welfare. The veterinarian
i#M that keeping hens in cages allows

Muring and control of disease, minimizes the
in nek by the hen’s conspecilcs,

1 » Mm hen from predators, and ensures consistent
[ ni food and water. In other words,

« lourlan concludes that the hen is in a good state
<Mm u because its health, safety, and

i.«l nrrds are met.

, lin others (including behavioral and social
H".ntti retailers, members of the public,

f <nlleagues of the veterinarians, scientists, and
=% nrntloned previously), the answer

..... .0 clear-cut. Fraser et al. (1997) suggested
n hi on animal welfare generally fall

Hu r+ iategories: Individuals who emphasize basic
Mil nut function of the body; those who

# concerned with how an animal “feels” (i.e., its
If Fglial or affective states, such as

JK iiifcring, or contentment); and those who emphasize
< hnl"s ability to lead a reasonably



natural life and perform behaviors in which it might
normally engage. None of these views can be

classiled as being inherently right or wrong, nor are they
mutually exclusive. Rather, they represent

different areas of focus or emphasis. Physical and health
scientists are generally most comfortable

with the functional view of animal welfare, animal
behaviorists and psychologists tend to equate

good animal welfare with positive affective states, and
many members of the public, particularly

those who rebel against what they perceive to be the wrongs
of an industrialized society, look for

components of natural living.

Sometimes the various views of what constitutes good animal
welfare go hand-in-hand. For

example, allowing a hen to nest may help it protect the
integrity of its eggs (a functional criterion),

may provide some comfort (an affective state criterion),
and permit it to perform a natural behavior

(a natural living criterion). Other times the various views
convict. For example, an owner feeding

his or her dog treats on a regular basis may result in the
dog having a positive psychological response

and, depending on how the treats are provided, may meet its
needs for exploratory or play behavior.

However, too many treats can also cause the dog to become
obese. In considering the welfare of

animals, and through experience gained in practice,
veterinarians soon learn the importance of bal

ance in satisfying both their physical and psychological
needs.

Experiences and Influences



MI wm.m< til lents are animals, veterinarians provide
m < dhuman clientele. As such, what

<+ i+ . recommend mill be affected by social norms,
»™* *»=iti iunship between people and

= lunlb hrts changed dramatically over the past
1 iWh ailp%.

H# riMi”., there has been a shift

in the American
n from the nuclear family

Hi

mi "eml 11l a mother, father, and children with
lumlly often living nearby) to families

»»i .. 4" ise younger or older couples with no children
(fe <... "hold, single parents with

-inkle persons, or same-sex partners, with or
Idren. Grandparents, parents,

tih

*<m Mints, uncles,

nieces, and nephews are often
. the country. Both mothers and

-Men work outside the home, and latchkey children
Ih* ""1 rather than the exception.

1s»m U traditional social support has been removed in
and pets have Hied the void

<kl Ir companions. Higher per capita incomes have
,.--iis to treat their animal

H more and more like the human companions they

i and to perceive such

« 1 i normal and appropriate. Almost simultaneously,
< m prr lences with animals as

mir food and Iber (i.e., functional animal uses)
" reduced. Since the 1950s, the

Uikl B 8 has seen a dramatic trend toward urbanization
i) with fewer than 2% of

*e- finn public currently residing on farms. Together
« "i tors put the American public

itlon of viewing all animals and expectations for
If «hi bwith the same spectacles they



apply to the family dog, cat, or bird.

While the structure of families has changed, businesses
have changed as well. After World

War 11, the United States sain a market-driven
intensilcation of almost all industries, including

those using animals (Colyer et al., 2001). Prolt margins
narrowed as production costs (especially

wages) increased and prices dropped. Economies of scale and
type were discovered and trans

lated to animal production and care. A business culture
emphasizing efficiency emerged, leading to

increased specialization and economy of scale (e.g., farms
became larger and shifted to a single spe

cies and, later, to a single phase of production), contract
operations, and selection for animal char

acteristics (e.g., increased muscle mass, hardiness,
ity or resistance to particular diseases

al to their particular use]) that maximize
return on food, housing, and care investments.

Animal care interests correspondingly moved from a focus on
the health of individual animals to an

emphasis on the health of the herd and the quality and
quantity of the final product.

Most members of the American public recognize, accept, and
support the need to use animals as

sources of food and fiber; however, the picture of animals
as “commodities,” with an emphasis on

herd health and production, does present convicts with
their vision of animals as “family members,”

with its corresponding emphasis on the individual. Attempts
to resolve this ideological conaict have

resulted in (1) closer scrutiny of traditional animal use
and care practices; (2) increasing prominence



ir upoort of existing nongovernmental

i}
M # 3 > focused on ensuring animal welfare,

»H it ihr emergence of new ones; (3) retailers and
f |mMu<llr( . recognizing that members of

t»>*H" inn vote with their pocketbooks and acquiescing
«If ifemuls by creating business

pi 1 .ml on issues of social responsib

mi 1 welfare; and (4) governmental
and legal obligations directed toward aspects
— i - md abuse that the public Inds

- tiling. Because of their recognized scientific and
M»il - prrtlse, as well as their regular

* i .mi various stakeholders, veterinarians often find
<, In the challenging position of

« tn In Idge gaps between those with convicting
14- "i animal use and care, while ensur

<& urnis df animals continue to be met. In the case of
o fAH iiulture, veterinarians must pro

n* e 11-being of animals, assist farmers in producing
»e §'nduct in a profitable way, and

Itf... ly respect the ethical norms of how society
I* ummals to be used and cared for.

[t'fl «rlence

- ims want to believe that decisions about animal
Ily will be based on sci

at the history of animal welfare
iiHng, however, tells us otherwise. Science

*ill = the needs and wants of animals did not actually
.intial role in animal welfare

i mil Ing until the 1959s and 1969s, in concert with
Hfih at ton of The Principles of

[mental Technique by Russell and Burch (revised
ly published in 1959)




and the report of the Brambell Committee (1965). Concerns
about animal welfare, however, have

been raised since at least the time of Aristotle and it can
be argued that mythological, cultural, and

rel

ous histories suggest an even earlier focus.

Science (and scientists) emerged as a player in the animal
welfare debate when it was proposed

as a possible way to help resolve convicting perspectives.
The strongest growth in animal welfare

science has occurred since the mid-1980s, and the Held is
inherently inter- and mult nary.

Peer-reviewed ormation was initially published in
journals of various established Helds (e.g.,

animal science, laboratory animal science, animal behavior,
veterinary medicine); more recently,

animal welfare science-speciic journals have been
established.

Today’s veterinarian who looks to use science in the
evaluation of animal welfare includes mul

tiple parameters to ensure a complete assessment. These
parameters include the animal’s biologic

function (e.g., growth, reproduction, ability to maintain
homeostasis), its health (e.g., absence/pres

ence of disease or injury), and its behavior and social
functions (e.g., adaptation, emotional states

provided for the animal (also referred to as inputs,
resource-based criteria, or engineering criteria)

or the effects of these inputs on welfare performance (also
referred to as outputs, animal-based cri

teria, or performance criteria). More recently, animal
welfare science and its proponents, including

veterinarians, have shifted from an emphasis on easily
measurable parameters (e.g., morbidity, mor



.. i (ion indices) to asking questions about the
Pntion of its oin situation.

< ri i the basic parameters identiled as being
HfH Mimponents of a complete

b h* nl animal welfare assessment

mirror the vi
llon, affective states,

natural

iuv.ed previously. The implication of this, of
i Hint any data obtained may be

h wit iully interpreted and emphasized based on these
iu, . lore, a critical review and

e<* <eepin of the science demands the veterinarian be
-1 ni the approach taken by the

Involved, as well as his or her own views,

and
< Imth during interpretation and

iution. Science is almost never value-free or
riential prejudice and ani

pll«n
iNet truth.

ience and its applications are not exceptions

= i LXK VETERINARIANS

p the biggest challenges for veterinarians in
Hully addressing animal welfare

IN» «®Inted concerns of other veterinarians,

clients,
m , policymakers, and the general

Ind out, the author asked 50
-. that question. The

insuentiai
individuals

\e terinarians and non-veterinarians who worked in
practice, industry, not-for-proBt

m 11, and governmental service, and whose views on
1 mn If>ire were diverse. Their

««"r amazingly consistent and relatively easily
iH< 1 Into the following six challenges

Mw

iterinary profession in addressing animal welfare
Mini*.



Professional Homogeneity

Individuals attracted to veterinary school are generally
science-focused, smart, conscientious, com

passionate, and fascinated by animals, and are able to work
under conditions that can be physically

demanding (e.g., handling 1000+-1b cattle) and
aesthetically (e.g., blood, animal pain or discomfort,

feces/urine) diflcult. Training in veterinary school
instills knowledge about the various types, uses,

and many of the practical realities of working with animals
and acquaints these future veterinarians

with a variety of owners and expectations. As students,
veterinarians are taught to respect species

differences and, as they mature in practice, they become
very good at evaluating and predicting the

responses of animals to various situations.

However, the attributes and training that allow
veterinarians to become skilled practitioners can

also create some separation from the experiences and
expectations of the public. Most members

of the public have a perspective reacting their experience
with mostly companion animals and

they tend to apply that experience to everything
animal-related. Veterinarians’ experiences rebect

a broader range of animals, uses, and owners, as well as a
greater familiarity with animal pain and

discomfort, its trade-offs with other stressors (e.g.,
handling), and the resulting choices that need to

be made (e.g., restraint stress versus short-term pain).
The result is that veterinarians working with

agricultural animals can Ind themselves defending
practices, and even their own activities, which



* |?n1"Ime( md experience tells them are appropriate,

lox .. -.ees as questionable, based on

1 " public may draw from how veterinarians
*« Indianion animals. Conversely,

W-* eirrinarians may Ind themselves urging
# 1 change long-respected prac

formation about animals and their
y of new drugs and

Ce+ imllab

< <ikl the expectations of society for animal use
M i bl<connects in experiences,

Mvi and information are a signilcant challenge
v* in inary medicine is a service

< i mill reaching satisfactory animal welfare
e <e Tparticularly for animals) requires

<nd mutual understanding take place, not only
ein inarians and animal own

hn* i iween veterinarians and a more encompassing
nx i« In the United States are currently largely
«l middle to upper-middle

«"_1. ian create challenges in conveying animal
If* ex«rrns and animal care needs

... »lly diverse populations. Such failures in
»P n Pm create a potential for animal

*§*PuT I Diversity in Service

1 m™l inarians are functionally diverse and
t8*«<« veterinary practice types carry different

"#3"iin  Companion animal practitioners focus on
«l., 11 nnimals, and advanced medical

HP * < procedures are common as pet owners seek
W< - << tor their pets that approximates

Nmi <@ for themselves. Companion animal owners



3 1 4 ».urmai aging process for their

[ ninpanied by interventions for treatable
< unlit inn"., followed by as natural a death as pos

iblr. Care decisions are framed by owner attachment and
_otilllty to pay, and are less affected by the

dollar value of the animal.

In contrast, veterinarians working with animals used to
produce food and Iber most often focus

on population health. Individual animals may need to be
sacrilced for diagnostic purposes or the

benelt of the herd or #ock. Care decisions are framed by
the goal of bringing a product to market

and, in this context, a natural death is often a clear
failure. Advanced procedures are limited by

the market value of the animal, and some procedures
traditionally performed by other types of

veterinarians may be outsourced to non-veterinarian
providers. Many farm animal species, while

domesticated, are not as accustomed to handling as those
species commonly kept as pets, and deci

sions made about animal care need to consider the impact of
(and mays to ameliorate) that addi

tional stressor, as well as inherent human safety risks
associated with working with large, heavy

animals.

Equine veterinarians deal with animals used for both
pleasure and function. Care decisions are

often framed by the horse’s use, and return on investment
can be a primary driver in the application

of advanced procedures. Laboratory animal practitioners
care for animals in the context of both

individuals and groups. They may be faced with the
additional challenge of research protocols that



o> 1 r-.igned to affect the health and well-being
1n*H  (HA I»nts.

w 1s" Iwi lans are provided with a broad-based
b., mill rxposure to all of these

«» (*"nit Ice, concentrating their efforts in one
« another will, over time, affect their

i+ and approach to animal care.

Imwll illents are diverse as well. They may be
“Wesi numers (e.g., pet owners, small

<1 fat llities, or farms), companies or institutions
1, 1.HUr food animal production facili

~= .«arch facilities, commercial breeders),
<l agencies (e.g., public health agencies,

)*»iHnes, animal control, wildlife refuges), or
mmental agencies. Each of these cli

»e* their own expectations for value in veterinary
ami their delnition of good (or even

*hlIr) animal welfare. Correspondingly, each may have
Inm Illority and comfort with the

i und care paradigms embraced by others and may
tiimant roles for veterinarians and

m In tiffining and assuring good animal care.

inifal Diversity in Demographics

<ihIr changes occurring within the profession during

in t 10 years (Brown and

Do=nun, 1939) have also substantively affected
~= Iwry attitudes toward what is necessary

...1.inimal welfare (Narver, 2007). Fewer students with
41roots are entering the pro

Inn (Prince, Andrus, and Gwinner, 2006; Andrus, Prince,
Wm Inner, 2006), fewer stu

@ we choosing rural veterinary practice as a career



(although modest increases appear to

have resulted from recent recruitment efforts; Chieffo,
Kelly, and Ferguson, 2008), and there has

been an increase in the number of second-career entrants,
particularly from non-science leids.

In addition, the gender shift is dramatic. In 1950, there
mere 139 female veterinary graduates. By

1985, more than 50% of students attending veterinary
schools In the United States were female,

and it is estimated that women will comprise 67% of
veterinary professionals by 2015 (Brown and

Silverman, 1999).

These demographic changes have combined to create more
interest in the affective and social

components of agricultural animals” welfare. Data show that
women focus more on social concerns

and relationships (Heath and Lanyon, 1996; Paul and
Podberscek, 2000; Hart and Meiese-d’Hospital,

1989; Serpell, 2005; de Graaf, 2007) and animal welfare
issues involve both. The perspectives of

students and new graduates reaect their urban experiences,
and the pace of demographic change has

only served to increase the speed of the philosophical
shift.

Functional and social diversity, not surpr
create (and has created) convicts among

ingly, can
the various segments (e.g., practice types, generations) of
the veterinary profession. If veterinarians

in the various segments fail to consider the important
insights that can be obtained from their col

leagues, the result may be different recommendations as to
what constitutes appropriate animal use

and care. Inconsistent recommendations can give the



~ lon that is unfocused,

Ive. In turn, this can reduce the
anil the public and negatively

mil’5 obility to ensure that good
¥ end appropriate care is deliv

m «( fniiletivional experience, however, has also
Me# lal Hhmi veterinarians with

p ®#** |p:aa and perspectives collaborate, the
Iy a ahensive look at animal

m  *>< _eymirndat ions that re-ect a wealth of
lit» **<inact leal expertise and strike an

mp | * italanir between the needs of animals and people.
pi m and Accepting the Role of Science

mjIMuni inpvlous
|)>»i iare deci

, veterinarians are most comfortable
ons are sci

mpei lence can be of tremendous value in hel
ilf*« and rr-.olve disputes in animal

ul i inn making. However, science regarding the
n wllaip Implications of particular

n < mpractices can be of greater or lesser quality,
pt alumr. exist, may be ignored, or

« pUi alimented and used selectively (by all sides)
HilPl public policy debates.

i nuwur inn determine what type or degree of animal
»# *1 i exists with regard to a

Htlai animal care practice, it cannot determine what
m ilFlinn of risk is acceptable. This

it iuMpnnent of decision-making means that if the
pImlng perception is that a particular

it wnifnre risk is unacceptable (i.e., that doing
ig 1"urong”), then what the science




says can become less relevant for those making the animal
use/care decision. That science can be

relegated to the back seat ujhen animal welfare decisions
are made is a reality that can be diflcult

for veterinarians to understand and accept.

As scientists, veterinarians are encouraged and trained to
approach problems objectively.

Unfortunately, veterinarians” efforts to be objective can
sometimes give the appearance (or

create the reality) of professional detachment. Such
detachment is inconsistent with the aura of

compassion that the public expects from those who serve as
the protectors of animal welfare. As

we strive toward science-based care decisions for
agricultural animals, veterinarians cannot afford

to forget that those looking for advice often do not care
how much we know until they know how

much we care.

Finally, our engagement with science is sometimes a
love/hate relationship. As it was put by one

respondent to my informal survey, “We’re sometimes afraid
to embrace the science because it may

have implications for how we practice and what positions we
may take as a profession. We make

decisions based on their scientiBc merit, except when we
don’t like what the science says.” More

comfort with some animal welfare measures (e.g.,
physiologic and production indices, health status)

than others (e.g., behavior) can be a source of con#ict
that exacerbates any tendency we may have to

pick and choose. Incomplete application of the available
science in animal welfare decision-making

is in no way unique to veterinarians; there is ample



|iii« Mtimi scientists, those in the

3 it
JU at.*..

udvocates, have all been guilty of
t ion. As trusted profes

-nun |Har fons must make a conscious effort to seek
slpilgp, critically examine,

» i me<duality) embrace information from a
nf dku Iplines to ensure that they

i. .1 1vnr the best possible recommendations for
tfl™

1 M iltidisciplinary Contributions

“i*wy ili«i re plus compassion goes a long way toiuard
wilmal welfare; unfor

i. u ila*. not guarantee perfect knomledge of the
> Mii"i nor does it mean we are

[iply loiiwiduals who can or should make valued
1iiH*»x  Ixpertise in animal welfare is

«lu «miltldisciplinary and a lot of specialized
...... to the overall animal

rdge base and the associated decision-making
ie some aspects of animal

(@ v . physical health, disease prevention, and
em>e r i comprehensively addressed

~oil Inary medical education, other aspects (e.g.,
i Imtiavlor, animal ethics) may not

tha goal should be continued assimilation and
illiHi Inn of as much information as poss

le
Wn* thr best decisions can be made.

|[Ht<]i mImal welfare decision might take into account
*| |avul “. physiologic state, behav

«l in Ini wellness, extent/absence of injury and
, .ind adaptive potential, as well as ethical

I"In ons and political and economic realities. Just
toilm Inarians work to develop special



expertise in medicine, surgery, pathology, or epidemiology,
they must work to develop expertise

in the animal welfare leld. Fortunately, courses on animal
welfare science and ethics are becom

ing integral to veterinary curricula and opportunities for
continuing education ar-e expanding

rap Y-

The Actuary, the Mechanic, or the Pediatrician?

Veterinarians may assume a variety of roles when it comes
to animal welfare decision-making

and choosing between those roles can be exceedingly
difBcult. He tend to vary between three

approaches: The actuary, the mechanic, and the pediatrician
(Rollin, 2006).

Hhen behaving as actuaries, we try to base decisions on
measurements and statistics and suggest

that if we cannot measure it, we should refrain from making
recommendations. Such an approach is

clearly science-based and, accordingly, carries with it
little outcome and professional risk. However,

it also fails to take into account the social reality that
if we do not see Bt to make recommendations

in the absence of irrefutable evidence, someone else will,
and perhaps from a less knowledgeable

and experienced perspective.

Hhen we act like mechanics, we identify animal welfare
problems and communicate our concerns

and recommendations, but ultimately acquiesce to do what
those “in charge” want, irrespective of

what may be best for our patients. The ultimate risk
resulting from this approach lies with the

animal (or society, if the resulting animal care approach



aptable), but we assign
; Hain / (or that risk to another.

Ig]| wiiavo like pediatricians, we act like the
- *m-" F advocate for the patient. This

In# 1 In the best animal welfare decision-making,

it™* b "« the perspective of the ani

Imi It aKo presents the greatest risk for the

/W K5 because it makes him or her subject to

i 8)g iim Intel criticisms.

ittp hap lens believe their role should be 1
Mini -nmil scientilc information

#tf con measure and that advocacy (and

lillu dm Islons) should be left to others.

i<Ail’j most) veterinarians agree that an
w* lets rule for the profession in animal wel

1%inn making means that, most of the time,
iip |x b need to behave like pediatricians.

Wi* WM Ipediatrician can be difBcult when we are
TwMMFf

iulth the subject matter

n* limitations in our knowledge base or the

iivnrp of the associated ques

i
8 pal irlelcism.

Ha may also be put off by potentially aggressive
For many veterinar

IN iNaired “James Herriot” image is not consistent

»Hpeh i In relationships. He are

>l m#l «liiiut alienating other stakeholders, particularly
(Hint* ~_umetimes, like any other

ifii. W may simply not like being told (or be

{fine in k knowledge) that we might be

p njiat we should do.

um mini  IN ANIMAL AGRICULTURE: OPPORTUNITIES AND
(hH HP™.



they are likely to become practices that mill gain uiide
acceptance.

SUMMARY

Veterinarians serve both animals and society in unique
ways, including empathy for animals and

science-based knowledge of animal health and husbandry.

They have an inherent responsibility to help animal owners,
the public, and other stakehold

ers understand the complexity and ramilcations of animal
care decisions. In addition to weighing

effects on the animals involved, establishing and
implementing good care for agricultural animals

Is a balancing act involving human needs (including
occupational health and safety), environmental

concerns, and economics.
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FIFTH VIEWPOINT: INDUSTRY PERSPECTIVE ON ANIMAL HELFARE
Charles Arnot

Virtually every sector of society has undergone signiBcant
change over the past 40 years and animal

agriculture is no exception. Advancements in technology and
structural changes in agriculture over

the past two generations have radically altered how food
animals are raised today. These changes

have allowed Americans to enjoy a safe, nutritious, and
remarkably affordable supply of meat, milk,

and eggs. They have also raised questions about animal care
on today’s farms and animal agricul

ture needs to address those questions in a transparent and
forthright manner.

Brent Sandidge is a third-generation central Missouri
farmer specializing in pork production.

His farm dates back to the 27 acres of land his family
purchased in 1927. His father decided to get

into the pig business in the mid-1950s.

“My father probably had 20 sows when he started,” said
Sandidge. “Almost everybody had some

pigs, some cows, row crops, etc. Farmers were extremely



11--1 beck then.”

1y «u ly 1960s, the Sandidge hog operation had grown to
|BO vons.

wi iunsidered big,” said Sandidge. “He were
B # " ly known as one of the largest pork

u *i In the state of Missouri.”
animal agriculture is a low margin business,
l hnvr focused on reducing costs

c*inr.ing productivity to remain economically viable,
r tu USDA/AMS, from 1960

1 ¥#"n. the defated average farm price of cattle declined
B «"™ milk by 30%, hogs by 56%, eggs

tm , “till.kens by 60%, and turkeys by 73% (Plain, 2010).

the prices paid to farmers for

= 1 * \oiiwtiwdities did not keep up with in3ation, farmers
I < Hnr basic options: Increase the size

P Whi Miirration to maintain the same basic income with
gtfp miiunis, live on less money year after

mil n specialty market to capture additional margin,
p I««va (arming.

recalls that when he returned to the farm after
| p *.iM big from college in 1978, his

.,8=( 1 % pork producer association mailing list contained
- i mu names. Today, only a handful

ml >i hr innsidered traditional farrow to finish hog

Hav Sl lons.

bfippened was, people who adopted the new technology
§¢ iiniirij to grow and thrive. For

W " 1 uybe the pig business wasn’t their first love-they
______ y Just didn’t enjoy the pig busi

Hpl« d they tended to leave it. They decided to
HtoiMitrate on other things-corn and soybeans,

[fd a-nmple.”



M mdial they need for healthy growth. That has
® *ti i in,roved the health and

MvI1V of our herd.”

1. rimmed freely, Sandidge recalls that a 70%

1ty rate was consid

*

< imlny, 90% is not unusual.

.ml increased productivity allow U.S. consumers
«» r nffordable meat,

*'« >vr. than consumers in other countries.

From 1860
«In tivrrage deated retail

1 im"1 increased by 27%, pork by 31%, chicken by
INi «infry by 65% (Plain, 2010).

Nn i

Minsumers can afford more meat and poultry,
in the Livestock Marketing

Inn renter, in 1870, average Americans spent 4.2%
K ininme to buy 194 Ib of meat

w 111§ In 2005, average Americans spent 2.1% of their
In liny 221 Ib of meat and

I*y “«lain, 2010).

Immi < have chosen contract production to mi
iel iniulrements and manage

nu »mr volatility of commodity markets.

In contract
«inn, ihe contractor or integrator

ilm nnimals, and provides the feed, health supplies,
» mi imi tation. The grower or farmer

fiel'l in i.ure for the animals and generally gets to keep
**..n to use as fertilizer. Today, 46%

. 90% of chickens, and 75% of turkeys are
JiP1 mi contract according to the University

hi mii 1 (Plain, 2010).

<niulielming majority of men and women involved in
bl lug meat, milk, and eggs are



committed to doing what’s right, and while the size of
today’s farms and the use of technology have

changed dramatically, the integrity and commitment of those
in food production has not.

While the Sandidge farm has grown from 20 sows in the
mid-1950s to 3000 sows today, Brent

says he shares his father’s commitment to do the right
thing.

“If you’re in the pig business, you’ve got to love pigs
because it’s a lot of hard work. 1 love raising

pigs. 1°m doing everything | can to improve their
environment so they have less stress and they’re

more productive.”

Less than 1% of the U.S. population listed their occupation
as farming, forestry, or Bshing in the 2000

Census (BLS, 2010). The remaining 99% of Americans are
generationally and geographically removed

from production agriculture. Many have a romanticized
notion of what farming “should be” based on

outdated information and a lack of education about today’s
production practices. While research proves

that raising animals indoors protects them from weather
extremes and predators and reduces disease

(University of Missouri Extension, 2009), the integrated
model of production is inconsistent with the

nostalgic image of farming held by many. In qualitative
consumer research conducted on behalf of

the Center for Food Integrity, consumers indicated they
have a high degree of trust and admiration for

farmers, but they are not sure today’s production methods
should still be considered farming.

Consumers have a right to expect farmers, processors,
restaurants, and food retailers to act



im ly and to hold accountable those who do not.

Wn ihonge in size and structure of animal agriculture, the
I« of public understanding of today’s

Umiing practices, and cultural confusion about the role
»%l function of animals in developed coun

«mi<requires those involved in animal agriculture not
mulj to continue to produce safe, nutritious,

end iffordable meat, milk, and eggs, but also they must
< Jinstrate their commitment to do so in

- wulally responsible manner to build and maintain public
trust.

Historically, agriculture mas perceived to be committed to
thp -.hared values of compassion,

i»iiunsibility, respect, fairness, and truth. Farmers were
« anted a broad social license to operate

«se it mas assumed they mould “do the right thing.”
today, some sectors of society are question

log that assumption.

industry critics argue that today’s systems put proBts
aiind principles. That is a primary tenet of

It** argument against today’s animal agriculture and it is
« mossed in concerns about animal care,

M*vlronmental practices, contribution to local communities,
«nil employment practices.

oi nn public trust is lost or violated, the social license
...derate is replaced mith social con

~-id in the form of legislation, regulation, market
mnndites, and litigation. If the public no longer

In Moves those in animal agriculture mill “do the right
«filng,” they support lams and regulations

lu iuntrol mhat happens on the farm. Animal agriculture has
M 1 an increase in social control



related to animal care in the form of state legislation and
ballot initiatives sponsored by activist

groups.

Historically, those involved in animal agriculture have
relied primarily on science to defend the

increased use of technology and enhanced production
systems. Research from lowa State University

(Sapp et al., 2809) shows that effectively communicating
shared values is three to lve times more

important than demonstrating competency through science in
building public trust, which protects

the social license to operate.
To be successful today and in the future, animal
agriculture needs to demonstrate a commitment

to operating balanced systems that are ethically grounded,
scientiBcally veriled, and economically

viable (Figure 5.2).

Those who fGcus on ethics want food system practices that
are consistent with the shared values

of compassion, responsibility, respect, fairness, and
truth. They want to ensure that the increas

ingly sophisticated and technologically advanced food
system does not put prolts ahead of ethical

principles and that science is not used as moral
Justilcation. Hhen this side of the triangle is out of
Economically Viable ROl Demand Cost Control Productivity
Efficiency Profitability Sustainable Systems Ethically
Grounded Scientifically Ve ed Data Driven Repeatable
Measurable Specific Objectivity Value Similarity Compassion
Responsibility Respect Fairness Truth Ethically Grounded E
conomicallyViableScientificall
yVerified

FIGURE 5.2 Balanced systems. (From CMA Consulting LLC © .)

balance, critics claim that there is no scientilc basis for
the claims being made and that the ethical



i will jeopardize the economic viability of the
feg—- with a primary interest in scientilc verilcation are
Ea ikurn. They want specilc, mea

IWatiir and repeatable observations to provide the basis
JJp mrir objective decisions. They believe

HI,1.." (an provide the insight and guidance necessary to
reasonable determinations about

[Ht ... i\ystems should be managed. When this side of the
» is out of balance, critics claim

tfe" Hat organization is relying on science whil
reee .l (onsiderations and that research

ignoring

ismdone and recommendations made without consideration
pi ih» economic impact.

i responsible for the bottom line are focused on
< ability. They work every day to respond

mod, control costs, and increase eflciency to
imi/c the return on investment. They have to

the increasingly complex demands of competing in a
11 mi marketplace with volatile com

m_iif5j markets and ruthless competition, when this side of
"% triangle is out of balance, critics claim

M.,t pinits outweigh ethical principles and that business
fg iilnns are made without the benelt of

ir.itHr. verilcation, placing those decisions at risk u*ien
tloned by those who value validation.

I» «» cannot operate a balanced system that is ethically
. Hied, scientilcally veriled, and

-imically viable, it will collapse. That collapse may
nt farmers, processors, restaurants,

.. retailers to undue pressure that includes consumer
p. .nests or boycotts, unfavorable shareholder

ions, uninformed supply chain mandates, regulation,



legislation, litigation, or bankruptcy.

There are some basic actions farmers and others in animal
agriculture can take on the farm to

build and ma

ain public trust in today’s systems.

1. Do the right thing-above all else, make sure your farm
meets or exceeds expectations for animal care and
environmental stewardship.

2. Set codes of conduct for animal care-if you don’t have
them, establish animal care standards and ensure the
standards are reviewed regularly and are consistently
enforced. Require all workers who handle animals to sign
the written code of conduct. This is important both for
animal care protocol and to verify that all employees
understand their shared obligation.

3. Hire the right people and provide ongoing training and
consistent supervision-do background checks, establish
clear expectations for animal care, and provide ongoing
training in animal care and husbandry and consistent
support and supervision.

4. Empower your workers-Let them know the critical role
they play in providing animal care and assuring your care
standards are met consistently throughout the farm. Create
clear channels of communication for reporting concerns
related to animal care.

Animal agriculture needs to communicate its genuine
commitment to principles and shared val

ues, not Just because it is the right thing to do, but
because it is good business. If animal agriculture

fails to maintain a social license, it will be forced to
comply with a more restrictive, higher cost,

more bureaucratic system of social control.

Animal agriculture will be granted the greatest latitude in
developing solutions and maintaining

license when farmers identify those issues that may
challenge public trust and conldence in

today’s farming, and propose principle-driven solutions
that maintain a sustainable balance of eth



«, «lence, and profitability.

iHMARY

« agriculture has changed signiScantly over the last
e <*«rs, as has virtually every sector

"e lety. Technological advances and structural changes
wlculture have allowed Americans

ih = * y safe, nutritious, and very affordable food. Those
..... have also raised questions about

" il care on today’s farms.

e 4nnomic reality is that prices paid to farmers for
- » they produce did not keep up with

t ".Mon, meaning they had to choose increasing the size of
moperations, living on less money

-ar, Inding a specialty market to capture additional
, or leaving farming. The result

“wit there are fewer but larger Tarms in the United
1 today and new technology has allowed

to increase eflciency, productivity, and volume.

<rch shows that modern production methods, such as
~i*log animals indoors, is better for

inlmals in a number of ways but they are not consistent
Mh the nostalgic image of farm

"w-id by many. Consumers have traditionally granted
a broad social license to operate

ire it was assumed they would “do the right thing.”
« the public has little understanding of

u farming practices, farmers must demonstrate their
tment to produce food in a socially

. msible manner to maintain the social license.

lirically, those involved in animal agriculture have
ifd on science to defend the increased



use of technology. Research shows that effectively
communicating shared values is three to lve

times more important than demonstrating competency through
science in building public trust. To

be successful, animal agriculture must demonstrate a
commitment to operating balanced systems

that are ethically grounded, sclentilcally veriled, and
economically viable. Failure to maintain this

balance could subject the food system to undue pressure
that includes consumer protests or boy

cotts, unfavorable shareholder relations, uninformed supply
chain mandates, regulation, legislation,

litigation, or bankruptcy.

BLS (Bureau of Labor Statistics). 2010. Career Guide to
Industries, 2010-2011 edition, Agriculture, Forestry, and
Fishing, nau.bis.gov/oco/cg/cgs001.htm

Plain, R. 2010. Historical perspective of the integration
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8, 2010, Hashington, DC.

Sapp, S.G., Arnot, C. et.al. 2009. Consumer trust in the
U.S. food system: An examination of the recreancy theorem.

Rural Sociology 74: (in press).

University of Missouri Extension. 2009. Study shows moving
pigs inside has huge beneBt.

SIXTH VIEWPOINT: AN ACTIVIST’S PERSPECTIVE ON ANIMAL HELFARE
Paul Shapiro

America’s animal agribusiness industry is being confronted
with a new reality in the twenty-Irst

century. For many decades, it cloaked itself in the
protective mythology of Old MacDonald’s Farm

with images of contented cows and pampered pigs. However,
that veneer is fading, as more and

more Americans are learning how farm animals are really
raised today.



thinking about how farm animals are raised, it can be
»M*itmg to envision those young

ie we still see grazing in the countryside. The
image is a powerful one, and one that

»em m.my involved in today’s farming system seem to
belinve is the norm.

W..,, ri, the beef industry, generally speaking, is the
rutlon-not the norm-in animal agri

Approximately 33 million beef cattle (USDA,
are slaughtered in the United States

««"HMily. Compare that to the nine billion chickens,
- , and pigs we consume (USDA, 2010b)

«ii it becomes clear that if we are serious about
hi iuv.ing farm animal welfare, we need to be

mfciious about conditions in the poultry and pig industries.
-rnver, that is where a majority of the

Tn\ pressing welfare concerns are found.

to nut the disparity of scale in context, in just 36 hours
Hu 1J.S. poultry industry slaughters more

aninulls than the U.S. beef industry slaughters in an entire

hrtplte the U.S. animal protection movement’s recent
i*ss in encouraging agribusiness to

1@t moving away from some of its most extreme abuses,
putt nf the billions of animals raised and

Hllrtd each year still endure conditions that the majority
=" Americans would ind simply appalling

upi= they to actually witness them.

Anlnull science professor Peter Cheeke aptly describes this
In N*, textbook, Contemporary lIssues

in Animal Agriculture, when he writes:

ii"f iif the best things modern animal agriculture has going



for it is that most people . . . haven’t a clue

hom animals are raised and processed. ... In my opinion,
if most urban meat eaters mere to visit an indus

trial broiler house, to see how the birds are raised, and
could see the birds being “harvested” and then

being “processed” in a poultry processing plant, they would
not be impressed and some, perhaps many of

them, would swear off eating chicken and perhaps all meat.
For modern animal agriculture, the less the

consumer knows about what’s happening before the meat hits
the plate, the better. (Cheeke, 1999)

Events in recent years give the impression that we are
reaching a societal tipping point when it

comes to establishing a better, more humane relationship
with other animals. However, we need to

balance that well-founded optimism with reality: In many
ways, the treatment of the astronomical

numbers of animals we raise and kill for food has grown
steadily harsher in recent decades.

1 don’t anticipate that we’ll soon reach societal agreement
regarding the ethical permissibility (or

lack thereof) of exploiting these animals. As interesting
and worthwhile as that debate may be, it is a

separate issue. We don’t need to wait for such a broad
discussion to conclude (or even to begin) before

we can start making important animal welfare improvements
that society already agrees on and that

science and economics demonstrate are feasible. In short,
it is incumbent upon us all to move forward

on phasing out some standard practices that most of us
already agree are simply unacceptable.

That is to say that there really is no excuse for failing
to enact policies prohibiting many of the



"e egregious abuses animals face, and there are certainly
I"Imty to go around. Such an effort

uiuld both reduce an enormous amount of unnecessary animal
«.pffering and demonstrate that we

a f indeed capable of restraining ourselves when it comes
« the virtually unlimited power we hold

tivir farm animals.

h progress is not intended to end the discussion about
der ethical questions, nor is its

<#1pose tc end all animal cruelty. The intent, simply put,
I’, to allow our society to move in a positive

Wirretion by closing the gap between what Americans want
*f farm animals and what agribusiness

MMIHE DOES THE AMERICAN PUBLIC STAND?

<ho polling and the statewide votes regarding farm animal
«mMire are all fairly consistent.

> "08 Gallup poll found that 64% percent of Americans
"ir jrt “passing strict laws concern

<fit the treatment of farm animals” (Gallop, 2098). As well,
< "03 Zogby poll found that whi

< mnjority of Americans identify themselves as concerned
@™t “the treatment of farm animals

«ii "d for food consumption,” 82% agree that “there should
I+ “ffective laws that protect farm ani

«h | .igainst cruelty and abuse.” The same poll found that
m » percent of Americans believe that

i~ should be inspected by government inspectors to
that laws to protect animals from

"-ity are being followed” (Zogby, 2093).

- the American Farm Bureau Federation paid Oklahoma

i" industry-funded polls show virtually identical results.



state university to conduct a

nationwide survey (Lusk, Norwood, and Prickett, 2007) on
American attitudes toward farm animal

protection. The results were revealing:

« 81% agree: Farm animals have roughly the same ability to
feel pain and discomfort as humans.

« 75% agree: Would vote for a law in their state that would
require farmers to treat their animals more humanely.

« 95% agree: It is important to me that animals on farms
are well cared for.

« 68% agree: The government should take an active role in
promoting farm animal welfare.

~ 18% agree: Housing pregnant sows in crates is humane.

It could not be clearer: Americans believe farm animals
have interests that matter (for example,

not being conlned in a virtually immobile state for months
on end), and they believe those

ought to be legally protected.
HOW MUCH LEGAL PROTECTION DO FARM ANIMALS HAVE NOW?

If you spend any amount of time in agricultural circles,
you would be hard-pressed to go for long

without hearing complaints about a sea of regulation
producers must endure. In reality, when it

comes to how animals are actually treated, almost anything
goes. It may be reassuring to pretend

that animals on farms have signilcant legal protection from
abuse, but that simply is untrue in most

cases.

Animals used for food production have no federal legal
protection whatsoever while they are

on the farm. The federal Animal Welfare Act completely
exempts animals used for food, and the



w* _mi Methods of Slaughter Act (HMSA) only sets standards
< lhr animals” Inal minutes-

#111» they are at slaughter. Even worse, the U.S.
t* - tment of Agriculture (USDA) interprets the

W n tn exempt nearly all slaughtered animals (chickens,
rabbits, and several ether species,

#<iill represent approximately 95% of the land animals who
* "1(ugh slaughter plants). Moreover,

m i"i “on or company has ever been prosecuted under the
mm /1 for humane handling violations

.r.r USDA has no authority to do so; even in cases where
USDA has found repeated, blatant

Inl<t lons of the Act-such as an lowa kosher cattle
ewttfhterhouse that was documented repeatedly

hi

ing the tracheas out of cows” throats while the animals
fully conscious (Eby, 2004)-vio

i="llns go unprosecuted. Lastly, there is the federal
hour Law, which regulates the transport of

« form animals, but which the USDA does not interpret to
envnr birds and is irrelevant as far as

»nrm treatment is concerned (which is where the vast
#ilnrity of farm animals” lives are spent).

mi the state level, all 50 states have criminal
»ntl-cruelty statutes, but most of them broadly

« _Hint standard agricultural practices (which are often
«guely delned), essentially allowing any

i ulice the industry chooses to widely utilize. Not
nrprisingly, a 2003 Zogby poll found that 66%

in ient of Americans Ind it “unacceptable” to exempt common
cultural practices from state

-uelty laws (Zogby, 2003). However, even in states that do
m i exempt standard practices from their

ii-uelty codes, animal abuse prosecutions against



agribusiness operations are extremely rare.

The result of such regulatory laissez faire is that animals
are left with very little protection,

legally speaking, especially ujhile they are on farms.

As American attitudes toward farm animals have grown
increasingly sympathetic over the past

few decades, some standard industry practices have gone in
the opposite direction, especially in the

poultry and pig industries. Poor farm animal welfare is not
just a matter of a “few rotten eggs,” but

rather it is a case of some standard industry practices
that most Americans Ind simply rotten.

This widening chasm between what Americans want for farm
animals and what farm animals actu

ally get is one of the most indefensible realities of our
current animal agribusiness system, what many

animal advocates are now proposing is simply that we narrow
this gap by translating existing public

support for animal welfare improvements into new po
that offer some semblance of protection to

these animals. The following sections offer a few very
brief concrete suggestions for such policies.

CAGE CONFINEMENT OF LAYING HENS

More than 259 million U.S. egg-laying hens live in barren
wire cages so restrictive that the animals

can barely move for more than a year before they are
slaughtered. With no opportunity to engage in

many natural behaviors, including nesting, dust bathing,
perching, and walking, these birds endure

severe, chronic frustration. This near-immobilization takes
a substantial toll on the animal’s physi

cal health. Deprived of exercise, the birds suffer from a
weak skeletal system (Shipov et al., 2919),



... Oined with the commonly fed high-energy diet, they
mh -.tjffer from “fatty liver hemor

.yndrome,” a major cause of mortality in commercial
ewl (Leeson, 2007).

n -system is emblematic of where the industry has gone
u* imyond what most Americans Ind

eu it.ible, it is the cage conBnement of laying hens. Even
In the meat industry seem uncom

friable with what happens in the egg industry. For
~w*ru>lc, consider what industry journalist and

Uve director of the Meat Industry Hall of Fame, Dan
, has to say on the topic:

.... ldon’t know how many meat industry executives have
eImill any amount of time inside an egg

i Hiuction facility, but it’s not a pleasant experience. In
«tt, 1 would argue that the egg industry is

. i ilily the sole exception to my conviction that producers
W processors generally treat their live

link with care, if only to protect their investment. Egg
... Mcers operate from the principle of planned

ilescence. Since the hens are expendable, the goal is
Imum production in the short time they are

mined to their “living quarters”-if you can call the
i"»Mery cage set-up anything that euphemistic.

(Murphy, 2000)

tiilny’s battery cage proponents frequently assert that the
m. were invented for the welfare of

**ir bird, an argument unsupported by much evidence. In
ihi t, in 1971-long before animal welfare

«k. jmajor topic in the industry-one poultry industry
representative admitted:

" eican tell you all kinds of reasons why cages are good,
lint what they really did was to organize the



hens in a production line where you can use more machinery,
cut way down on labor, and allow just a

few people to take care of a tremendous number of birds.
(Sawyer, 13971, p. 216)

In other words, battery cages became popular because they
made producing eggs cheaper, not

because they were better for the birds.

Dr. Bernard Rollin of the Department of Animal Science at
Colorado State University states

that

tv]irtually all aspects of hen behavior are thwarted by
battery cages....The most obvious problem is

lack of exercise and natural movement---Research has
conlrmed what common sense already knew-

animals built to move must move. (Rollin, 1995, p. 120)

However, common sense does not always prevail, and basic
movement is not an option for these

animals.

When dealing with single facilities that conlne hundreds of
thousands-millions in many

cases-of birds, individual inspection and veterinary care
for each bird is impossible. The most that

workers typically do for the birds is walk the aisles to
remove the hundreds of newly-dead birds they

ind in cages each day (often, as numerous exposes have
documented, the staff miss dead birds so

frequently that carcasses become mummiled in the cages).

The United Egg Producers (UEP) recommends that in a cage
with multiple chickens, each laying

hen get only 67 in. 2 of cage space (UEP, 2010). To put
this in perspective, think about a letter-sized



1" - 11 in.) sheet of paper. That sheet of paper takes up
«i W in. 2 of space. Now imagine folding the

I'liiTt" so that you hide almost a third of it, and then
eh ture conBning a 4-1b animal in that space for

mnnths on end. That is the plight of the modern egg-laying
hen.

" i.*xtraordinarily restrictive amount of space is not the
nnly major ujelfare assault for caged

Ining hens. Konrad Lorenz, the Nobel Prize-winning father
<" modern ethology, wrote that

<hr worst torture to which a battery hen is exposed is the
Inability to retire somewhere for the laying act.

Mu the person who knows something about animals it is
tiuly heart-rending to watch how a chicken

i® again and again to crawl beneath her fellow cagemates
in .<?arch there in vain for cover. (Lorenz,

nBe)

I" Met, research has shown that laying hens will work as
<Hi to gain access to an enclosed nest

i"u irea as they will to gain access to food after they
hmvr been starved for 27 hours (Follensbee,

1°17). Such evidence makes it clear just how strongly these
«ill "F, are motivated to nest.

Mir good news is that there is growing public opposition to
<hr conBnement of hens in cages,

rvidenced by a 50od of legislation, media attention, and
~inikrate policies favoring cage-free

I.. luction in recent years. For example:

< “veral countries, such as Germany, Austria, and
<Switzerland, have already legislated against cages for
loving hens and are presently phasing them out. Indeed, the
<"tlre European Union is phasing out barren battery cages
«in" kind that are standard in the United States) by 2012.

< California and Michigan-two large egg-producing



states-have passed de facto bans (uith phase-out periods)
on cage conBnement of hens.

< At the start of 2905, no major restaurant chains used any
cage-free eggs; now, most do.

There is no question about the intersection of values that
is driving change for laying hens. In

the above-referenced American Farm Bureau poll, a majority
of Americans thinks caging hens is

inhumane, and a UEP-funded poll found that a plurality of
Americans believe that caging hens

is “not healthier nor safer.” 1
Animal scientist Dr. Michael Appleby sums it up well:

Battery cages present inherent animal welfare problems,
most notably by their small size and barren

conditions. Hens are unable to engage in many of their
natural behaviors and endure high levels of stress

and frustration. Cage-free egg production, while not
perfect, does not entail such inherent animal wel

fare disadvantages and is a very good step in the right
direction for the egg industry. (Appleby, 2006)

Commercial U.S. cage-free operations-which allow hens to
walk, spread their wings, nest,

perch, and more-are already raising millions of laying
hens, and this number will likely increase

as concerns about farm animal welfare grow stronger. The
industry has a chance to embrace cage

free systems that better-accommodate both animal welfare
and consumer desires.

GESTATION CRATE CONFINEMENT OF BREEDING PIGS

In 1968, after witnessing the economic results already
achieved by the egg industry through conBn

ing increasing numbers of animals in small spaces, one pork
industry analyst asked, “why cannot



Ipi fforts bs made to introduce some of the economies
i§|r to hog production that have

itl.r battery raising of chickens so efScient?” (Twedt,
It v lu"gan. There wa3 indeed little to stop the pork
JW=*4ry from going in the same direc

Ibxi «v the egg producers. This is especially so in the
«*e 1» the female pigs who are used for

fetMiling.

* m « must pigs used for pork production may have bleak
11v<  Tliving on concrete slatted *oors

«Mb no bedding and little environmental enrichment,
~eling sous are abused in ways so terrible,

if... iinnple would support such treatment were they to see it
= Whand.

«ifviat ion crates are 2-ft-wide barren metal cages that
= Inn Impregnated pigs for months on

& i

» b

hey are unable even to turn around. Pigs conlned in
ion crates suffer immensely, unable

- PKercise or engage in nearly any of their natural
in .i/lors. The forced immobilization takes a

i™; physical and psychological toll, leading to both
Lk md Joint problems along with psychosis

siting from extreme boredom and frustration.

Nh jiHous animal scientists oppose these cruel crates,
ii“lnrado State University animal scientist

In . lemple Grandin asserts, “Gestation crates for pigs are
problem...Basically, you’re asking a

«in to live in an airline seat...l think it’s something
Miai needs to be phased out.” 2

in the pork industry still defend the use of gestation
, on the grounds that not only is it




cheaper to pack pigs into the smallest spaces possible, but
crating allegedly helps reduce soiu aggres

sion. Animal scientist and farm animal expert Dr. John
Webster asserts that this defense “rests on

the premise that it is acceptable to prevent an undesirable
pattern of behaviour by restricting all

forms of behaviour.” Webster goes on to explain, “It would
be as valid to claim that prisons mould be

much more manageable if all the inmates mere kept
permanently in solitary conlnement” (Webster,

2005).

As well, the economic argument in favor of gestation crates
isn’t exactly strong. One need not

look further than lowa State University, where a
2-1/2-year-long study concluded that raising sows

in groups in hoop housing rather than individual crates
could cut the cost of production by 11%

percent per rneaned pig (lowa State University, 2007).

As is the case with battery cages, the science seems to
comport with the public’s gut reaction

against such extreme conlnement. After the Scientilc
Veterinary Committee of the European

Commission concluded, “Since overall welfare appears to be
better when sows are not conlned

throughout gestation, sows should preferably be kept in
groups” (Scientilc Veterinary Committee,

1997), the entire European Union passed legislation phasing
out gestation crates.

Seven U.S. states have passed legislation banning gestation
crates. Even some parts of the indus

try, after years of defending such conlnement, are
beginning to see the light with major pork pro

ducers starting to move in the right direction.



i" fact, a 2004 National Hog Farmer magazine article
. ~llrd Goldsboro Hog Farms, a major

r pork producer that has not used gestation crates for
yen * (Hiller, 2004). Cargill, a major

producer, issued a press release in 2009 declaring
"« of its sows are no longer in gesta

1 k (rates (Cargill, 2089), and in 2810 the company’s
director of communications asserted that

p» plan is to ultimately move further away from gestation
m <"r.” (Forster, 2010). SmithBeld

hind*; the world’s largest pork producer-has stated that its
m"«l is to become gestation crate-free,

A (though at present it doesn’t have a timeline for
«<Moving that aim.

"e fdct that many farms are using alternative systems is
living proof of the unnecessary nature

gestation crates.

him I'D RAPID GROWTH OF BIRDS RAISED FOR MEAT

thr i lion chickens and turkeys slaughtered in the
uni tod States each year are far removed

In Appearance from the wild animals that we originally
i'< ticated. Unlike their *eet-footed

mu a;tors, these animals are the products of intensive
«eenrtic selection for maximal weight gain

with minimal feed consumption-as though animals could be
| .nr.formed into meat-producing

«nrhlnes with enough human manipulation. Administration of
it ninth-promoting antibiotics and

nthrr additives often help along the way, as do
m»! permanent lighting schedules that cause the

1i i. to eat more than they would if they had a longer
nighttime period of darkness.



In the 1950s, it took 84 days to raise a 5-lb chicken.
Today, it takes an average of only 45 days, often

even less (Havenstein, Ferket, and Qureshi, 2003). In 1947,
just before this forced rapid growth of

birds took off, the Saturday Evening Post described uihat
the chicken industry was planning to do:

No politician ever promised more than our poultrymen are
now about to deliver. They expect to squelch

that dream of two chickens in every pot by providing one
bird chunky enough for the whole family-a

chicken with breast meat so thick you can carve it into
steaks, with drumsticks that contain a minimum

of bone buried in layers of juicy dark meat, all costing
less instead of more. 3

They weren’t really that far off.

Moreover, just as being morbidly overweight carries
numerous health problems for humans, this

forced rapid growth takes an enormous toll on the welfare
of the birds. Poultry welfare expert Dr.

lan Duncan writes, “Without doubt, the biggest welfare
problems for meat birds are those associ

ated with fast growth” (Duncan, 2004).

Dr. Temple Grandin puts it more bluntly: “Today’s poultry
chicken has been bred to grow so

rapidly that its legs can collapse under the weight of its
ballooning body. It’s awful” (Grandin and

Johnson, 2005). Consequently, huge numbers of chickens
raised for meat suffer from leg deformities

and lameness. Studies consistently show that approximately
26 to 30% of broiler chickens suffer

from gait defects severe enough to impair their walking
ability (Knowles et al., 2008), and additional

research strongly suggests that birds at this level of



_m»¥#<; are in pain (Danbury et al., 2000).

«=Mu tonally, rapid growth can lead to circulatory and
< b inary problems. “Sudden death syn

n "inr' (SDS) is caused by acute heart failure and is common
in holler chickens (Riddell and

~u Inger, 1985). Young birds die from SDS after sudden
-. Milsions and wing-beating (Julian,

Ascites is a condition in which rapidly growing

r*tiller chickens do not have the heart and

les* capacity needed to distribute oxygen throughout the
1 h (Duncan, 2001) and is a leading

m it of on-farm mortality as the birds reach market weight
tBurrsma, 2001).

Ieil though rapid growth increases mortality rates, it is
<"t necessarily in producers” economic

I*nrrests to improve the situation. Two University of
nsas poultry industry researchers were

“inightforward in their assessment when they asked:

1 1t more proltable to grow the biggest bird possible and
e - increased mortality due to heart attacks,

<h lies and leg problems or should birds be grown slower so
«"eit birds are smaller, but have fewer heart,

and skeletal problems?...A large portion of growers~”
i*1 1. based on the pound of saleable meat

1._hired, so simple calculations suggest that it is better
< .= the weight and ignore the mortality.

1fabler and Mendenhall, 2003, pp. 8-10)
Put better for whom?

e~ growth rate issue for meat-producing birds, animal
»i lentist Dr. John Webster observes,

Im ihe balance of the evidence, we must conclude that
1 i-.Imately one quarter of the heavy strains



of broiler chickens and turkeys are in chronic pain for
approximately one third of their lives....This

must constitute, in both magnitude and severity, the single
most severe, systematic example of man’s

inhumanity to another sentient animal. (Hebster, 1995, p.
156)

Hhile slower-growing strains of birds do exist, they
comprise an ininitesimal portion of the U.S.

poultry market and are therefore not as easy for consumers
to ind. The companies that control nearly

all poultry production have created the problem through
intensive genetic selection for specilc traits

(mainly rapid growth and higher rates of feed conversion),
and those same companies can instead

select birds for health and welfare. In fact, nearly
one-third of chickens raised for food in France are

actually slow-growing, free-ranging birds, marketed as
“Label Rouge” (Fanatico and Born, 2002).

Despite the enormity of the suffering forced rapid growth
causes these animals, the costs asso

dated with slowing these birds” growth rates are not as
high as are those associated with some

other important farm animal welfare improvements. The
European Union’s Scientiic Committee

on Animal Health and Animal Welfare found that slower
growth would increase running costs

principally by delaying the slaughter age, but that
delaying slaughter age by only 10 days, while

having a significant impact on welfare, would only cause
approximately 5% higher costs than those

of conventional breeds. 4

Slowing today’s astronomical growth rates would of course
not address every form of suffering



a* «<;t on the billions of birds we raise for food, but
M winld help improve their welfare in a

2 |-itiyful way.
Ml INU FORWARD TO A BETTER FUTURE FOR FARM ANIMALS

8« rrn about animal cruelty is far from the only
w  lderation vying for the American public’s

mHriit lon, but the evidence is clear that our society
iill rs it an important matter that warrants

hm lous attention. Farm animals are comple
«MHY, yet the abuses we force on them-

ly at our

i*h biding, but far from limited to, the three examples
11 -u in this chapter-are simply beyond the

» mur*, of what our society considers ethically appropriate.

... In the industry are consequently moving toward better
*tums and more realistic hus

iry. Unfortunately, some trade groups that represent
il agribusinesses choose not to lead,

tint in Ight the kinds of reforms outlined in this chapter,
< ruitter how popular they may be with

iiir American public.
m Nebraska cattle rancher Kevin Fulton writes,

n hit of farmers 1 know don’t support battery cages and
gestation crates, but they fear being ostracized

i i the Farm Bureau and other trade groups if they speak
nut. I can’t imagine anyone being proud to

tive to keep their animals locked up in tiny cages for
ttelp whole lives. Most farmers would rather use

inr husbandry than have to rely on such shortcuts, but
ttipy don”t see a way out. If we had better lead

- «.hip in our industries though, we could move in the right
direction rather than being-correctly-

,iu eived as hostile to any substantial animal welfare



changes. 5

The animal agribusiness industry has a chance to stop
defending practices many Americans Ind

indefensible and instead move toward systems that will
better accommodate both animal welfare

and consumer desires. Rather than trying to prevent change,
these groups can and are beginning to

seek incentives for producers to convert to higher welfare
production methods.
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CATTLE

<nillith L. Capper

IHIHODUCTION

animal welfare concerns usually center around three areas
w incus-productivity, ability to express

natural™ behaviors, and the absence of pain or suffering
iMn-_er et al., 1997). Nonetheless, it can be

m tfirj that dairy cattle welfare is a function of the three
<" "-mentioned criteria, with notable inter

connections between each issue. The degree to which
1i!indry systems satisfy the mental and physi

< -1 needs of dairy cattle is somewhat diflcult to assess,
i "nationally, animal productivity has been

indicator of animal welfare-with higher
k yield, fertility, growth rate)

i-pted as an
iictivity (mi

Implying that the animal’s needs are met to a satisfactory
illgroe. There can be no doubt that in the

" ik of the lactating dairy cow, sustained high
innductivity cannot be achieved in the absence of good

< Ifare. Nonetheless, other parameters such as
Iti»iological data (circulating hormone and enzyme

MUH entrations, heart rate, immunosuppression), measures of
morbidity and mortality, and behavioral

xCiflptations that suggest compromised welfare or adoption of
~<ping strategies provide indicators by

«hich we can benchmark the effects of differing management
practices or husbandry systems.



UNIQUE ASPECTS OF DAIRY PRODUCTION IN ANIMAL WELFARE ISSUES

Animal welfare is often related to the animal’s ability to
express natural behaviors (von Keyserlingk

et al., 2009). Concern exists that animals kept under
conditions considered abnormal may suffer,

although abnormality is diflcult to delne in modern
livestock. The issue of natural behavior

expression may be overtaken by emotive language propagated
by those who are opposed to ani

mal agriculture and wish, for example, for “pigs to express

their pigginess.” Such groups neglect

to acknowledge the role of animal agriculture in providing
high-quality protein to the growing

population, and fail to acknowledge animals” contributions
to human life in terms of clothing,

land maintenance and diversity, by-products for industrial
manufacture, etc. When directed at the

dairy industry, emotive language serves to further promote
the popular consumer perception that

the small-scale production systems present in the 1940s and
1950s had considerably higher wel

fare standards than current production systems. This is an
entirely disingenuous suggestion-few

people would suggest that standards of human welfare
(health, nutrition, behavior) were signil

cantly better in the 1940s, where the average life
expectancy was 62.9 years (compared to 77.8 for

2005; National Center for Health Statistics, 2066). The
U.S. industrial revolution demonstrated

the short-term improvements in productivity gained by
running factories for 24 hours per day.

However, this short-term increase in productivity was at a
considerable cost to human welfare-



IP" n ventilated, cramped working conditions without
time allowances for breaks or

end no health care provision led to increased
«Hmée. reduced morale, and a long-term pro

A_HIvlty decline (Brezina, 2805). To take this example
».<ntcr, factories still run on a 24-hour

. ir in many industries; however, with considerably
i«<h lived working conditions, scheduled

< . k. and vacation, and provision of health care and
-. mlk , productivity has improved con

Mrrnbly. It has become clear that maximum short- and
i -k term productivity is gained through

i*vi living worker health and welfare, allowing the human
. i inents of the system to perform

m\ the optimum level. The same approach may be applied to
production-turning the

«tilth productivity = high welfare” suggestion on its head,
»*.r can suggest that “high welfare =

Hgh productivity.” There is no doubt that early
limuvat lons demonstrated to improve dairy pro

Lii »Ivity had undesirable consequences uhen taken to
-*\femes. However, improved knowledge

«nil understanding of dairy cow nutrition and metabolism has
Ini to a system, which allows for

kproved animal welfare and productivity when applied
<sproprilately.

ttir bucolic image of small-scale, extensive dairy systems
«ften leads to the characterization

nf modern large-scale agriculture as “factory farms,”
thereby implying that these systems have an

r<tremely low level of concern for animal welfare.
Nonetheless, examination of the characteristics

"“f mid-1940s dairy farms shows that the agrarian idyll may



not be an appropriate image. Dairy

production in 1944 was characterized by extensive
pasture-based systems with an average herd size

of approximately six cows (Capper, Cady, and Bauman, 2069).
Dairy cow nutrition was reliant on

homegrown forages with few purchased concentrate feeds
(Woodward, 1939) and with only a basic

understanding of the nutritional and metabolic interactions
between animal nutrition and produc

tivity. Perhaps the most striking aspect of this so-called
high animal welfare system was the low

productivity-the average dairy cow in 1944 yielded only
2974 kg/year. Since this time, the milk

yield per cow has increased at an average of 136 kg/year,
of which half to two-thirds of the increase

has been attributed to improved genetics (Shook, 2006).
However, the remaining component can be

attributed to improved understanding of nutrition,
management, and welfare, thus allowing the mod

ern dairy cow to produce more than 9333 kg of milk per year
(USDA/NASS, 2010). Nonetheless,

eflciency within modern production systems is sometimes
perceived by the consumer as being

undesirable or to occur at the expense of optimum animal
welfare and well-being.

The sustainability of any dairy system depends upon
balancing economic and environmental

sustainability while maintaining the social license to
operate. Average dairy product consump

tion has steadily risen over the past 20 years, with a
decline in *uid milk consumption more than

compensated for by an increase in consumption of cheese and
other dairy products. Although milk



k Mill considered a staple food, competition from other
~=—lages and concern over the portrayal

mi dairy management practices by media and activist groups
threaten social license, particu

iwhen animal welfare is the issue under discussion,
hi . is exacerbated by anthropomorphic

vtput* of animal welfare and the perception that the modern
rtalry cow has been “removed” from

Ju natural environment. In contrast to the dairy
iMipulation in the 1940s, which comprised a mix

mm r of small (Jersey, Guernsey) and large breeds
(Mul-.tein, Ayrshire, Shorthorn), the modern U.S.

ry population is distinctly more homogenous, con
" rt 90% Holsteins, approximately 5%

-.itys, and 5% other breeds (Majeskie, 1993). The modern
«i.ilry cow may therefore be considered

in be a human creation-selection pressure augmented by the
introduction of technologies includ

Inf artilcial insemination, embryo transfer, genetic
evaluation, and genome mapping has allowed

tin .inimals that have signiBcantly higher milk y
ili—i* come with their own management

Ids, yet

ihtllenges that must be met for productivity and animal
'm Ifare to be optimized. It appears that

memlection for high milk production may confer a higher
eu’.reptibility to stress and therefore a greater

risk of behavioral, physiological, and immune problems
ijuw et al., 1998) than demonstrated by

ier producing cows. It should be noted that milk
ioduction per se does not confer an increase

In cortisol or stress-related behaviors-it is the very
ienee of stress that allows dairy cattle to

i‘rfom to their genetic potential for lactation,
inprovements in management practices that result



in a system more conducive to dairy ootu welfare therefore
have demonstrable effects upon perfor

mance. Major contributors to animal welfare and
productivity include the physical environment,

disease prevention and treatment, and nutrition, all of
which should be considered both as singular

effects and as interacting factors.
Physical Environment

To maximize productivity and animal welfare, dairy
management systems should be founded upon

the behavioral routines of the animal. This does not
necessarily extend to a situation where animals

are allowed to forage on pastureland and to run in
traditional herds containing both female and

male animals, without human intervention, as might be
suggested by some of the more extreme

anti-animal agriculture groups. Nonetheless, the behavioral
needs and routines of the cow must be

considered when designing a dairy system that is effective
in optimizing animal welfare. According

to Grant and Albright (2001), dairy cows spend 3 to 5 h/d
eating, thus consuming 3 to 14 meals per

day. In addition, they ruminate for 7 to 10 h/d, spend
approximately 30 min/d drinking, and require

approximately 10 h/d of lying or resting time. This only
leaves a minor period free for daily manage

ment practices including milking. Compromising the cow’s
ability to perform these activities has

negative effects on productivity and may increase stress
levels.

Groups of dairy cattle quickly establish a dominance
hierarchy, which is maintained according to



" imdy weight, and social status witl
<" khiJ and Polan, 1974). Research dem

n the population
.. "rotes that when maintained in groups containing greater
" 100 animals, dairy cattle may lose

ti .Utility to recognize individuals and assess their
me Intlve position within the hierarchy (Albright,

umun. This would appear to favor small-scale dairy
n Metlon systems; however, it can easily be

~thhfved within larger dairies, which, for ease of
“lenient, group cows according to stage of

i- “itlon or parity. However, signiBcant stress behaviors
m r bften exhibited as a result of moving

m i ils between established groups, for example, from a
“toi off” (60 to 30 days pre-partum) to

A "t lose-up” (30 days pre-partum to parturition) dry cow
I"liuf). Abnormal feeding behaviors and

am increased incidence of metabolic disorders have been
ited by cows subjected to abrupt

environmental or social changes during the peri-parturient
cm lod (Bazeley and Pinsent, 1984) with

Min-.cquent effects on productivity. This may be alleviated
t ‘moving large numbers of cows at a

Hmr, in order to minimize individual animal stress from
handling and to reduce soc disruption

u. r.int and Albright, 2001) but this practice is again
iirtter suited to a large facility.

" nit and Albright (2001) note that optimal grouping
erutegies minimize negative social inter

m tions and encourage positive interactions, with an
nverall aim of maximizing cow comfort and

inoductivity. Fighting within the group is an obvious
e.iressor and may reduce productivity-al

~i.Hugh con-ict is thought to be reduced by the maintenance
"i 1 stable dominance hierarchy, it is




not
feed

nated and can only be minimized. Competition for
an inevitable consequence of

modern dairy production systems unless animals are conined
to tie-stalls (which are associated

with a different group of welfare issues). For example, the
increase in dry matter intake during the

irst few weeks of lactation occurs at a faster rate in
older cows than in heifers (Kertz, Reutzel, and

Thomas, 1391) and may lead to negative interactions at the
feed bunk. This provides a rationale for

grouping cows according to parity during early lactation.
Fox (1883) suggests that the welfare of

cows within small- and medium-scale production systems is
higher than in other farm animal spe

cies. However, it is interesting to note that grouping cows
is more suited to a medium- or large-scale

dairy than a small-scale dairy, despite their generally
negative image with consumers.

Anecdotal evidence from the U.S. dairy industry suggests
that when herd sizes were reduced in

California in an attempt to decrease milk supply, milk
production per facility increased because

of improved dry matter intake (DMI) and extra feeding space
per cow. Despite the potential for

hierarchal con*icts within large groups, it appears that
these may be mediated though the provision

of adequate feeding space and supplies of fresh feed (Grant
and Albright, 2001). The ideal group

size is diflcult to deBne, but is a function of competition
for feed and water, space in the lot and

holding area, stall use, and time diverted from productive
behaviors (eating, drinking, resting, and

ruminating).



1 n time, greater knowledge of cow behavioral requirements
he» led to the understanding that

envision of comfortable stalls has a direct effect upon
inoductivity. Tremendous evolution has

x iurred from original wooden stalls that did not allow
«trquate forward or side space for animals

tw lunge forward in a natural manner but facilitated free
mivrment within the pen, to modern free

-"nils with sand bedding and ample space to extend their
tinnt legs and lunge forward or sideways,

Miiile still allowing for natural herd behavior within the
iim. Poorly designed stalls that are too short

mr that have inadequate bedding material reduce occupancy

i tree-stalls, thus reducing the propor

tlun of time spent lying or resting and increasing the

ihince of injury and lameness.

mi"" debate as to whether cattle should be conlned, grazed
mi pasture, or kept within a system

"mt makes use of both practices continues to rage. Critics
hi ronlnement systems claim that they

ui*e natural behaviors, yet given the increase in human
inipulation size that is predicted to occur

within the next 43 years, the intensity of competition for
lend use is likely to increase. Assuming

<hit dairy consumption per capita stays stable, an
Industry-scale move to grazing systems is not a

i"-asible alternative simply based upon the lower
u oductivity in grazing herds (USDA, 2007) and

thus the increase in land requirements per unit of milk
(Capper et al., 2008). Grazing systems are

niten perceived to be more welfare-friendly than are
1" fiinement systems; nonetheless, the welfare

i sues associated with grazing may have different symptoms,



but are equally detrimental to dairy

productivity and well-being. There is little evidence that
cows within these grazing systems have

higher overall welfare than animals in a well-managed
conBnement system, especially given the

relative lack of control over environmental factors such as
temperature, humidity, and ventilation.

Indeed, over time, conventional dairy systems have
progressed from extensive pasture-based sys

tems, through compietely enclosed tie-stall and stanchion
barns to modern open side-walled barns

with ventilation fans or cross-ventilated barns, which
create an environment that allows animals to

remain within their thermo-neutral zone without expending
excess energy on heat generation or dis

persion. Hhere a market or suflcient resources are present
to allow for grazing systems to prosper,

it is essential to match the animal characteristics to the
system. This is exempliled by the results

observed when U.S. Holstein genetics were imported into New
Zealand: Initially milk production

was increased compared to the New Zealand Holst
grass-based system is nutritionally

n, but the
insuflcient to support high milk production and leads to
lower survival rates as cows fail to cycle

or become pregnant and are culled as a result of the
demands of the seasonal antipodean calving

system (Lucy, 2001).

Arguably, one of the most signilcant advances in both dairy
and beef cattle has been the devel

opment of handling systems that minimize stress and
maximize productivity. Researchers such

as Dr. Temple Grandin at Colorado State university have



~inlgned and implemented movement

r.tems that allow the animal’s natural 4ight zone to be
nwnipulated to facilitate handling with

erduced animal stress and thus greater ease and eflciency
management (Grandin, 2007). Cattle

Hint have a positive relationship with their handlers tend
in move more smoothly, are less nervous

within the milking parlor or handling systems, and
smilimatize more easily to changes in routine,

»nr example, when moving groups or during initial
Introduction to the milking process. Fox (1983)

emtes that maximum biological efBciency is achieved
"“rough a close human-cow bond, lack of

irnr, zero aight distance, and selection for docility;
ni_firtheless, these characteristics do not com

iinr.ate for low genetic merit for milk yield or poor
Mnegement within the herd.

Wi-.ease Prevention and Treatment

ii™ introduction of antibiotics for animai use was a major
*iep forward in improving dairy welfare

w'd productivity. Modern animal production is often
milticized for the extent to which antibiotics

eir used, with ongoing debate as to whether antibiotic use
“eeithin agriculture has contributed to the

«is* of antibiotic resistance and related human health
i sues. Given that one of the cornerstones of

m Imal welfare according to the “Bve freedoms” first
nr lginated by Brambell (1965) is the ability

i" be “free from pain,
ul"try system whereby anti

ury, and disease,” promotion of a
iotic use is

prohibited seems counter to the suggestion that animal
meelfare and productivity should be maxi

ml/ed. If it is accepted that animal welfare is paramount



in production systems, the increasing

popularity of extensive or low-input systems that make
marketing claims based upon non-use of

therapeutic antibiotics should be questioned. Groups
opposed to animal agriculture often suggest

that modern-day conventional dairy producers are motivated
simply by prolt, with little regard for

animal welfare or well-being (Sustainable Table, 2609).
However, this suggestion is inappropriate

as productivity is negatively affected by suboptimal animal
welfare or increased morbidity and

mortality. Any management practice or system that
negatively affects morbidity or mortality rates

is neither economically viable nor practicable.

Hithin any system analysis, it is vital to consider the
scientilc basis behind the livestock pro

duction practices rather than allowing decisions to be made
based on emotional or philosophic

arguments (Pretty, 2007). This is exempliled by animal
welfare legislation that is coming into play

across the United States and the rest of the world. For
example, restricting the use of individual

calves after eight weeks of age in Europe
social interactions and allows the

development of natural herd behaviors (von Keyserlingk et
al., 2009), but also increases the potential

for disease transmission through direct contact, with a
concomitant risk of increased morbidity and

mortality. The convict between public perception, scientilc
evidence, and traditional production

methods is perhaps best exempliled by the current
discussion relating to tail docking in dairy cattle.

Proponents of tail docking suggest that it promotes



1IMhlIness within the herd, reduces tail-related

iiiiui"les (predominantly eye infections) in workers, and
epilizs the incidence of mastitis. There is

nHie scientilc evidence to support these claims either
iiom an animal or human welfare perspec

i- and as the practice is not supported by the major
w Wtil welfare or wellness organizations, nor

- general public as a who it appears that it may soon
It legislated against. It is impossible to

n ify production practices for which no scientilc data
< I*t to demonstrate either a lack of negative

Meets or an improvement in welfare-this underlines the
i*«iurtance of devoting further resources

in welfare issues in future research protocols.

i Temple Grandin, a pioneer in the leld of animal
irhovior and movement, often refers to the

< M -;pt of “bad becoming normal,” which may be delned as a
fcltuation that is detrimental, yet is

mcn so often that it becomes commonplace (Grandin and
hnson, 2006). Dr. Grandin applies this

i" inciple to the relatively high incidence of lameness
within the dairy industry-an issue that is

mited by consumers as a particular welfare issue. There is
mr debate as to whether an increased

i (idence of lameness is an inevitable consequence of
industrialization within the dairy industry:

l1atainly lameness reduces productivity (Green et al.,
"02) and is undesirable both from an eco

ic and welfare perspective. However, milk yield itself
r» not been shown to be a contributing

eictor (Haskell et al., 2006). In addition, there was no
i sociation between herd size and lame

it"s incidence in the study of Espejo and Endres (2007),



although the authors noted that studies

in England had found differing results. The frequency of
hoof-trimming, time spent away from

the pen (without access to stalls, food, or water), and
cow-comfort quotient were reported to have

signilcant effects upon lameness (Espejo and Endres, 2007).
Matching stall size and design to

cow size and weight was also cited as a major factor in
lameness incidence by both Haskell et

al. (2006) and Espejo and Endres (2007). This is often seen
in older facilities where average cow

size has increased over time, without a corresponding
increase in staii size or change in design. It

is somewhat comforting to know that these management
factors can be controlled or changed in

most farm situations; therefore, signilcant potential
exists to reduce lameness and improve overall

animal welfare, provided that the producer has suflcient
incentive to do so. The increasing number

of certilcation schemes that include animal welfare as a
major component and provide a market

advantage may achieve th

Mastitis is arguably one of the most signilcant issues
within the dairy industry, with potential

production losses of 135 kg milk in the Irst lactation or
270 kg milk in the second lactation per

unit increase in average log somatic cell count (Raubertas
and Shook, 1982). Mastitis’s nature as

an in*ammatory condition causing pain and loss of
production is by delnition a welfare issue. The

severity of this issue is highlighted by the fact that
producers report 16.5% of animals suffering

from the condition, and udder or mastitis problems rank



ml In the list of producer-reported rea

v for culling (USDA, 2007). There appears to be an
M Mtion between milk yield and mastitis

<mufence (Phipps, 1989), yet there is some discussion as
< .rfirtter this is a direct cause-effect rela

<l M.hlp, for which there seems to be little biological
eunidation, or utiether it results from greater

<i- spent in the milking parlor with associated potential
fin Infectious transfer, as a consequence

< Increased yield. For example, the biotechnological tool
..... Inant bovine somatotropin (rbST)

irases milk yield by approximately 4.5 kg/d if suflcient
~on! is supplied to support milk yield

inner et al., 2088). The FDA-approved label for rbST
"4 ludes a warning that cows injected

..ith the product are at an increased risk for mastitis,
..inti groups opposed to biotechnology have

iiken as evidence that rbST use causes mastitis. However, a
i hhi row study undertaken by Poulet

*) demonstrated no correlation between the relative
Iniidence of mastitis and the use of rbST.

n. demonstrated by the U.S. dairy industry over the past
e<-ntury, greater intensiBcation, including

W increase in herd size, is an inevitable consequence of
ihr need to produce more milk to feed the

increasing population using fewer animals and non-renewable
irsources. However, mastitis inci

<i.nce is not linked to herd size (USDA, 2007) and its
introl is dependent upon the implementa

~ion of best management practices including mi
iigiene, use of teat disinfectants, and

ing parlor

i lean bedding materials. It is worth noting that there are
»rw studies relating to mastitis incidence



in organic herds in which antibiotic use is not permitted
(Hamilton et al., 2006; Ruegg, 2009).

Anecdotal evidence suggests that many large organic herds
also maintain a conventional herd into

which animals may be moved if antibiotic treatment becomes
necessary, or these animals may sim

ply be sold. Given that milk yields in organic dairy herds
are generaliy 20 to 40% lower (Zwald et

al., 2004; Rotz et al., 2007) than those of conventional
herds, any demonstrable reduction in mastitis

may simply result from lower productivity. It appears that
there is little to be gained from adopting

management practices characteristic of organic or extensive
production in preventing and control

ling mastitis, but implementing best management practices
as exhibited by the most productive and

eficient farms currently within the industry paves the
pathway to improving animal welfare.

Increases in milk production over the past 30 years have
been associated with a reduction in

fertility (Lucy, 2002). It is debatable as to whether this
is an animal welfare issue per se. Reduced

fertility may be taken as an indicator of underlying health
issues, but it may also be argued that

achieving pregnancy after milk production peaks and the cow
is able to attain a positive energy

balance is more desirable for the animal and is more likely
to result in a successful pregnancy.

Drying-off high-yielding cows that continue to yield 30 or
35 kg of milk per day at 365 days into

lactation is undesirable and may lead to problems in the
subsequent lactation (Church et al., 2008).

Nonetheless, infertility is a major reason for culling with
a producer-reported 26.3% of animals



removed from the herd due to reproductive problems
llmnn, 2007). ftrecent report from the

i,, . nnlmal Welfare Council (2009) suggested that the
,»gc lifespan of 3.3 lactations for U.K.

N.iril coms is an indicator of suboptimal welfare given that
,-Hle can live to 12 years or older. If we

..1 i-.lke the previously discussed effects of genetic merit

. ,productivity and the market forces in

rhn r that favor replacing older cattle uiith heifers within
u.e <urrent dairy herd, improving fertility

«..iid be expected to have positive effects upon lifespan
«ml uelfare. It should be noted that dairy

i,..i fertility is not an objective measure-pregnancy rate
htrined as the proportions of coms that

fir, nme pregnant divided by the total number of cows
. iiglble to become pregnant within a speciEc

... frame) is signiScantly affected by the ability of
finders to detect heat. Indeed, Coleman (1993)

reported that 90* of low estrus detection rates could be
eltrlbuted to herders versus 10* to the

mm herself. This does not necessarily account for the
increase in non-behavioral estrus (“silent”

hr its) exhibited by high-producing animals under thermal or
mther stresses (Her et al., 1988), but

iirmonstrates the value of heat detection methods such as
tall chalking in improving fertility. The

current average U.S. pregnancy rate ranges from 16* to 20*.
Nonetheless, the author is personally

aware of more than one U.S. dairy herd averaging over 41 kg
cl milk per day with a pregnancy rate

nt 29%-an example of a production facility whose management
practices should be emulated both

... and in future.



The relatively high incidence of culling within the U.S.
dairy herd is often cited as evidence of

poor animal welfare compared to less intensive systems.
Holstein couis spend an average of 2.54

lactations within the herd (DairyMetrics*1database, Dairy
Records Management Systems, Raleigh,

NC; accessed November 13, 200s) before being sold or
diverted to the beef market (culling). Just as

any dairy production system has to function as a Iscally
eflcient business to be economically sus

tainable, it can be argued that the concept of “involuntary
culling,” that is, culling that is not under

the producer’s control, can be restricted to only two
occasions-animal death or theft. Other inci

dences of culling due to low yields, poor fertility, or
disease are an economic decision-if the cost

invested in rectifying the issue or the return gained by
keeping the animal in the herd outweighs the

cost of replacing the animal with a freshly calved heifer,
and providing such a heifer is available,

it is inherently logical to replace the cow. It should be
noted that the movement of cows from the

dairy herd to the beef supply should not be considered
“wastage’-approximately 7% of animals

slaughtered for beef production in 2009 originated from the
dairy herd, allowing suflcient beef to

be produced without having to increase the size of the
national beef herd. Although the majority of

dairy bulls are diverted into beef and veal production
systems, dairy heifers comprise only 1.4% of

animals within beef feedlots (USDA, 2000), reacting their
relative value as dairy versus beef ani

mals. On an idealistic basis, it Is tempting to suggest



u, 1 cattle mould perform to their genetic merit

...... leave the herd when they have completed their
,,-lural lifespan; however, this situatien

m not be best-placed to fulfil the needs and constraints
the modern dairy industry, especially

.ivrn that a com necessitates the production of a calf in
iMur to lactate, and approximately half of

the calves born are heifers. Discussion is occurring as to
ihr potential effects of increasing sexed

men use uiithin the dairy industry-it is possi
luture U.S. dairy industry mill only use

im.ile-sexed semen upon the highest genetic merit coms,
h the remainder being bred to a beef

hull, or inseminated with male-bearing sperm.
Nutrition

Nutrition is the foundation upon uhich dairy com
i inluctivity and welfare is built. Multifaceted

links exist between the three pillars of animal welfare,
urt without an adequate high-quality feed

provision to supply the nutrients required to support
maintenance, lactation, pregnancy over the

long-term, productivity, eficiency, and health and welfare
offer. As previously discussed, adop

tlon of the credo that high productivity goes hand-in-hand
with optimal animal welfare carries

the inherent assumption that nutritional strategies that
rncourage high production also ensure that

inlmal welfare is maintained. Provision of sufSclent time
ind physical space for feeding behavior

to occur is a key to maintaining productivity-Grant and
elbright (2001) suggest that feeding is

the predominant behavior in dairy cattle until requirements
~ire satisled, with rumination taking



precedence only when its feed has been abnormally
restricted. From a physiological aspect, distur

bances in rumen function or nutrient digestion lead to
reduced productivity; for example, the early

discovery that supplementing ruminants with highly
fermentable grain (e.g., corn) also led to a

considerable increase in mortality until correct feeding
levels were established. Once these mere in

place, the next issue to become known mas the Actuations
in ruminal pH and subsequent acidosis

conferred by feeding forage separately from concentrate
feeds. Over time, the adoption of total

mixed rations (THRs) within conventional dairy production
has increased from 35.6% in 1996 to

51.5% in 2007, uiith 70.1% of herds with a rolling herd
average of over 9072 kg/y (slightly below

the average annual milk yield for the United States in
2007) feeding a TMR. Feeding a diet that

is balanced to maintain energy and protein supply and that
reduces adverse changes in ruminal or

intestinal digestion has demonstrably improved
digestibility, productivity, and welfare. These are

only two brief examples of the interaction between
nutrition, health, and physical environment, but

there are many more. An in-depth discussion of the effects
of inadequate or inappropriate nutrition

upon welfare is beyond the scope of this review, yet the
subject should be considered in any welfare

discussion.
CONCLUSION

Animal welfare, productivity, and eflciency are keys to the
continued sustainability of the dairy



t«i..-iry. Rather than focusing on individual practices from
Ifhvt™Mt Icnal or alternative production

*, "nT., best progress can be made by highlighting the
(~.eKrment principles that maximize all

Wm pH .omponents of animal welfare, thus indicating that
»<_intWity and welfare are intrinsically

lintrij. within the current industry, this means examining
.j -tems employed by the top 20% of

mm j.iirrs, shifting the bell-shaped curve from the current
< pi me to a better average, and gaining

m.M.rmtum for future change in the process. Early adopters
»» innovation within any industry make

Hu fastest progress, with the difference between early and
Imr adopters being demonstrated by

iniulijct quality-in this case milk production and indicators
«> onimal welfare. lIdeally, proactive

of best management practices wil
ity and welfare-if adoption is so low

improve

regulation or legislation is required to bring the
lwi*st performers up to average performance, it

should be questioned as to whether those producers will
iumain competitive within an industry that

H increasingly reliant on social license to operate,
ultimately, one of the biggest threats the dairy

industry faces concerning animal welfare is the presence of
producers who fail to value the inter

notion between animal welfare and productivity and who are
Inevitably the subject of exposes by

witi-animal agriculture groups. The importance of animal
u«*Ifare and productivity in maintaining

fhe socioeconomic sustainability of the dairy industry
«irot and should not be underestimated.
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POULTRY
»i-nneth Anderson
I"HULTRY AND POULTRY PRODUCTION SYSTEMS

liver the last 100 years, the poultry industry has developed
into three highly efficient systems

nude up of the commercial egg, broiler, and turkey
“egments. Back in the early 1900s when small

i-If-sustaining firms were everywhere in the United States,
free-range chickens for eggs as well

n meat were a standard commodity on most every farm
(Dryden, 1918). By the 1930s, free range

ums the main form of egg production being utilized, but
formers needed a more economical way to

produce eggs year round for market and to get away from
diseases caused by having the chickens

on the aocor. Thus, a battery system of caging chickens
i“gan to be developed in the early 1950s

(Qull, 1951). Cages resulted in farmers being able to
Hi"crease the cost of production and increase

tie bird-to-space ratio, which made egg and meat production



more proitable. Battery systems

for eggs and litter systems for meat have been the standard
now for decades, but entering into the

twenty-Brst century there is a huge push from animal rights
activists as uiell as a segment of the

consumer market to get birds out of cages, back on the
500r, and provide outdoor access. It is ironic

houj the industry is making a huge circle right back to
where it all began. Today, hens on many of

the poultry farms produce 489 eggs in 110 weeks (Anderson,
2007), 6.4-1b broilers in 42 days with

1.58 Ib of feed per pound of gain (Havenstein, Ferket, and
Qureshi, 2003), and 50-1b turkey males

in 22 weeks with a feed conversion of 2.7 Ib of feed per
pound of gain (Krueger, 2008). These

performance numbers were undreamed of 60 years ago, and
even 20 years ago, layers were only

producing 380 eggs in Wl weeks (Anderson, 1991). These
advances in performance are the result

of genetic selection, better understanding of disease and
vaccines, nutrition, and environmental

management. Hithin each of these sectors, there are
subsectors made up of the breeders, hatcher

ies, broiler growers, egg production, transport, and
processing. Currently, broilers and turkeys are

predominantly reared on litter ?oor operations where the
birds are contained in a large building

with deep litter. Commercial layers are predominantly
housed in some type of cage environment,

with approximately 80% of the U.S. laying 2ock housed in
cages, 10% housed in environmentaliy

enriched production environments, and approximately 3% in a
cage-free range system. Because



w lhe extensive use of cages, the layer industry has been
4 jir-Unary target of organizations to end

enr use of battery cages in the United States. This
<l Hlcism and activism is coming primarily

h mu external coalitions of animal rights organizations,
. ivlronmentalists, vegetarians, individu

<l mithin the animal research community, and the consumer
innderson, 2009c). As a result, state

i iHot initiatives and state agreements targeting the layer
Industry have emerged, resulting in the

~ifected industries rapidly changing to meet the imposed

ifiiuirements. The organizations sponsor

lug these initiatives have become very astute at
manipulating the public perception and inauencing

rrgulations.

The poultry industry is being criticized from all sides for
Its management of facilities, hus

bandry practices, disease prevention, and environmental
management. There are a number of prac

tices within the poultry industry that can be misconstrued
i deleterious to the welfare of animals.

Muwever, these practices have been researched and are
constantly being examined by the industry

for their benefit to welfare and quality of the product
produced. In a number of instances, practices

have been abandoned in commercial operations because of
their potential negative impact on the

bird and lack of benefit to the commercial producer or
product quality. Part of this may be a result

of the efforts of poultry breeders to select for behavior
traits that benefit the birds in a more inten

ive setting (Craig and Muir, 1996). Issues in the poultry
Industry that have been noted as affecting



animal well-being are discussed in the following sections.
HATCHERY

The handling of newly hatched chicks, poults, or ducklings
has been associated with a number of

animal welfare concerns regarding hatcheries and the
movement of hatchlings through the hatchery

system (Agriculture Canada, 1989). Growing concerns are
focused on the way the neonatal chick or

poult is handled once it is removed from the incubator. The
keys to humane handling of these young

animals are related to gentle handling of chicks from the
hatching tray, separating them from hatch

residue and piped embryos, and ensuring that they are not
dropped from high places. Chicks expe

rience short drops of a few inches during processing and
have no changes in their livability in the

growing house. Hatchery processes begin with the chicks,
broken shells, and unhatched embryos in

the hatching trays being gently tipped onto the chick and
eggshell separator, which allows the chicks

to fall through the rollers onto a rod conveyor. This
separates the chicks from the large shell compo

nents and the small shell particles. The chicks then slide
into a chick-go-round. From this carousel,

the chicks can easily be handled for sorting, sexing, and
vaccinating (Bell and Heaver, 2002). The

chicks are then placed in chick boxes for transport to the
rearing facilities.

Cull or non-salable hatchlings that do not enter production
such as males (layers) and chicks

with defects or injuries are humanely euthanized
immediately after hatch. Three methods are used

for euthanasia in hatcheries. They include immediate



mrchanical destruction (maceration), vacuum

~iith impact plate, and modiled atmospheric gas
“phyxiation). The Humane Slaughter Association

/002) recommended the use of two methods: maceration and
mndiled atmosphere gas euthanasia

«'eJ and Hhittington, 1395). The key to each of these
methods is the immediate death of the chick

nilth no excessive pain or struggling. All of these methods
nf euthanasia are acceptable if they are

I"ne according to standard operating procedure and the
«"luipment is maintained and functioning

properly. The result of this process should be evaluated
rigorously because the animal welfare con

irrns are very high. The same can be said for methods for
the disposal of unhatched embryos. Live

pips and the embryos that have not hatched are now treated
In the same manner as cull chicks. As

«.o, they should be disposed of in a similar manner with
rnnstant checking of the results to ensure

<hat no live embryos survive. Two additional methods, rapid
iooling and freezing, are also accept

<hie means of euthanizing unhatched embryos. Most
L.ttcheries utilize some form of maceration

< their primary euthanasia method, which results in
:"mediate death (Beckman, 2310). In other

ilrcumstances or in an emergency, euthanasia may be
mcomplished using CO 2 for large groups and,

enr individual chicks, cervical dislocation can be used by
piuperly trained individuals.

"AK TRIMMING, DUBBING/DE-SNOODING, AND TOE TRIMMING

" ese are morphological alterations in a number of
Hlfferent ways, including elective surgery, ampu

i.itions, or mutilations. These descriptors vary depending



upon tho is describing them. If these

procedures are utilized, one must ensure that the equipment
used to carry out these procedures is

working properly, and that the personnel involved in
carrying out these procedures are adequately

trained. If these procedures are not needed, they should be
nated from chick processing prac

tices. Breeders are selecting for behavioral patterns that
diminish the need for these practices (Craig

and Muir, 1996).

Beak trimming was developed to curtail the development of
abnormal behaviors such as cannibal

ism or excessive feather pecking. In these cases, the hen’s
welfare was enhanced with beak trimming.

Beak trimming continues to be the method of choice
worldwide for the control of cannibalism and

general improvements in performance and livability. Hhen
performed at the proper age using the hot

blade (HB), infrared (IR), or scalable continuous wave
lasers (SL), there are few long-term negative

effects. There are advantages and disadvantages with each
method. Some of the advantages of ali

methods are reduced mortality (Craig and Lee, 1989, 1990),
lower feed consumption, improved feed

efBciency (Lee, 1980), and improved egg production (Kuo,
Craig, and Muir, 1991). Some disadvan

tages associated with beak trimming of older birds or
severe trimming are delayed sexual maturity

(Carey, 1990), potential neuroma formation, and chronic
stress in the trimmed pullets. Indications are

that beak trimming likely results in pain to the bird due
to the mechanoreceptor and thermoreceptor

cells present in the beak (Gentle and Breward, 1985;



uottschaldt et ai., 1982). However, the length

** time that the pain may endure appears to be related to
ity of the trim (Gentle, 1986a, 1986b),

u Imming age, and severity of the trim (Davis, Anderson,
mid Jones, 2004). Davis showed that corti

u'e terone levels in birds trimmed at 6 days returned to the
mime as non-trimmed 5ock mates within

i h, while hens trimmed at 11 weeks of age had elevated
iorticosterone levels at 5 weeks after the

trim. Regardless of the methods, the negative aspects of
iirsk trimming that may occur in the pullet

phase appear to be offset by the positive aspects in the
layer phase with enhanced performance and

Improved livability of the aock. These changes are in part
due to changes in behavioral patterns,

which result from beak trimming (Craig and Lee, 1989) that
Includes increased feeding activity,

Increased resting pattern, and a reduction in pecking by
rage mates. The chickens adapt quickly to

«he beak alteration and there does not seem to be a
lung-term negative effect on the birds.

Dubbing is a procedure to remove the comb from the head of
«he bird at hatch in an attempt to

limit later damage by injury, freezing, or cannibalism.
i ebbing roosters and hens is a practice that

has not persisted in the layer industry due to increased
(limate control of the production houses

"Hester, 2005). Dubbing is still used for special cases
«hat include research facilities where the

~umbs of roosters may become caught or injured due to
raging for selective artiicial insemination

practices; however, hens are no longer dubbed. The comb of
breeding males in cages can become



so large they become a potential entrapment component or
may restrict access to the feed trough.

Dubbing eliminates this impediment and, when done properly
at hatching, results in a reduction in

comb size of 50 to 75%. This is only used in strains with
large combs such as egg-type strains. The

second reason is to minimize the comb’s exposure to cold
temperatures. Full-size combs have a

greater potential of freezing in cold climates and dubbed
hens perform better than their non-dubbed

counterparts do in cold weather (Cole and Hutt, 1554).
However, as the poultry industry is forced

to revert to extensive production systems in cooler
climates, the use of dubbing may be revived to

help the birds cope with cold or freezing temperatures in
the winter. In this case, the producers are

balancing one husbandry practice with another. Whether the
practice is dubbing or housing chick

ens in a confined space, each has welfare considerations,
which will improve the overall welfare of

the bird in one instance, but may not improve welfare of
birds in another. If necessary, dubbing is

best completed at hatching due to the lack of
vascularization of the comb at that age (Cole and Hutt,

1554) although it can be done through 8 weeks of age with
special care to prevent bleeding. The

comb is removed at its base using surgical scissors.

De-snooding is the removal of the snood (dewbill) to
prevent head injuries from picking or Ight

ing in a growing *ock (INFIU, 2010). The snood is removed at
hatch by pinching the snood off

between the thumbnail and foreBnger or using a small
clipper. It can also be removed with scissors



ni 3 weeks of age. As with many practices in poultry, this
practice has alternative names and mean

Ings especially in the way they are presented to the
public. One case in point is the Hales Statutory

i-i".trurents 2807 No. 1029 (W.96) regulation entitled “The
Mutilations (Permitted Procedures)

(Hales) Regulations 2097.” with this type of title,
dr-snooding would not be a very welcomed pro

""dure even if the benefits to the bird were significant.
However, recent research has shown that the

snood may enhance heat loss in males (Buchholz, 1996) and
that, behaviorally, de-snooding does

not appear to result in evert aggression in the rearing
environment. In support of discontinuing de

«.nooding, growers have found that there is no advantage to
the male turkey and that the snood may

help the turkey dissipate body heat. Therefore, in
discussions with experts, it was concluded that

de-snooding be abandoned as unnecessary for the welfare of
birds in the turkey industry.

Toe clipping is only used in the turkey industry for
females grown for roasting and in the broiler

industry for male breeders to reduce the incidence of
Injuries to the other birds in the *ock from

m_cratches to the back, breast, and legs. This practice was
shown to diminish the nervousness of the

~ock and to reduce body injury to *ock mates from moving
and fighting as the birds reach maturity

(McEwen and Barbut, 1992). However, advances in genetic
selection, husbandry, and nutrition have

minimized the need to use this practice. Toe trimming is
typically done at the hatchery using a hot

blade, infrared, or microwave (Honaker and Ruszler, 2004).
Broiler breeder females are no longer



trimmed and the males typically only have the dewclaw
removed (Bell and Weaver, 2002). Ouart,

Russell
multi

and Hilson (1S8S) indicated that trimming of
le toes might contribute to decreased

mating eflciency and fertility. When toe trimming is done
in the hatcheries, the infrared method

is preferred to minimize pain and stress (Wang et al.,
2008) associated with older methods. This

practice does reduce the incidence of injuries to other
birds; however, the question of whether the

procedure results in long-term pain or discomfort to the
animal has not been resolved. One report

indicated that removal of one toe in breeder chicks did not
appear to cause chronic pain (Gentle and

Hunter, 1S88). Esthetically the procedure is not pleasant
to observe, but neither turkeys nor broilers

appear to suffer any long-term negative consequences.

Chick transport from the hatchery is another area of
concern for animal welfare groups. Items

that need to be monitored include the cleanliness of the
chick boxes and pads, handling of the chick

boxes, temperature of the transport truck, ventilation in
the transport truck, exposure to exces

sive stress and noise, and the duration of the delivery
trip. If these components are monitored and

maintained, then both good chick quality and bird welfare
are ensured. Mitchell and Kettlewell

(2004) indicated that a transport time of 12 h is
acceptable if conditions such as temperature, humid

ity, and ventilation within the transport vehicle are well
controlled and monitored to ensure chick

well-being.



HUSBANDRY PRACTICES

" lultry housing issues have focused on space and housing
" r laying hens in cages and it is prob

nbly the most controversial issue facing the poultry
Industry today. It is by far the most pressing

i sue in the commercial egg industry, but less pressing in
other sectors of the poultry industry in

which birds are reared on the #oor in litter facilities
(Bell and Weaver, 2002; Hester 2005). Housing

density, the amount of space provided to the hens, is a
combination of two factors-the amount

of *oor space allocated to each bird and group size. In a
cage-house setting, both of these fac

tors can have a negative impact on production and behavior
of the 3ock (Adams and Craig, 1985;

Anderson, 1996; Anderson, 2009b). As space per hen is
diminished and as group size increases,

productivity declines and mortality increases. These
Impacts are present even when the population

is held constant with decreasing space and when the
population is increased with a constant den

sity (Anderson, 1996). However, is it correct to interpret
this response as being due to diminished

well-being? Bogner et al. (1979) determined that Leghorns
need between 458 and 581 cm 2 in order

to accommodate behaviors of preening and comfort movements.
Lagadic and Faure (1987) taught

hens that if they performed a task, pecked a specilc
button, a portion of the cage would move to

increase the determined aoor space available. Hith this
type of testing, they determined that hens

selected §oor space of between 400 to 619 cm 2 . Currently,
the egg industry is providing 432 cm 2 (67



in. 2 ) for white egg strains and 490 cm 2 (76 in. 2 ) for
brown egg layers (United Egg Producers, 2019).

These amounts of 7?oor space for the hen, as well as the
physical structures within the environment,

promote the display of comfort movements from a more
natural behavioral repertoire. There is a

transition within the egg industry toward housing birds in
more extensive systems that include envi

ronmentally enriched housing systems (Tauson, 2000),
cage-free space or aviaries (Gibson et al.,

1989) and free-range facilities (Hughes and Dunn, 1986;
Appleby and Hughes, 1991). Spaces within

these facilities range from 929 cm 2 (1 ft 2 ) for
slat/litter houses and aviaries to 1393 cm 2 (1.5 ft 2 )

in

all litter and free-range operations (United Egg Producers,
2010; Anderson, 2009a). These systems

provide roosts, nest boxes, litter areas, and, in the case
of free-range operations, the opportunity for

hens to access the outdoors (Anderson, 2009a). In these
environments, adequate space for roost

ing (13 to 15 cm per bird), nesting (1 nest per 5 to 8
hens), feeding (3.8 to 5.1 cm per bird and the

hen should not have to move more than 7.9 m), and watering
(1 to 2.54 cm per hen depending on

device conlguration or 1 nipple per 10 hens) are important.
These extensive systems provide a more

enriched and stimulating environment that allows hens to
exhibit a complete behavioral repertoire.

However, there are negative aspects associated with
extensive systems such as sternum deformities,

bone fractures from falls, exposure to inclement weather,
increased risk of disease and parasitism,

and increased risk of predation.



Irfilers, broiler breeders, turkeys, and turkey breeders
« @ housed in 3cor facilities that contain

litter areas, feeders, caterers, and nest boxes; therefore,
these segments of the poultry industry have

not had the level of scrutiny focused on the layer segment
mi the poultry industry. However, as with

.ill commercial poultry operations, the primary concerns are
related to the housing and maintenance

ni such -ocks. These concerns are associated with bird
irnsity and adequate space allocations for

the resources of feed and water.

Broiler breeder density allocations recommended for litter
end slat/litter houses are 3 and 2 ft 2 per

bird, respectively, and for commercial broilers the desired
density is 0.8 to 1.0 ft 2 per bird depending

on the final body weight desired (Bell and Weaver, 2002).
Bird density, whether excessive or net,

ran and will affect growth, feed conversion, and behavior
of birds, which can negatively affect their

welfare. The undesirable behaviors in breeder *ocks are
cannibalism, excessive feather pecking,

and fear-related behaviors such as avoidance and escape
responses or 9ock hysteria. Many of these

behaviors are readily observable by producers and, if
noted, measures should be taken to rectify

them. Space at the feeder should be adequate for all birds
in a pen to eat at once, as this is especially

important in breeder socks. In skip-a-day feed restriction
programs, this may be especially impor

tant. If space is not adequate, there may be observable
increases in aggressive behaviors. Inadequate

feeder space I not necessarily result in i
subordinate animals, but will in-uence the

jury to the



subordinate bird’s ability to obtain adequate nutrition,
and mill result in non-uniform body weights

and poor productivity. In many instances, it may only be a
single bird dominating a feeder. The

birds in a 2ock utilize water space differently and
aggressive behaviors associated with water con

sumption are not an issue in facilities with adequate
space. As long as watering space does not limit

water consumption, watering space is not an area that needs
to be controlled. Hens will typically

stand around a cup or nipple drinker and take turns
drinking. Nesting space is important in breeder

operations and should provide 1 nest per 4 to 5 hens or 1 m
of community nest per 35 to 40 hens.

If this space is inadequate, there will be an increased
number of eggs laid on the soor. Inadequate

nesting space can also lead to increases in breakage and
eating of eggs. The height of the nests from

the aocor (>20 in.) is also thought to increase the
potential for the development of hysteria. In aoor

production systems, hens should be kept out of nests at
night and early morning, and then the rests

should be opened for egg laying in the morning. This keeps
the nests cleaner and allows free access

to the nests when eggs are being laid.

Feed and water restriction programs are used to control
body weight in fast-growing, high-feed

consuming breeder birds and water restriction keeps them
from over-drinking after the feed has

been consumed (Bell and Heaver, 2002). Such programs go
hand in hand, one to restrict feed

intake, and the other to limit growth rate. Hater
restriction is also used to prevent birds from con



tuming excessive amounts of water in an attempt to satisfy
their desire for more food. Water restric

tion also helps maintain better litter conditions. Thus,
monitoring of behavior with regard to feed

and water consumption can provide insight into the
well-being of hens.

commercial turkey breeder hens are maintained in facilities
separate from the breeding toms.

Due to the size of the males, natural mating is no longer
used, and lighting and feeding programs

are different for the two populations. The recommended
space is 0.3 m 2 per hen and 0.4 m 2 per

tom. If the space is not adequate, feather picking,
cannibalism, and other health problems can ensue

(Spratt, 1993).

Molting is used extensively in the layer industry to extend
the productive life of laying hens (Bell

and Weaver, 2002; Anderson and Havenstein, 2007). It is
also used in the broiler breeder, turkey

(Lilburn et al., 1993), and duck segments of the poultry
Industry to extend egg production (Rolon,

Buhr, and Cunningham, 1993; Hurwitz et al., 1995, 1998).
The molting procedures result in the

initiation of a natural process in which the hen enters
into a phase of reproductive quiescence that

allows her to replace her feather coat and replenish her
body systems before entering into another

reproductive cycle. The stimulus for entering into this
phase consists of environmental stimuli, such

as reducing lighting, temperature, and some level of
anorexia. In the avian species, molt inducement

has been accomplished by limiting the nutrient intake of
.ill or selected nutrients as a commercial



husbandry practice. The methods used to induce molt in
laying hens are stressful and have been

condemned as inhumane husbandry practices. There are times
when wild birds do not eat in spite of

having food readily available, for example, during molting,
breeding, and egg incubation.

Stevens (1996) indicates the importance birds place upon
seasonal breeding and other activities.

He indicated that fasting is especially pronounced in geese
that may be anorexic for 2.5 months and

king penguins that fast for 4 to 6 months. It must be
remembered that stress is not something that can

be avoided throughout the course of life and there is
stress that is actually beneicial to the animal.

By delnition, the absence of stress is death (Selye, 1973).
Fasting can also be the result of an altera

tion in the endocrinology of the hen (Swanson and Bell,
1974a). In wild birds, hormonal changes

are typically associated with molting and broodiness, and
seasonal changes result in limited food

supply, so the husbandry practice of molting in the
commercial egg and breeder industries is based

on those principles. The hen is capable of coping with and
compensating for changing conditions in

its environment to maintain physiological homeostasis
(Clarenburg, 1986; Freeman, 1987). The hen

responds by using physical, chemical, anatomical, and
physiological mechanisms to maintain this

homeostasis. The hen has functions that are constitutive or
always functioning, and others that are

adaptive, that is, they are used as the need arises to
maintain the homeostatic state.

The following are some of the physiological mechanisms,



both constitutive and adaptive, that are

used to respond to limited or total restriction of food
that occurs postprandial, between meals, and

during a fast, as determining utien one mechanism starts and
another begins is arbitrary (Clarenburg,

1986). The metabolism of chickens readily evokes these
physiological processes throughout the

course of a regular day. Upon prolonged absence of food,
other essential nutrients are depleted (for

example, vitamins, minerals, essential amino and fatty
acids, lipotropic factors, and carbohydrates),

which can be life threatening. Starvation triggers a
collapse of homeostasis as basal metabolic rate

declines and the hen minimizes all energy expenditures in
order to survive. This response does

not occur in anorexia associated with animal husbandry
practices. Rice (1905) and Rice, Nixon,

and Rogers (1908) were the irst to report on fasting in
laying chickens to induce molting of hens

In commercial layer aocks. However, during eras of
depressed Inancial returns on egg production,

research on molting experienced renewed interest as a means
of extending the productive life of

the hen (King and Trollope, 1934; Frasier, 1948; Swanson
and Bell, 1974a). ModiBed photoperiods

combined with withdrawal of feed and water were used in the
1940s and research interest in induced

molting has continued. Several types of induced anorexia
and durations of anorexia have been

widely examined in chickens based on total feed restriction
(Frasier, 1948; Marble, 1963; Bierer and

Fleazer, 1966; Noles, 1966; Bell, 1970, 1984; Swanson and
Bell, 1970, 1974a, 1974b, 1974c, 1974d;



Summers and Leeson, 1977; Brake, Thaxton, and Benton, 1979;
Brake and Thaxton, 1979a, 1979b;

Washburn, Peavey, and Renwick, 1980; Lee, 1982, 1984;
Rowland and Brake, 1982; van Kempen,

1983; Brake and Carey, 1983; Garlich et al., 1984;
Zimmerman, Andrews, and McGinnis, 1987;

Kuney and Bell, 1987; Carey and Brake, 1989; Savage, 1992;
Koelkebeck, Parsons, and Leeper,

1993; Brake, 1994; Bell et al., 1995; Hurwitz et al., 1995;
Anderson, 1998, 2880; Davis, Anderson,

and Carrol, 2000). Other areas of research have included
limited feeding, altering the mineral con

tent of the diet, such as excessive dietary magnesium
(Shippee et al., 1979), excessive dietary iodide

(Arrington et al., 1967), excessive dietary zinc (Shippee
et al., 1979; Bell, Swanson, and Kuney, 1980;

Berry and Brake, 1985; Goodman, Norton, and Diambra, 1986;
Berry, Gildersleeve, and Brake,

1987; Breeding, 1991), dietary calcium restriction
(Douglas, Harms, and Wilson, 1972), and dietary

sodium restriction (Whitehead and Shannon, 1974; Hughes and
Hhitehead, 1974; whitehead and

Sharp, 1976; Nesbeth, Douglas, and Harms, 1976a, 1976b;
Hakeling, 1978; Said et al., 1984; Berry

and Brake, 1985). However, all of these methods resulted in
a forced anorexic state and a signilcant

loss in body weight. Water deprivation was also employed,
but Palafox (1976) and Swanson, Bell,

and Kuney (1978) reported no beneiicial effects and, in
fact, found undesired post-molt effects on

performance of laying hens. Thus, water deprivation during
the molt was abandoned. New molting

methods have been reviewed and developed as non-anorexic
methods have been adopted by the



layer hen industry (Anderson and Havenstein, 2007; Biggs et
al., 2003, 2004; Anderson, 2802). All

concurred that the birds produce an equivalent total number
of eggs and a greater egg income. They

further suggested that economically feasible alternatives
to the more traditional molting methods

resulted in better performance of hens compared to that for
hens not induced to molt.

EUTHANASIA

Euthanasia is the act of inducing humane death in an
animal. Ultimately, this means that the ani

mal should be exposed to minimal stress and anxiety brought
on by the pain that the animal might

perceive before unconsciousness and death. The poultry
industries are faced with two needs in this

area. There is a need for euthanasia of individual birds
that become sick or injured during the course

of the production period and a need for mass euthanasia of
whole houses of birds in instances such

as infectious disease outbreaks (Benson et al., 2889). The
use of gas (CO 2 ) and cervical dislocation

are two methods that work well for immediate euthanasia of
sick or injured birds.

The Canadian Council on Animal Care (2818) delnes the use
of CO 2 as conditionally acceptable

with emphasis on proper methods if used. Carbon dioxide
would normally be used as emergency

backup on small populations of poultry. A proper chamber
must be used, and proper precautions

must be taken to protect workers involved. Compressed CO 2
gas in cylinders should be used to

allow in-ow into the chamber to be regulated precisely.
Hith an animal in the chamber, an optimal



*ow rate should displace at least 20% of the chamber volume
per minute. It is important to verify

that an animal is dead before removing it from the chamber.
Chambers for exposing poultry to CO 2

must have a vieui port to allow veriBcation that the birds
are down for at least 2 min before being

removed from the chamber, ft clear plastic bag is suitable
for administering CO 2 to very young poul

try, generally less than 10 days of age, or for live piped
embryos, which are still in the shell, ft sealed

box with the ability to maintain a 60 to 70% concentration
of CO 2 gas as it is gradually increased

at a rate of 20 to 30% per minute, exhaust, and view ports
is acceptable for older birds as long as

the CO 2 atmosphere within the chamber is suflcient to
euthanize the bird (ftWA, 2007). Loss of

consciousness is caused within 10 to 15 sec and death is
typically induced within 5 min of exposure.

Death should be veriled by extending the exposure time of
the bird to the CO 2 atmosphere for an

additional 10 min.

Cervical dislocation by hand is a second method that can be
used for smaller birds, but the

Burdizzo Emasculator Apparatus is used for larger birds.
The procedures for cervical dislocation

by hand begin by restraining the bird by both legs at the
hock joint. Then the head is grasped by

placing the index Inger or thumb at the occipital crest
just above the neck at the junction of the

atlas and caudal vertebra and the other inger being placed
under the lower mandible (Chamberlin,

1943). Then with one quick motion, the neck is stretched
and the head rotated backward, simultane



ously by pinching it between the thumb and foreBnger. The
vertebrae between the atlas and caudal

vertebra are dislocated simultaneously, which severs the
spinal cord and tears the jugular vein and

carotid artery. The procedures for cervical dislocation
using the Burdizzo Emasculator Apparatus

begin with restraining the bird’s legs and/or wings
(depending on body size) using an appropriate

device or having one person hold the bird by both legs at
the shanks, resting the bird with its breast

on a table or on the 2cor. The neck of the bird is placed
between the jaws of the Burdizzo Apparatus

at the junction of the atlas and caudal vertebra and the
jaws are closed quickly by pulling the handles

together until the handles of the Burdizzo Apparatus lock
together. The bird is released after all

re“exes cease.

Govrin-Lippmann and Devor (1978) and Jensen et al. (1985)
indicated that injury resulting from

discharges of peripheral nerves subside within seconds and
that all afferent activity ceases. This

response causes activity of the muscles in poultry
immediately after the severing of the spinal cord.

Hughes and Gentle (1995) and Gentle (1991) provided
physiological evidence that there is no periph

eral neural input immediately after severing of the nerves
of the spinal cord, indicating a pain-free

period immediately after the severing of the spinal cord.
This indicates, in the case of cervical dislo

cation and decapitation, that when the burst of nerve
discharge occurs, there is no cerebral receptor

site functioning to perceive the nerve impulses sent to the
brain. Therefore, the brain of the animal



does not sense the burst of neural activity through
cervical dislocation or decapitation. The EEG

recordings made from severed heads are merely recording the
random Bring of neurons that are not

indicative of pain (Scadding, 1981). Chapman et al. (1985)
indicated that animals have responses

to neural stimulation that differ from humans. This makes
it diflcult to draw strong, clinically

relevant conclusions from experimental observations on
animals. Cervical dislocation is one of the

primary and easiest methods of euthanasia. Mass euthanasia
because of diseases or natural disasters

is relatively new to the industry, but the need became
apparent because of diseases such as avian

iriauenza in Southeast Asia and natural disasters like
Hurricane Floyd in North Carolina. Methods

using water-based foams, used in Ire suppression, have been
developed for emergencies where

large numbers of birds must be euthanized at once. These
methods were conditionally approved

by USDA-APHIS in 2006 for meat-type chickens. This process
has been veriled as effective in a

number of other species (Benson et al., 2009)

Stunning prior to euthanasia for processing is now done by
two methods: electrical and modi

Bed atmosphere (Raj, 1998). The issue associated with
electrical stunning is that birds may not be

stunned properly and may recover their somatosensory evoked
potentials in the brain, which is a

signilcant welfare concern. New electrical stunning methods
appear to have minimized this prob

lem (Prinz et al., 2010). ModiBed atmosphere stunning has
been developed and used successfully in



«ii"" European community (Poole and Fletcher, 1998). Both
iirthods are acceptable and, depending

the gasses used and timing of the euthanasia sequence in
the processing plant, have a similar

disadvantage of somatosensory recovery if euthanasia is not
done promptly.

TRANSPORT AND CATCHING

The transport of older birds requires catching them for
transport, which is followed by movement

of the birds on trucks from the rearing facilities to the
production unit and later to the processing

plant (Lacy and Czarick, 1998; Scott, Connell, and Lambe,
1998; Kannan et al., 1997). Catching

iind transport are novel experiences for birds and they are
equally stressful regardless of rearing

environment. The key in all of these processes is gentle
handling of the birds to minimize injuries.

This means that individuals must be properly trained in
handling procedures, operation of loading

equipment, and methods for transport of birds (Nijdam et
al., 2004). In addition, the transport truck

must be capable of providing protection for the birds from
extremes in temperature during transport

by using side panels or curtains and to ensure adequate air
movement in the center of the loads dur

Ing warm and cold weather.
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BEEF CATTLE

Terry Engle

Animal agriculture is one of the fundamental cornerstones
that have helped shape the development

of the United States. Over the last 100 years, animal
agriculture has changed in dramatic ways.

Consolidation of livestock production facilities has
increased production eflciency while maintain

ing low costs of meat, milk, and eggs to the consumer.
However, consolidation has yielded fewer
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people working directly in animal agriculture and has
shifted the focus of animal care from animal

husbandry to animal productivity. This disconnect has
caused societal concerns for animal well

being and lack of citizen understanding of, and support
for, animal agriculture. This section will

discuss ways in which animal comfort can be practically
vectored into beef cattle production.

Beef cattle production has drastically changed over the
past 50 years. The implementation of new

technologies and production techniques has enhanced the
eflciency of production of meat prod

ucts. The increase in production eflciency has enabled
producers to produce more products with

fewer animals, while maintaining a high-quality product at
a low cost for the consumer. Enhanced

beef cattle production eflciency is primarily a result of
improvements in feed technologies, genetic

selection, animal health, and management.

Hith the increased focus on enhancing production eflciency,
the individual animal itself cannot

be forgotten. The basic beef cattle husbandry principles
still apply to modern beef cattle production

today: Provide the basic needs for cattle (feed,
protection, medical assistance, etc.) and the animal will

provide product for human consumption. Thus, it is in the
producers” best interest to maintain an envi

ronment wherein beef cattle can thrive-where disease is
kept to a minimum, moribund animals are

expeditiously treated or humanely euthanized, and feed,
water, and shelter are in adequate supply.

Several food animal production systems have evolved into
systems where environmental condi



tions, feeding regimes, and animal activities are tightly
controlled in order to increase production

eflciency. Beef cattle production has taken a different
approach to increase production eflciency.

Typically, a cow-calf operator conlnes cattle in open
pastures and alloius the animals to harvest

native forage. When indigenous feedstuffs become incapable
of supporting proper cattle nutrition,

the rancher supplies stockpiled feedstuffs to compensate
for the nutrient void until the indigenous

forages are replenished. Stockpiled feedstuffs can be items
such as hay, by-products from other

industries such as cull vegetables, fermentation
by-products, bakery maste, etc. The ability of these

animals to harvest their own feed as well as their ability
to utilize by-products from other industries

has been instrumental in enhancing cow-calf production
eflciency.

In a commercial cow-calf operation, a certain percentage of
the female calves born each year are

retained in the cow herd as replacement females. At
meaning, females not retained as replacement

animals, coms being removed from the production herd, and
the majority of maie calves (typically

castrated at or shortly after birth), enter the
cattle-feeding sector of beef production. In general,

these animals can be marketed through an auction system,
transported directly to a feedlot setting,

or allomed to graze crop residues throughout the uuinter to
increase body ujeight and, therefore, enter

the feedlot at a heavier meight at some time in the future.
Nevertheless, calves entering the feedlot

sector are transported from pasture-based production
settings to feedlot settings mhere cattle are



housed in group pens, cared for daiiy, sometimes comingled
with cattle from other geographic

locations, and a total mixed ration containing all the
appropriate nutrients is delivered daily, thus

eliminating the need for the animal to harvest feed on its
oum via grazing. Cattle typically spend

approximately 140 to 200 days (depending on the weight at
which they enter the feedlot) in a feedlot

setting until slaughtered at approximately 14 to 16 months
of age (heifers and steers).

Due to the length of time that it takes to produce beef for
human consumption (from breeding to

slaughter), proper nutrition and abatement of animal
stressors are fundamental animal husbandry

components essential for optimizing animal health and
productivity. Environmental and manage

ment stressors can increase disease outbreaks and decrease
eflciency of food producing animals,

thus increasing the cost of production and ultimately
affecting animal welfare. Adverse weather

conditions, including both the effects of hot and cold
climatic conditions, are particularly diflcult

for grazing animals as well as conlnement-fed animals
housed in outdoor facilities. Prolonged hot

or cold environmental conditions can decrease nutrient
quality of feedstuffs as well as alter the

nutrient utilization of feed by the animal. Decreased
nutrient quality and the need to metabolically

repartition nutrients to cope with extreme climatic
conditions diminish the ability of the animal

to immunoiogically protect itself from environmental
pathogens, ultimately compromising animal

health and overall productivity. Therefore, the subsequent



sections in this chapter are devoted to

discussing practical ways to enhance animal comfort in beef
cattle production systems by minimiz

ing animal stress.

Stress and its relationship to the occurrence of disease
have long been recognized. Stress is the

nonspeciBc response of the body to any demand made upon it
(Selye, 1973). Stressors relative to

animal production include infection, environmental factors,
parturition, lactation, weaning, trans

port, and handling. Stress has been reported to decrease
animal production (growth, reproduction,

efBciency, etc.) and overall animal welfare.
SOCIAL BEHAVIOR

Beef cattle are social, gregarious animals that can thrive
in various environmental conditions.

Since cattle are social animals that develop hierarchies
within the herd, introducing new animals

to an established herd or pen of cattle can be stressful to
both resident animals and new arrivals.

Numerous dominance-subordination experiments from the late
1950s and 1970s (Wieckert, 1970)

indicate that a hierarchy is established within a few days
of animals being comingled and that

dominant animals do stake out a “territory.” New animals
introduced into an established group

will spend time and energy learning the established
hierarchy. This can be accomplished within a

few days, but noticeable agitation across the group will be
observed until the new animal learns the

hierarchy and is accepted into the group. Therefore,
introducing new animals to established groups



of animals as infrequently as possible can help minimize
stress.

ENVIRONMENTAL STRESSORS

As indicated earlier, beef cattle production takes place
outdoors in pastures or large feediot pens.

Therefore, beef cattle are exposed to various environmental
conditions throughout the course of a

year. Depending on the geographical location, cattle can be
exposed to ambient temperatures below

freezing or in excess of 38*C for prolonged periods of
time. When climatic conditions exceed upper

and lower critical temperatures for cattle, the animal
needs to compensate metabolically for such

a deviation. Any time an animal has to expend energy to
heat or cool itself, the overall production

eflciency of that animal is decreased.
COLD STRESS

Cattle are typically cold-hardy animals (Young, 1981).
However, the ability of cattle to tolerate cold

temperatures requires that they remain well insulated from
the environment. Maintaining effective

Insulation requires protection from the wind, maintenance
of a dry hair coat, and protection from

cold and frozen or wet and muddy conditions (Wagner, Grubb,
and Engle, 2008). Providing shelter

during times of inclement weather will improve animal
eflciency (Young, 1981) and well-being.

However, building extensive structures for beef cattle in
cow-calf operations is not economically

feasible. Allowing range cows and calves access to natural
structures such as trees, rocks, etc.,

and uti
and bu

zing existing structures such as stockpiled hay
ngs as windbreaks can be very




effective at min ng the impact of cold weather.
Furthermore, providing bedding, such as straw,

can help keep cattle dry during times of wet, muddy
conditions.

Feedlot operators may be reluctant to provide bedding and
windbreaks for cattle during the win

ter months because, although windbreaks can effectively
alleviate the negative impact of wind on

winter performance, air*ow in the summer months can be
compromised and performance reduced

(Mader et al., 1998). Therefore, unless portable,
windbreaks will not likely become common in

areas that experience cold climates in the winter months
and hot climates in the summer months.

Providing bedding to cattle can effectively combat cold
stress in northern climates (Birkelo and

Lounsbery, 1992). However, feedlot operations may be
reluctant to use bedding due to the cost of

removing bedding plus manure from the pens. Furthermore,
bedding may retain moisture in pens

and delay drying of the pen surface. Providing bedding as a
routine management strategy will

likely not become common during times of typical inclement
weather. However, the economics of

providing bedding in the aftermath of a catastrophic winter
storm should be evaluated. Wagner et

al. (2008) reported net energy requirements for maintenance
of feedlot cattle exposed to a storm

in southeast Colorado in December 2006 and January 2007.
Average high and low temperatures

from December 26, 2096, through February 22, 2007, were
-2.167c and -14.69*C, respectively.

Furthermore, snowfalls of 25.4 and 5.08 cm were recorded on



December 28 and 21, 2806. fin

additional 25.4, 30.48, and 30.48 cm of snow fell on
December 29, 38, and 31, 2806, respectively.

Additional sncuj events occurred on January 13 and 14,
January 21, and February 14 and 15, 2007.

The snow pack peaked at 91.44 cm on December 31, 2086, and
averaged 32.33 cm + 0.26 from

December 26, 2886, through February 22, 2087. Net energy
required for maintenance (\Ntm) uias

approximately 21.92 Mcal/hd/d or 8.21 Meal per kg EBH 8.75
. These data indicate that NEm required

during and in the aftermath of a major winter weather event
may be 2.7-fold higher than NEm

required (8.077 * EBH 0.75 ) under thermal neutral
conditions. Calculations of lower critical tem

perature and external insulation indicate that the
insulation value of the hair coat of these cattle may

have been inhibited by the moisture, mud, and snow
following the storm. Table 8.1 describes the

effect of corn and feeder cattle prices on economic losses
($ per head) associated with a catastrophic

winter storm. These data indicate that applying bedding to
feedlot pens after an extensive cold/

snowfall event needs to be considered.
HEAT STRESS

Cattle raised in most portions of the United States can be
exposed to heat stress during certain

times throughout the year. Typically cattle in cow-calf
operations have access to shade provided by

natural (trees., berms, etc.) or constructed (buildings,

stockpiled feed, etc.) structures and during the

summer months are exposed to moderate wind speeds that help
with cooling. Furthermore, genetic



selection has helped to reduce the impact of heat stress on
beef cattle. In general, Bos indlcus cattle

are more heat tolerant and parasite resistant than are Bos
taurus cattle. Typically, cattle raised in hot

and dry desert climates or hot and humid semi-tropical
climates have a certain percentage of Bos

indicus genetics to assist with mi ng heat stress.

Feedlot cattle are typically Inished in the high plains of
the western United States due to the dry

climate (low precipitation-rain and snouu and 1ouj humidity).
However, periodically cattle Inished

in the high plains are exposed to ambient temperatures at
or above the thermal neutral zone for

cattle for prolonged periods of time. Feedlot cattle
performance can be adversely affected during

prolonged periods of elevated ambient temperatures,
especially if the elevated ambient temperature

is coupled with low wind speeds and high humidity (Hahn and
Mader, 1997; Mader et al., 1999).

Enhancing an animal’s ability to dissipate heat or reduce
solar radiation load can help to dimin

ish the impact of heat stress on overall animal performance
and well-being. Several management

strategies have been implemented by feedlot producers to
reduce the effect of heat stress on feedlot

cattle. Providing shade to decrease solar load, but not
air-ow (i.e., overhead structures), sprinkling

pen surfaces and cattle with water, and restricted or
managed feeding programs (Mader et al., 2882;

Davis et al., 2083) are common techniques used to help
mitigate heat stress in feedlot cattle. For an

in-depth review of the aforementioned strategies to
mitigate heat stress in cattle, see Mader (2883).



I"IN DESIGN

r 1co very effective methods commonly utilized by feedlot
miri itors to help keep cattle dry during

of wet, muddy conditions are mounding wi
inm ;iope, and concrete pads adjacent

n pens,

«0 the feed bunk. Constructing mounds of dirt and dried
Manure in pens coupled with the sppropri

.ur slope of a feedlot pen surface where water can be
diverted out of the pen, minimizing standing

uniter and maximizing pen surface drying, allows cattle to
nvoid muddy pen surfaces. Furthermore,

n is common practice to have a concrete apron adjacent to
»he feed bunk, which allows cattle a solid

inundation to stand on while consuming feed.
MANAGEMENT STRESSORS

Castration, dehorning, branding, handling, and
transportation are common management practices

used in the beef cattle industry. Pain and distress
associated with these management techniques are

diflcuit to quantify and have been the center of much
debate regarding animal welfare. Castration

induces physiological stress and alters several
physiological and behavioral responses indicative

of pain (Melony, Kent, and Robertson, 1995; Fisher et al.
1996, 1997a,b). However, attempting to

alleviate the stress of castration with local anesthesia or
analgesics pre- and post-castration has been

challenging and results have been variable. Ting et al.
(2083a,b) reported that systemic analgesia TABLE 8.1 The
Effect of Corn and Feeder Cattle Prices on Economic Losses
($ Per Head) Associated with a Catastrophic winter Storm
Item Cattle Price a Corn b Price ($ per 25.41 kg) $ per
45.45 kg 2.50 3.50 4.50 5.50 6.50 Feed costs c¢c - 91.08
111.79 132.51 153.22 173.94 Yardage d - 20.38 28.38 20.30



20.30 20.30 Interest e 80.e0 9.05 9.05 9.05 9.05 9.05
100.00 11.31 11.31 11.31 11.31 11.31 120.00 13.58 13.58
13.58 13.58 13.58 140.00 15.84 15.84 15.84 15.84 15.84
Death loss f 80.00 65.27 67.69 70.12 72.54 74.97 100.00
77.99 80.41 82.84 85.26 87.69 120.00 90.71 93.13 95.56
97.98 100.40 140.00 103.42 105.85 108.27 110.70 113.12
Total costs g 80.00 185.69 208.83 231.98 255.12 278.26
100.00 200.68 223.82 246.96 270.10 293.24 120.00 215.66
238.80 261.94 285.08 308.22 140.00 230.64 253.78 276.92
300.06 323.20 Source: Adapted from Hagner et al., 2008.
Professional Animal Scientist. 24: 494-499. a 403.8 kg pay
weight, b 15% moisture, c 9.67 kg per day dry matter
intake for the 58-day study period and diet dry matter
concentration was 70%. d $0.35 per head daily for the
58-day study period, e 8% on initial calf value, f 7% of
the steer value at the start of the study period calculated
from initial calf value and production costs up to the
start of the study, g Feed plus yardage, interest, and
death loss costs.

with ketoprofen, a nonsteroidal anti-in*ammatory drug, was
an effective method for alleviating

acute in~mmatory stress associated with castration.
Earlier research by Earley and Crowe (2002)

indicated that ketoprofen was superior to local anesthesia
with lidocaine in suppressing increases in

plasma cortisol (an acute stress indicator) and decreasing
abnormal standing post-castration. Other

researchers have reported similar results (Gonzalez et al.,
2010; stafford et al., 2002). Furthermore,

plasma cortisol response to castration increases as the age
of the animal at castration increases

(King et al., 1991). This is most likely due to an increase
in soft tissue damage (greater tissue inner

vation and blood aow) at the time of castration in older
compared to younger animals (Ting et al.,

2003a,b; Heissman, 1990; Fisher et al., 1996). It is
evident that castration is painful to cattle based

on physiological and behavioral observations reported in
the literature. Utilization of analgesics



\hould be implemented to minimize the pain experienced by
castration. Furthermore, if castration

is going to be used as a management tool, it should be
performed at the earliest age possible. Future

research should focus on determining the method and
duration of analgesics in order to minimize

pain in castrated animals. Possible means of chemical or
immunological castration should also be

investigated.

Removing horns from cattle (dehorning) is a management
practice to help prevent bruising of

cattle when they are transported together in close
quarters, as well as to reduce the risk of injury

to other animals and employees. In general, horns can be
removed by disbudding (destroying the

horn-producing cells) at 6 to 8 weeks of age, or by
removing established horns. Hot iron and chemi

cal forms of disbudding are common methods of preventing
horns from growing. Once horns are

mature, horn removal is more challenging. Horn buds and the
base of mature horns are highly

vascularized and innervated and mature horns are linked to
the frontal sinuses. Due to the innerva

tion, vascularization, and relationship to the sinus,
dehorning can be painful and increase the risk of

infection and excessive bleeding. Results of numerous
experiments indicate that dehorning causes

an increase in plasma cortisol (Hohlt et al., 1994;
McMeekan et al., 1997; McMeekan et al., 1998;

Mellor et al., 2002; Sylvester, et al., 1998; AVMA, 2011).
Local anesthesia, analgesics, cauteriza

tion, and a combination thereof, have been reported to
assist with pain management in cattle that



have been disbudded or dehorned. Due to the labor costs and
reduced production efBciency, genetic

selection for cattle with no horns (polled) is becoming
popular.

Hot iron and freeze branding are common management
practices for permanently identifying

cattle. However, as discussed with castration and
dehorning, both forms of branding can be painful

as indicated by increased heart rates and plasma
epinephrine and cortisol concentrations, which are

indicative of pain (Lay et al., 1992 a,b). Therefore,
similar pain abatement strategies as describe pre

viously should be utilized when branding cattle.
Alternatively, other less painful permanent identi

Beat ion systems could be utilized such as genetic or
digital technologies.

Animal handling and transportation can also induce stress
in beef cattle. For an extensive review

of this topic, see Grandin (1997). If possible, habituating
animals to handling equipment, people,

and routine handling events can help decrease animal fear,
which in turn helps to decrease ani

mal stress. Regardless of acclimatization status to
handling, it is imperative that all equipment be

functioning appropriately when animals are being handled.
Slipping or falling in a squeeze chute

or on a cattle trailer can be extremely stressful to cattle
(Grandin, 1993, 1997, 2001). Removing or

minimizing objects that cattle may Ind frightening
(swinging ropes, shadows, etc.) will also help

decrease animal stress during handling. Furthermore, people
handling animals need to be appro

priately trained in cattle handling techniques, and remain
calm and quiet. This will decrease the



likelihood of animals having a negative experience during
the handling or transportation event.

Cattle that have a negative experience during handling and
transportation (i.e., falling, slipping,

rough handling, etc.) will remember the event and become
more stressed during subsequent han

dling events. If cattle are extensively managed and not
handled as frequently as intensively managed

cattle are, it is important that the above-mentioned
strategies for minimizing stress be implemented

in conjunction with understanding the fear response
described by Grandin (1987).

THE CHALLENGE

It is apparent that beef producers understand the
importance of minimizing stress on beef cattle.

By doing so, production efBciency is enhanced. However,
over the last 10 years societai/consumer

concerns for animal well-being and lack of understanding of
animal agriculture have increased

exponentially (Rollin, 1990, 2004). Society as a whole has
begun to question how food animals are

raised. In doing so, animal welfare has been moved to the
forefront of topics that the beef industry

must address. It is no longer satisfactory to consumers to
justify beef production practices based

on animal performance-the welfare of each individual animal
needs to be vectored into produc

tion practices. Humane treatment of animals has always been
an ingrained social ethic among beef

producers. However, more attention needs to be given to
pain management and abatement of envi

ronmental stressors as they relate to beef cattle
production. By implementing these strategies into



production practices and communicating them to the
consumer, animal ujelfare will be improved

and consumer conidence will be enhanced.
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