
Summary

There has been an exponential increase in the 
publication of guidelines and scientific papers on 
animal welfare. Students, farm managers, veterinari
ans, and others who work in the field might ask 
themselves, “Animal welfare is so complex, where do 
I start?” The first step is to improve management, 
breeding, housing, and handling to reduce condi
tions that cause suffering. Some examples are lame
ness (difficulty in walking), bruises from rough 
handling, leg injuries, poor body condition, high 
ammonia levels in the air, dirty animals, and tail 
biting. In poultry, it is important to prevent breast 
blisters, foot pad lesions and hock burn. There are 
three components of an effective welfare program: 
a guidance document; assessment tools; and stand
ard operating procedures. There are six inter
nationally recognized conceptual frameworks for 
assessing welfare. They are: Understanding Animal 
Welfare: The Science in its Cultural Context (Fraser, 
2008); The Five Freedoms (FAWC, 1992); Welfare 
Quality Network (2009); Mellor (2017); Dawkins 
(2012); and the World Organisation for Animal 
Health (Organisation Mondiale de la Santé Animale, 
OIE) Guiding Principles on Animal Welfare (OIE, 
2019a). Recommendations on how to interpret the 
OIE principles are included in this chapter. Studies 
have shown that in addition to preventing suffer
ing, a higher level of animal welfare can be attained 
if environments are provided that enable animals to 

experience positive emotions. Converting multiple 
welfare measures to a single score is risky because it 
may mask a serious welfare problem such as lame
ness. For people implementing an animal welfare 
program, all the different conceptual frameworks 
may become confusing. They can be summarized 
into three components: (i) health and biological 
function; (ii) affective state (feelings), both positive 
and negative (fear or pain); and (iii) natural living 
(telos) and highly motivated behaviors. Animal 
welfare has become increasingly important. During 
the COVID19 pandemic, caring for animals was 
deemed an essential activity in the USA. Stores selling 
animal products and veterinary offices were allowed 
to remain open. This clearly shows that the status 
of animals has improved.
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Introduction

The status of animals has improved. During the 
COVID19 pandemic in the USA and many other 
countries, care of pets and livestock was deemed 
essential. When people were ordered to stay at 
home, they were allowed to leave their homes to care 
for animals or buy food for them.

Since the publication of the second edition of this 
book in 2015, there has been a continuing increase in 
the number of research studies, books, new animal 
welfare guidelines, legislation, and websites about 
animal welfare (Walker et al., 2014). Government 
regulations in different countries vary greatly, from 
very strict to none at all. A person who is new to 
the field of animal welfare is likely to become over
whelmed by the massive amounts of new informa
tion. Students, farm managers, veterinarians, and 
others who are in the field may say to themselves, 
“Animal welfare has become so complex; where do 
I start?” This book will not attempt to review all 
the regulations and new literature but, instead, it 
will include the most practical scientific informa
tion and combine it with recommendations for use 
on commercial operations. Animal welfare is a global 
issue (Fraser et al., 2013) and this book contains 
information that can be put to everyday use in both 
the developed and the developing world. There is 
certain basic information that can be used to 
improve animal welfare anywhere in the world. 
Quick Access Information boxes have been placed 
throughout the text to allow the reader easy access 
to summarized basic information.

There is also a need for information on how to 
implement assessment programs, standard operat
ing procedures (SOPs), and other strategies that 
will improve animal welfare and prevent animal 
abuse. This is a handson, “howto” guide that pro
vides practical information for veterinarians, animal 
scientists, producers, transporters, auditors, gov
ernment agencies, quality assurance managers, and 
others who work in the field with animals. Too 
often, legislation will be passed to ban some ter
rible practice, but it still continues because little is 
done in the field to implement change. Another 
problem is that people who draft legislation may 
have little knowledge of conditions in the field.

Recommendations on implementing animal wel
fare programs are based on over 20 years of the 
editor’s experience in developing and implementing 
welfare auditing systems for major retailers and 
restaurants (Grandin, 2000, 2005). The author has 

visited over 550 farms and slaughter plants in 26 
different countries. This book will also help the 
reader to use more effectively the knowledge that can 
be obtained from many other sources. It will make 
it possible to bring about real changes that will 
improve the treatment of livestock, poultry, and 
fish on farms, in transport vehicles, and in slaughter 
plants. The principles of implementing an effective 
animal welfare program are the same for all species. 
During the COVID19 pandemic, auditors who 
assessed animal welfare were deemed essential and 
continued to work. There is also increasing use of 
video cameras for conducting animal welfare audits.

The World Organisation for Animal Health pub
lished specific welfare guidelines for the slaughter 
of livestock and poultry, the transport of livestock, 
depopulation of farms after a disease outbreak, beef 
cattle production, dairy cattle, pigs, and broiler 
chicken production (OIE, 2019a). Additional guide
lines are available for farmed fish slaughter, trans
port, and depopulation (OIE, 2019a). Guidelines for 
laying hens are under development. OIE guidelines 
are minimum, basic international standards for the 
entire world. Many countries and large meatbuying 
customers will often have stricter standards.

Large food retailers and restaurant chains are 
now requiring that their suppliers comply with 
their own animal welfare standards. The economic 
incentive provided by these large buyers is a major 
force for improving animal welfare in both the 
developed and the developing world (Webster, 
2012). Nongovernmental organization (NGO) 
animal advocacy groups are also influential in pro
moting the development of animal welfare stand
ards and legislation.

Goals of the book

This book has six main goals:

1. To help managers, veterinarians, and policy mak
ers to implement effective practical auditing, regu
latory, and assessment programs that will improve 
the welfare and treatment of livestock, poultry, and 
farmed fish.
2. To provide practical information that will 
directly improve welfare in critical areas such as 
slaughter, transport, handling, euthanasia, care of 
working animals, and painful surgical procedures.
3. To understand the use of numerically scored 
animalbased outcome measures.
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4. To help the reader understand the importance of 
animal behavior in assessing animal welfare and its 
role in the design of production housing and hand
ling systems.
5. To discuss the role of ethics in animal welfare in 
an easytounderstand manner.
6. To understand how economic incentives can be 
used both to improve welfare and reduce eco
nomic losses in farm animals. Improvements in 
husbandry, handling, stockmanship, and transport 
will improve animal productivity, and reduce losses 
due to bruises, sickness, mortalities, lameness, and 
other problems (Hemsworth and Coleman, 2010; 
Huertas et al., 2010).

Effects of electronic media on  
animal welfare

Since the second edition of this book, there has also 
been a massive increase in the number of mobile 
telephones that can take highquality videos. Videos 
of atrocious animal abuse have caused trade dis
ruptions and public outcry, and have forced com
panies to improve practices. The first step in 
creating an effective animal welfare program is to 
prevent animal abuse. Compliance with legislative 
paperwork is not going to protect a farm when 
animal abuse is caught on video that has been 
shown around the world. Some videos have gone 
viral and have been seen by millions of viewers. 
There is a tendency in many welfare guidelines and 
legislation to turn compliance into keeping records 
and filling out forms instead of monitoring actual 
practices in the field. The author’s emphasis is 
going to be on what is actually happening on the 
farm or at the slaughter plant.

The first step in implementing an animal welfare 
program is stopping obvious abusive practices. Some 
examples of overt abuse that is not permitted by the 
OIE (2019a) are beating animals, deliberately break
ing legs, cutting tendons, dragging nonambulatory 
downed animals, or driving an animal by poking 
sensitive areas such as the rectum. Overloading a 
truck that causes animals to die or get trampled 
under other animals is another practice that must be 
stopped. Some examples of production conditions 
on a farm that are totally abusive are animals 
housed in filth, where manure is not removed, or 
high ammonia levels or dust concentrations in inten
sive housing. Neglected health problems, such as 
necrotic prolapses, advanced cancer eye (ocular 

squamous cell carcinoma), starvation, or overcrowd
ing to the point that animals have to lie on top of 
each other are also not acceptable. The first step in 
any program is to eliminate all of the above prob
lems. There is further information in Quick Access 
Information 1.1.

Steps for the Effective Implementation  
of an Animal Welfare Program

Many experts on animal welfare agree that pre
venting overt abuse is not the only thing that guar
antees good welfare (Broom, 2011; Keeling et al., 
2011; Mellor and Webster, 2014; Mellor, 2017). 
The author agrees with these concerns. To simplify 
understanding of welfare issues, the author has 
listed four types of welfare problems in order of 
priority. This will be especially useful in developing 
countries when a program is being implemented 
initially.

Step 1

Eliminate abuse, neglect, and cruelty (Quick Access 
Information 1.1). This requires management super
vision, and fancy new facilities will not fix these 
problems.

Step 2

Initiate the animalbased measurement systems and 
assessment tools outlined in the rest of this book to 
reduce the percentage of animals that have a serious 
welfare problem, such as poor body condition (skinny, 
ribs showing), lameness (difficulty in walking), 
dirty, or sores and injuries (Quick Access Information 
1.1). Lameness is a major problem (von Keyserlingk 
et al., 2012; Thodberg et al., 2020). Programs should 
also be implemented for the assessment and con
tinuous monitoring of handling, transport, and 
slaughter practices. Many serious welfare problems 
can be identified easily at the slaughter plant 
(Grandin, 2017) (Quick Access Information 1.2). 
The advantage of assessment at the slaughter plant 
is that large numbers of animals from many farms 
can be viewed in a short period. The disadvantages 
of slaughterplant assessment are that welfare issues 
such as behavior problems, compliance with hous
ing guidelines, access to pasture, or use of analgesics 
is almost impossible to assess at the abattoir.
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Quick Access Information 1.1. The most severe animal welfare problems caused by abuse, neglect, or 
bad management, that cause obvious suffering. These conditions must be corrected immediately.

Handling and transport – 
prohibited practices and 
conditionsa

Welfare problems caused by poor 
housing, environmental conditions, 
nutrition, or neglected health problems

Slaughter – prohibited  
practicesa

● Beating, throwing, or kicking 
animals.

● Poking out eyes or cutting 
tendons to restrain an 
animal.

● Dragging and dropping 
animals.

● Overloading trucks so tightly 
that a downed animal is 
trampled.

● Deliberately driving animals 
over the top of other animals.

● Poking animals in sensitive 
areas such as the eyes, 
anus, or mouth.

● Breaking tails or legs.
● Overloading a draft animal 

and working it to exhaustion.
● Poking animals with pointed 

sticks.
● Conditions that cause 

animals to fall frequently or 
become injured or bruised 
during handling.

● Starvation or allowing animals to 
become severely dehydrated. Many 
animals that are skinny or have poor 
body condition.

● High ammonia levels that cause eye 
or lung damage.

● Death or severe stress from extreme 
heat or cold.

● Large swellings or other injuries 
caused by either a lack of 
bedding or poorly designed 
housing.

● Dirty animals or birds covered with 
manure, with no dry place to lie 
down.

● Failure to treat obvious health 
problems.

● Nutritional problems that compromise 
the animal’s health, such as high 
levels of liver abscesses.

● Any condition that causes many 
animals to become lame (difficulty 
in walking).

● Saddle or harness sores on a 
working animal.

● Failure to euthanize animals with 
either severe injuries or disease that 
will not be able to recover.

● Neglected health problems such 
as necrotic prolapses or advanced 
cancer eye.

● Scalding, skinning, leg 
removal or other carcass-
dressing procedures 
performed on sensible, 
conscious animals.

● Immobilizing animals with an 
electrical current (Grandin et al., 
1986; Pascoe, 1986), not to be 
confused with effective electrical 
stunning.

● Puntilla method of 
immobilizing animals before 
slaughter by severing the 
spinal cord, which does 
not cause instantaneous 
insensibility (Limon et al., 
2010).

● Highly stressful methods of 
restraining conscious animals. 
One example is hoisting cattle 
by one leg.

aThe items in the handling and transport, and slaughter columns would be in violation of OIE (2019a,b) codes for slaughter 
and transport. The OIE standards for animal welfare are the most basic standards that everybody in both developed and 
developing countries should follow. To achieve a higher level of welfare will require some additional standards. Many countries 
have several additional standards. Disease control standards between different countries are easier to make uniform between 
countries than welfare standards, which have more complex ethical considerations.

Step 3

Provide animal housing that satisfies basic behavio
ral needs, such as being able to turn around and 
stand in a normal standing posture. Provide enrich
ments for highly motivated behavioral needs, such 
as a secluded nest box for laying hens, or rooting 
substrate or devices for pigs to chew. Train producers 

in good stockmanship skills that reduce an ani
mal’s fear of humans and improve productivity 
(Hemsworth and Coleman, 2010). Methods to 
reduce pain during castration or dehorning should 
also be implemented. There are chapters in this 
book on pain mitigation after painful procedures, 
stockmanship, and behavioral needs.



An Introduction to Implementing an Effective Animal Welfare Program 5

Step 4

Since the second edition of this book, there has 
been a huge amount of research on providing envir
onments that enable an animal to have truly posi
tive emotions (Boissy et al., 2007; Rutherford et al., 
2012; Boissy and Lee, 2014; Baciadonna et al., 
2018; Lambert and Cardes, 2019; Lawrence et al., 
2019; Mattiello et al., 2019). Some assessment 
tools for negative and positive emotions are quali
tative behavioral assessment (QBA) (Rutherford et al., 
2012) and cognitive bias (Douglas et al., 2012; Lee 
et al., 2016; Nawroth et al., 2019). Scientific 
research clearly shows that animals have emotions 
(Morris et al., 2011; Panksepp, 2011). Some simple 
assessments of positive emotions are: animals have 
low fear and will approach people; play behavior; 
social grooming where animals lick each other; and 
willingness to approach a novel object. An example 
of high motivation for a positive experience is a cow 

using a motorized grooming brush (McConnachie 
et al., 2018) (Fig. 1.1). Research is also showing 
that either group housing or pair housing of dairy 
calves improves both positive emotions and coping 
with novelty (Costa et al., 2016; Buckova et al., 
2019; Beaver et al., 2020).

The Four Components of an Effective 
Welfare Program

A guidance document, legislative code,  
or conceptual framework

Examples of guidance documents would be the 
OIE Guiding Principles on Animal Welfare (OIE, 
2019a), the Welfare Quality Network (2009), the 
five freedoms (FAWC, 1992), Fraser’s (2008) four 
guiding principles (Dawkins, 2017; Mellor, 2017), 
government legislation, or a private corporate 

Quick Access Information 1.2. Indicators of animal welfare problems that can be measured easily at 
the slaughter plant.

Outcomes of rough handling, 
transport problems, and abuse Outcomes of housing problems

Outcomes of poor management, 
genetic conditions or neglected health 
problems

● Bruises
● Broken wings on poultry
● Number dead on arrival
● Number of non-ambulatory 

animals or injuries such as 
broken horns or legs

● Broken tails
● Injuries from specific abusive 

practices such as poked-out 
eyes, puncture wounds from 
nails, or cut tendons

● Animals or birds covered with 
manure

● Hock burn on poultry
● Swellings on the legs of dairy 

cattle
● Pressure sores on sows
● Serious wounds from fights
● Foot pad lesions on poultry
● Eye and lung pathology due 

to high ammonia levels
● Breast blisters on poultry
● Hoof problems
● Fin erosion on fish

● Poor body condition
● Lameness (difficulty in walking)
● Poor coat/feather condition
● Difficult-to-handle wild animals
● Weak animals
● Cancer eye
● External parasites
● Internal parasites
● Tail biting
● Twisted legs on poultry
● Poor leg conformation in cattle and 

pigs
● Prohibited practices and 

mutilations
● Disease conditions
● Dehydration
● Horns cut on mature cattle
● Liver abscesses – grain-fed cattle
● Dairy cows not dried up before 

shipping
● Ulcers in pigs
● Hernias in pigs
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guidance document. Guidance documents range 
in detail from complex to simple anticruelty 
le gislation. These documents specify the overall 
principles.

Assessment tools

Assessment tools are used to assess the conditions 
of the animals so that they comply with the guid
ance documents, standards, and regulations. They 
range from complete programs such as the Welfare 
Quality protocols for each species or the North 
American Meat Institute Audit Guide (NAMI, 2019), 
to single assessment tools for particular welfare 
problems such as lameness, animal handling, body 
condition, or a behavior problem such as tail bit
ing. Assessment tools can be used internally on a 
farm to determine if conditions are improving or 
deteriorating. They are also used by government 
inspectors, corporate quality assurance people, or 
auditors from major buyers to determine compli
ance with guidelines and legislation. Chapter 4, 
this volume, contains a discussion of the practical 
application of animalbased assessment tools. 
Other chapters will provide specific information on 
handling, euthanasia, transport, slaughter, painful 

procedures, and behavior. These chapters will be 
useful for training stockpeople and writing SOPs.

Regulations or standards

The guidance documents contain overall principles, 
but more specific standards are still needed. For 
example, the OIE has general principles for animal 
welfare, which is a guidance document (OIE, 2019a). 
They then have separate standards that are more 
specific for slaughter, transport, beef cattle, dairy 
cattle, pigs, broiler chickens, and fish (OIE, 2019b,c). 
Another example would be a standard written by 
either a private corporation or a certifying organ
ization. Some examples would be McDonald’s 
Corporation, Global Animal Partnership, RSPCA 
Assured or an organic standards organization. 
These standards may require the use of a particular 
assessment tool. For example, 95% of cattle must 
remain silent and not vocalize (moo or bellow) in 
the stun box or while entering it. If more than 5% 
vocalize, the plant is in noncompliance with the 
corporate standard of McDonald’s. Another exam
ple would be a requirement that animals are grazed 
on pasture during the growing season.

Fig. 1.1. Cattle are highly motivated to use this motorized rotating brush (McConachie et al., 2018). It is a positive 
experience for the animal.
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A wellwritten private corporate standard is com
patible with the OIE. It should be written to avoid 
direct conflict with international OIE standards. 
For example, numerical scoring of cattle vocaliza
tion during handling provides guidance for enforc
ing the OIE standard that states, “Animals should 
be handled in such a way to avoid harm, distress or 
injury” (OIE, 2019b). The next edition of OIE 
(intended for 2021) will have greater emphasis on 
the measurable animalbased standards. In the 
future, the OIE may have a greater emphasis on 
animalbased outcome measures of animal welfare.

Regulations written by the government in your 
country would also be included in this category. 
You are required by law to obey the government 
regulations in your country. OIE standards are 
compatible with animal welfare regulations in most 
countries. Developed countries may have regula
tions that are stricter, and the implementation of 
OIE standards in less developed areas will improve 
animal welfare. Some countries may write OIE 
standards into their own legislation.

Standard operating procedures (SOPs)  
and animal welfare officers

Each company or individual farm should develop 
their own specific SOPs for animal welfare. These 
cover both “how to do” different procedures and 
methods for the use of assessment tools. Large 
slaughter plants (EU, 2012) and corporate farming 
operations should have an animal welfare officer to 
write SOPs. The welfare officer is the key person 
who ensures that a company complies with welfare 
regulations. Another essential part of the welfare 
officer’s job is to implement a welfare program that 
stops obvious abuses and corrects the problems 
outlined in Quick Access Information 1.1 and 1.2.

SOPs are used in both food safety and animal 
welfare to provide guidance for the specific condi
tions on a particular farm or slaughter plant. They 
are not assessment tools. SOPs provide detailed 
guidance on how to conduct different procedures 
such as lameness scoring, castration, euthanasia, 
truck loading, or stunning at slaughter. The 
European Union (EU) requires specific stunning 
parameters, such as amperage and application 
time, to be specified for each abattoir in an SOP 
(EU, 2012). Many companies will use published 
training and educational materials as SOPs. Some 
examples would be the euthanasia guidelines pub
lished by the American Veterinary Medical Association 

(AVMA, 2016, 2020), guidelines published by the 
cattle association in your country, or information 
from this book. An SOP for lameness scoring of 
dairy cows might state that lameness scoring 
should be conducted monthly when the cows exit 
the milking facility. Since each dairy is different, the 
SOP should state where the observer should stand. 
It should also specify which lameness assessment 
tool should be used. An SOP for euthanasia could 
specify either the methods shown in this book, the 
guidelines from a veterinary association, the OIE 
guideline, or the requirements of a major retailer. It 
would instruct farm employees and managers on 
how to carry out different procedures.

Conditions vary greatly around the world. For 
example, an environmentally controlled building 
where the animals are dependent on the ventilation 
system to prevent death should have an SOP stat
ing that the backup generator must be tested and 
run monthly. A building with completely open sides 
that has natural ventilation would not have a gen
erator, or an SOP about a generator. SOPs vary in 
the level of detail. A very detailed set of SOPs 
would be a complete employee training book, 
which would have detailed instructions on how to 
detect disease, treat disease, handle animals, eutha
nize, transport, and slaughter. A less detailed SOP 
might specify the following of an existing published 
guideline.

Six Conceptual Frameworks to Form 
Guidance Documents for Assessing 

Welfare

The six internationally recognized conceptual frame
works are David Fraser’s four guiding principles 
(Fraser, 2008), the Welfare Quality Network 
(2009), the five freedoms (FAWC, 1992), and the 
OIE Guiding Principles on Animal Welfare (OIE, 
2019a), Mellor’s five domains (Mellor, 2017), and 
Dawkins’ two factors (Dawkins, 2017).

Four guiding principles

David Fraser (2008), at the University of British 
Columbia in Canada, stated that from both an eth
ical and a scientific viewpoint, there are four guid
ing principles for good welfare.

1. Maintain basic health – examples: provide suf
ficient feed, water, vaccinations, housing, and air 
quality to prevent disease and reduce death losses. 
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Maintain the body condition and productivity of 
the animals or birds. Health is a major component 
of animal welfare but it is not the only factor.
2. Reduce pain and distress – examples: use of anes
thetics for dehorning, preventing lameness, reduc
ing bruises, preventing injuries, and elimination of 
rough, stressful handling methods that cause fear or 
pain. Preventing hunger, thirst, heat stress, and cold 
stress are also covered by the second principle.
3. Accommodate natural behaviors and affective 
states – examples: provide a nest box for hens, and 
straw for pigs to root in. The affective state is the 
animal’s emotional state (see Chapter 8, this vol
ume; Duncan, 1998).
4. Natural elements in the environment – examples: 
outdoor access or natural sunlight.

Welfare Quality System

The Welfare Quality System developed in Europe 
assesses animal welfare within the framework of four 
factors (Welfare Quality Network, 2009; Blokhuis 
et al., 2010; Rushen et al., 2011).

1. Good feeding – absence of prolonged hunger 
and thirst. Some examples of assessments for good 
feeding would be: body condition score to locate 
skinny animals; access to drinking water; signs of 
dehydration; and feeder space.
2. Good housing – includes thermal comfort, ease 
of movement, resting comfort. Some examples of 
assessments for good housing would be: animal 
cleanliness; air quality; heat stress symptoms such 
as panting; stocking density; condition of litter or 
bedding; and cold stress symptoms such as shiver
ing. Handling scoring can also be included in this 
section under ease of movement.
3. Good health – includes injuries, disease, and 
controlling pain during surgical procedures. Some 
examples of assessment for good health would be: 
lameness scoring; death losses; wounds such as 
swollen hocks on dairy cows, hock burn in poultry, 
breast blisters on poultry, foot pad lesions in poul
try, vulva bites on sows, hernias on pigs; somatic 
cell count in a dairy; internal and external parasites; 
dystocia; and pain relief for painful procedures. All 
clinical signs of disease would also be included in 
this section.
4. Appropriate behavior – includes expression of 
social behavior and good human–animal relation-
ship. Some examples of assessment for appropri
ate behavior would be: measures of flight zone to 

assess fearfulness (avoidance) of people; Qualitative 
Behavioral Assessment; scoring of wounds caused 
by aggression; and scoring of stereotypies and other 
abnormal behavior. Assessments that show the signs 
of positive emotions would also be included. Some 
examples are: play; approach to a novel object; and 
social grooming (Rushen et al., 2011).

The five freedoms

The OIE (2019a) recognized the five freedoms 
listed below as part of a guidance document for 
evaluating animal welfare. The five freedoms were 
developed originally by the Brambell Committee in 
the UK (FAWC, 1992). The five freedoms are:

1. Freedom from hunger, thirst, and malnutrition.
2. Freedom from physical and thermal discomfort.
3. Freedom from pain, injury, and disease.
4. Freedom to express normal behavior.
5. Freedom from fear and distress.

Hens that have experienced using a nest box will 
choose it over food (Engel et al., 2019). However, 
hens that have never used a nest box are less moti
vated to use it (Engel et al., 2019). Maybe this is 
like a person wanting a fancy smartphone. You 
have to know what a smartphone is to know that 
you want one.

Mellor’s five domains model

The five domains model has similarities to those 
of the Welfare Quality Network (2019): good 
feeding, good housing, good health, and appropri
ate behavior. Mellor (2017) has four domains of 
nutrition, health, environment, and behavior. 
Mellor’s fifth domain is the affective experience 
domain (mental state). This includes both positive 
and negative emotional states. A major focus is 
that the animal must have a life worth living 
(Mellor, 2016; Mellor et al., 2020).

Dawkins’  two factors

Dawkins (2012, 2017) defined animal welfare 
(wellbeing) as “animal health and what animals 
want.” Some examples of things an animal is highly 
motivated to obtain (want) are nest boxes for lay
ing hens (Engel et al., 2019), straw for pigs to root 
in (Godyn et al., 2019), or a motorized grooming 
brush for cattle (McConnachie et al., 2018).
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How to Implement the Conceptual 
Concepts on Farms

For people who are implementing an animal wel
fare program, all the different conceptual frame
works become very confusing. Cassandra Tucker 
(University of California) and Dorothy McKeegan 
(University of Glasgow) summarized them into 
three components that are easy to understand. 
They are listed in Quick Access Information 1.3. 
Both of these scientists work extensively with prac
tical implementation of welfare guidelines.

OIE General Principles of Animal Welfare

Since the second edition of this book, the OIE has 
published “General Principles for the Welfare of 
Animals in Livestock Production Systems” in Article 
7.1.4 (OIE, 2019a). This guidance document covers 
farm production units (Fraser et al., 2013). Below, 

the author provides 11 specific examples of how the 
OIE (2019a) guidelines for animal production on 
the farm can be used. OIE (2019a) recommended 
the use of animalbased measures. These tools meas
ure the outcomes of animal production practices. 
Each quote below is taken from OIE (2019a). The 
OIE standards have usually been updated annually, 
but the COVID19 pandemic led to the cancellation 
of the OIE 88th General Session, scheduled to take 
place in May 2020, and therefore there could be no 
adoption of new or revised OIE International 
Standards in 2020; instead, the standards published 
in 2019 remained in place.

“Genetic selection should always take into 
account the health and welfare of animals”

Overselection for productivity is an area of con
cern to many scientists (Rodenburg and Turner, 
2012; Grandin and Whiting, 2018). Some of the 
severe welfare problems caused by indiscriminate 
selection for productivity are: high percentages of 
broken bones due to osteoporosis in laying hens 
(Wilkins et al., 2011); lameness and leg abnormal
ities in rapidly growing broiler chickens (Caplen et al., 
2012); decreased disease resistance in modern 
hybrid pigs (Jiang et al., 2013); loss of parasite 
resistance in sheep (Greer, 2008); and reproduction 
problems in dairy cows that are correlated with 
increased milk production (Spencer, 2013). Further 
research has shown that highproducing cows have 
lower body condition and thinner fat pads in their 
feet (Green et al., 2014). Walsh et al. (2011) 
reported that negative energy balance was a major 
factor in low dairy cow fertility. Negative energy 
balance occurs when a highproducing dairy cow is 
not able to eat enough nutrients to prevent loss of 
body condition. The author refers to these prob
lems as “biological system overload”. In the future, 
overloading of the animal’s biological system may 
cause some of the most severe animal welfare prob
lems (Grandin and Deesing, 2013). It is interesting 
that the OIE listed the genetic problems first. 
People from developing countries who are on OIE 
committees may have observed both welfare and 
production problems when modern, highproducing 
livestock and poultry were first introduced to their 
countries. These highproducing animals were 
more likely to get sick or die under more primitive 
conditions. Rodenburg and Turner (2012) were 
concerned about loss of functionality and welfare 
problems in animals genetically selected to produce 

Quick Access Information 1.3. Summarizing 
animal welfare conceptual frameworks into 
three categories.

1. Health and Biological Functioning
A healthy animal is essential for good welfare, 
but health alone is not sufficient. Problems 
caused by either disease or genetic selection are 
included in this category. It also includes prob-
lems such as lameness, sores, and lesions, high 
death losses, heat stress, cold stress, injuries, 
poor nutrition, lack of water, bruises, lung dam-
age due to ammonia, bruises and disease condi-
tions caused by dirty conditions.
2. Affective State (Feelings)
Includes both positive and negative emotion 
(Baciadonna et al., 2019). Providing pain relief 
after surgeries would be in this category. This 
category also includes positive emotional states. 
The use of low-stress animal handling and reduc-
ing fear is also included.
3. Natural Living (Telos), or Giving Animals 
Things They Want
Includes species-specific highly motivated 
behaviors such as providing laying hens with a 
secluded nest box. It also includes more natural 
living conditions, such as pasture for cattle, 
sheep, or goats. There is evidence that providing 
pasture for dairy cows improves welfare (Crump 
et al., 2019). Telos is the animal’s nature. There is 
a good explanation in Grumett (2019).
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more eggs, milk, or meat. Both scientists and some 
producers have stated that we need to select ani
mals for optimum production instead of maximum 
production. Breeders of broiler chickens are already 
breeding for improved legs (Siegel et al., 2019) 
New genomic research is showing that indigenous 
and local breeds of livestock have many important 
traits (Mwai et al., 2015; Yurchenko et al., 2018). 
To maintain a reasonable level of disease resistance, 
reproductive ability, and structural integrity of the 
animal, managers may need to select for slightly 
less productivity.

“Animals chosen for introduction into new 
environments should be suited to the local 

climate and able to adapt to diseases, 
parasites, and nutrition”

Some problem areas would be highproducing 
Holstein dairy cows housed in a very hot climate 
and not provided with artificial cooling. A good 
alternative would be crossing hardy local cattle 
with Holsteins to increase milk production but still 
retain sufficient heat tolerance to prevent heat stress 
(Galukande et al., 2013). It is important that indi
genous, diseaseresistant local breeds are preserved 
(Yilmaz et al., 2013). Vordermeier et al. (2012) 
reported that Ethiopian native Zebu cattle are 
more resistant to tuberculosis than imported 
HolsteinFriesian dairy cows. To avoid either wel
fare or productivity problems, animals bred for 
high meat, egg or milk production usually require 
higher inputs of both expensive feeds (Thatcher 
et al., 2011) and environmentally controlled 
facilities.

“The physical environment, including the 
substrate (walking surface, resting surface, 

etc.) should be suited to the species so as to 
minimize risk of injury and transmission of 

diseases and parasites to animals”

The trend in animal welfare assessments is to use 
animalbased outcome measures (Whay et al., 2003; 
Velarde and Dalmau, 2012; OIE (2019). The main 
outcome measures for welfare problems under this 
guideline would be a high percentage of animals 
with the following problems: lameness (difficulty in 
walking), dirty animals, leg injuries/swellings, hoof 
disease, foot pad lesions, hock burn, and breast 
blisters in poultry, and areas of wornoff fur or 
feathers (see Chapters 2 and 4, this volume).

Some examples of poor housing and physical 
environments that may cause injuries or disease are:

● Slatted floors with the wrong slat spacing that 
cause lameness and leg injuries (Kilbride et al., 
2009)

● Cubicles (freestalls) for dairy cows that are too 
small and cause hock swelling (Fulwider et al., 
2007)

● Housing heavy cattle for long periods on bare 
concrete that causes lameness

● Wet, dirty litter in poultry barns that causes 
hock burn and breast blisters

● Muddy feedlots that cause damage to the hide 
surface and foot rot.

Some examples of good environments are:

● Providing sufficient bedding to prevent soil and 
manure from transferring on to the animals

● Rubber or plastic flooring that reduces lameness 
or injuries

● Providing cows with daily access to dry dirt lots or 
pasture to reduce lameness (Flower et al., 2007)

● Rotating pastures to reduce parasite transmission
● Providing sufficient ventilation in totally enclosed 

housing to keep ammonia levels below 10 ppm.

“The physical environment should allow 
comfortable resting, safe and comfortable 

movement including normal postural 
changes and the opportunity to perform 

types of natural behaviors that animals are 
motivated to perform”

The first requirement to be in compliance with this 
guideline would be that the animals should be able 
to turn around and stand and lie in normal posi
tions. This guideline covers the most controversial 
animal welfare issues. Fraser et al. (2013), in their 
discussion of the application of this section, did not 
address the issue of sow gestation stalls where sows 
are not able to turn around, and small hen cages 
that prevent a hen from standing at full posture. 
Fraser et al. (2013) did present strong evidence on 
the necessity to provide for behavioral needs such 
as nest building in hens. They made it very clear 
that hens need a place to perch and have a nesting 
area. It is the author’s opinion that the following 
systems would be in noncompliance with this 
guideline: sow gestation stalls that prevent a sow 
from turning around, and small battery cages for 
laying hens that prevent a hen from standing in a 
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normal upright position with her head up. Group 
sow housing and enriched furnished cages (colony 
housing) would be in compliance. Figure 1.2 shows 
a hen in an enriched housing system that has suf
ficient space so she can stand at full posture and 
flap her wings. A welldesigned furnished cage also 
provides both a secluded nest box and a perch 
(Tactacan et al., 2009). Hens are highly motivated 
to use a nest box. It also has a sufficient ceiling to 
allow normal walking posture. Pigs are motivated 
to manipulate and root things with their nose (van 
de Weerd and Day, 2009). They should be given 
either straw, other fibrous bedding material, or 
specially designed rooting and chewable objects. 
Dairy cubicles should be sufficiently wide so that a 
cow is able to lie with her head in a normal curled
back position (using her body as a pillow) and not 
damage her legs on the rear concrete curb (Fulwider 
et al., 2007). Tethered cattle should be able to turn 
around. Cattle kept in tiestall housing should have 
exercise time where they are released from the 
tether. There are increased risks for compromising 
welfare in tethered cattle (Loberg et al., 2004; 
Tucker et al., 2009). Intensive housing facilities for 
all species should be stocked so that all animals or 
birds have the ability to sleep at the same time 
without being on top of each other. All of the above 
are bare minimum requirements.

“Social regrouping of animals should be 
managed to allow positive social behavior and 

minimize injury distress and chronic fear”

Farm animals and poultry are social, and being 
reared alone or in individual stalls does not allow 

normal social behavior. On dairies, young calves 
are often reared in individual stalls for disease con
trol purposes. It is the author’s opinion that for a 
minimum compliance with this guideline, dairy 
calves should be housed in groups after 6 weeks. 
Sows in gestation stalls would not comply with this 
standard. There are differences in pig genetics in 
aggression (D’Eath et al., 2009). Practical experi
ence has shown that certain hybrid lines of domestic 
pigs will fight aggressively when mixed. To make a 
successful switch from gestation stalls to group 
housing may require a change in pig genetics. For 
all species, when strange animals are mixed, they 
should be placed simultaneously in a new pen or 
pasture to avoid the problem of having another 
animal invading a resident animal’s territory. Small 
groups of five or six pigs mixed in a small pen may 
fight more than mixing larger groups. Therefore, 
small groups of five or six sows are usually kept in 
the same group for their entire productive life. 
In larger pens filled with many more animals, an 
animal that is being attacked has room to escape. 
Another contentious issue is tie stalls for dairy cat
tle. These systems are common in many countries, 
and dairy cows housed in these facilities usually do 
not have abnormal behavior. It is the author’s opin
ion that dairy cows housed in tie stalls should be let 
out every day to either pasture or an outdoor lot. 
The only exception to this recommendation would 
be severe seasonal weather conditions.

“For housed animals, air quality, temperature 
and humidity should support good animal 
health and not be aversive. Where extreme 
conditions occur, animals should not be 
prevented from using natural methods of 

thermo-regulation”

Animalbased outcomebased indicators of environ
mental problems would be high percentages of ani
mals with eye problems such as conjunctivitis (OIE, 
2019), openmouth panting in response to heat 
stress (Mader et al., 2006), shivering or huddling in 
response to cold stress, or death losses. Research 
shows that, during the summer, providing shade for 
feedlot cattle improves productivity (Barajas et al., 
2013). Black Angus cattle had higher reductions in 
respiration rate when provided with shade than 
lighttan Charolais cattle (BrownBrandl et al., 2013). 
Dennis Wilson (personal communication, 2019) 
observed that on hot days, cattle stopped panting 

Fig. 1.2. Enriched colony housing provides a hen 
with sufficient space that enables her to stand at full 
posture and spread her wings. (Photo courtesy of Big 
Dutchman.)
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when a cloud covered the sun. Black cattle have 
hotter surface temperature compared with breeds 
with lightercolored coats. High ammonia levels are 
aversive to poultry and sheep (Phillips et al., 2012). 
For both human and animal welfare, ammonia 
levels should not exceed 25 ppm in any type of 
animal facility. People reported more symptoms of 
headaches or eye discomfort at 25 ppm compared 
with 5 ppm or 0 ppm of ammonia (Sundblad et al., 
2004). Ammonia should be measured at the level of 
the animals. On farms where intensively housed 
animals are completely dependent on mechanical 
ventilation to prevent heat stress or suffocation 
deaths, either a backup generator or a method for 
opening the building sides is required. In buildings 
with natural ventilation, this is not required. In 
cold climates, cold stress can often be prevented 
with windbreaks, deep straw, or shelter (Dronen, 
1988; Anderson et al., 2011). Heat stress or cold 
stress may also be deadly when unacclimated animals 
are brought to an area with a different climate. An 
example of death losses due to a lack of acclima
tion would be bringing cattle with slick summer 
coats to a cold climate. If these same cattle had 
been brought in earlier in the season, they would 
have grown a winter coat before the weather got 
really cold, and they probably would have been 
fine. Breeds of animals that originate from the trop
ics may have problems with cold stress in colder 
climates. Breeds developed in colder climates (e.g. 
Holstein dairy cows) may have more problems 
with heat stress in hot climates. Breeds that have 
been developed in the tropics have greater ability to 
lose heat. Several days or weeks are required for the 
animal’s metabolism to adapt and acclimatize to a 
change in temperature (Roy and Collier, 2012).

“Animals should have access to sufficient 
feed and water suited to the animal’s age 
and needs to maintain normal health and 

productivity and to prevent prolonged hunger, 
thirst or dehydration”

This is one area where exclusive use of outcome 
measurements would be detrimental to welfare, 
because a severe lack of feed or water may result in 
a slow, stressful death. Ideally, there should be suf
ficient feeder space so that birds or animals can all 
eat at the same time. Less feeder space can be pro
vided if feed is always available. Animalbased 
outcome measures of problems with access to feed 
may be a few animals that are thin, with poor body 

condition. These animals became skinny because 
they were pushed away from the feeder by dominant 
aggressive animals. Sufficient water supplies must 
be available to supply all animals on the hottest days. 
In many animals, water requirements may double 
during hot weather (Arias and Mader, 2011). Beta
agonists fed at high doses may also violate the 
above principle. Loneragan et al. (2014) found that 
betaagonists fed during the summer increased 
death losses in cattle.

“Diseases and parasites should be prevented 
and controlled as much as possible through 
good management practices. Animals with 
serious health problems should be isolated 

and treated promptly or killed humanely 
if treatment is not feasible or recovery is 

unlikely”

Examples of outcome measure for this guideline 
would be health records that keep track of the per
centages of sick animals, poor body condition, or 
animals that have high levels of internal or external 
parasites. Poor condition of the hair coat or areas 
of hair loss are often signs of external parasites. In 
some organic or natural programs that forbid the 
use of antibiotics or other medications, the pro
ducer may be tempted to withhold treatment of a 
sick animal. This is not acceptable from an animal 
welfare standpoint. Animal production is expand
ing rapidly in the developing world. There is a great 
need to train animal caretakers in basic husbandry, 
because some people do not have basic knowledge 
of simple clinical signs of disease. In a recent bad 
case, the caretakers did not know that coughing 
cattle were sick. Bald spots on animals due to hair 
loss from external parasites or scratching are also 
not acceptable.

“When painful procedures cannot be avoided, 
the resulting pain should be managed to the 
extent possible that available methods allow”

See Chapters 2 and 6, this volume, for detecting 
behaviors that may indicate pain. Animals defi
nitely perceive pain, and research supports the use 
of anesthetics and analgesics (Chapter 6, this vol
ume; Coetzee, 2011, 2013; Stafford and Mellor, 
2011). In areas of the world where pain relief is not 
available, castration and dehorning should be done 
at a young age. There are some difficult ethical 
questions in poor countries where antibiotics and 
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anesthetics are not available for people. If I were 
the mother of a sick child, I would probably steal 
antibiotics from a pig farm to save my child. When 
a big corporation starts a pig or poultry farm in a 
developing country, the animals may have better 
access to health care than the people. It is the 
author’s opinion that in countries with poor access 
to health care, large corporations should ensure 
that their employees also have access to essential 
medications.

“The handling of animals should foster a 
positive relationship between humans and 

animals and should not cause injury or 
lasting fear or avoidable stress”

Numerous research studies show that good stock
manship improves animal productivity (Coleman 
and Hemsworth, 2014; Fukasawa et al., 2017). 
People who have a positive attitude towards ani
mals have more productive animals (Kauppinen 
et al., 2012). Aversive treatment of pigs resulted in 
lower rates of pregnancy (Hemsworth et al., 1986). 
Carefully acclimating animals to being handled can 
reduce fear of people. The effects of previous expe
riences on how animals react to handling in the 
future has been reviewed by Grandin and Shivley 
(2015) and Grandin (1997). Beef cattle that have 
been carefully acclimated to moving through han
dling facilities have improved reproduction (Cooke 
et al., 2009). Dairy cattle that are more willing to 
approach people have lower somatic cell counts 
(Fulwider et al., 2007). Animal handling practices 
can be assessed with outcomebased numerical 
scoring (Grandin, 1998, 2010; Fulwider et al., 
2007; Woiwode et al., 2016). Positive experiences 
with people during rearing improves the subse
quent production of dairy heifers (Bertenshaw 
et al., 2008).

“Owners and handlers should have sufficient 
skill and knowledge to ensure that animals 

are treated in accordance with these 
principles”

The importance of management commitment to 
good animal welfare cannot be overemphasized. 
Often, people want to buy the magic new technol
ogy because they mistakenly believe that it will 
solve all their problems. Technology is never a 
substitute for good management. It is possible to 
have a high level of animal welfare in very simple 

facilities. Training of employees in animal behavior 
and basic husbandry is essential.

Combining Numerous Welfare Measures 
to a Single Score is Not Recommended

Assessment tools, such as Welfare Quality Network 
(2009) and Blokhuis et al. (2010), have attempted 
to combine research on positive emotions with 
everything listed in Steps 1, 2, and 3 earlier in this 
chapter. The author commends the inclusion of 
positive welfare indicators in this assessment, but 
unfortunately it is too complex for routine com
mercial use. Welfare Quality Network (2009) is a 
good example of a valuable scientific research tool. 
It needs to be simplified for commercial use 
(Andreasen et al., 2014) because it takes too long 
to perform. The use of a single aggregate score that 
combines all the data on both negative and positive 
welfare factors is not recommended. De Vries et al. 
(2013) found that when dairies were assessed with 
the Welfare Quality® Assessment Protocol, a dairy 
with 47% lame cows had an acceptable rating and 
another dairy with 25% lame cows got an enhanced 
rating. Most people would agree that a dairy with 
47% lame cows does not have acceptable welfare. 
Lameness causes pain (Flower et al., 2007). Further 
studies show problems with aggregating welfare 
measures into a single score (Czycholl et al., 2017; 
Sandee et al., 2017). De Graaf et al. (2017) stated 
that the aggregate score did not put sufficient 
weight on lameness and mortality in dairy cattle 
(Rushen et al., 2007). Andreasen et al. (2013) 
stated that the complex method for aggregating all 
the scores lacked transparency and was difficult for 
consumers to understand. Veissier et al. (2011) 
explained how the aggregate scoring for the wel
fare quality system was developed based on ethical 
concerns.

Critical Control Points to Prevent Poor 
Welfare

The author suggests that a more practical approach 
is to have certain critical control points (core cri
teria) where an acceptable score is required on all 
of them to achieve an acceptable welfare score. 
Another name for this method is critical noncom
pliances or key welfare indicators. A farm that has 
an acceptable score on the critical noncompliance 
should then be able to get extra points for the fac
tors that indicate positive emotions such as low 
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fear, presence of play, or social grooming. Some of 
the obvious welfare basics are: no acts of abuse, 
and low percentages of lame, sick, skinny, dirty, or 
injured animals. Scoring of animal handling 
(Chapter 5, this volume) for low percentages of 
animals falling or vocalizing during movement and 
restraint for veterinary procedures are additional 
basics required for a minimum acceptable level of 
animal welfare. In order to get an overall accept
able score, a farm should have an acceptable score 
on all the basic critical control points. They could 
then get extra points for high scores on assessments 
of positive emotions. To have a minimum accept
able level of animal welfare, a farm should have 
low percentages of affected animals on the follow
ing critical control points:

● lameness (difficulty in walking)
● no acts of abuse by stockpeople
● dirty animals
● animals with injuries
● sick animals
● emaciated animals
● injuries and lesions on both production and 

work animals
● poor air quality that causes eye or lung irritation
● abnormal stereotypic behavior
● tail biting or feather picking.

Thoughts to Think About

Evans (2019) stated: “It is only those who do buy 
meats, the thinking omnivores who can alter the 
system by the decisions they make and the power 
of the market.” Meat consumers have the buying 
power to motivate change. He was also shocked at 
the destruction of rooster chicks in the laying hen 
industry. Future electronic or biological technolo
gies may solve this problem (Vogel, 2019). Genetic 
engineering is controversial but it has the potential 
to solve major welfare problems. CRISPR gene 
editing can be used to remove horns from cattle. 
One advantage of gene editing is it will remove 
horns without reducing genetic diversity (Mueller 
et al., 2019). Breeding for polled dairy cattle will 
narrow the gene pool. A genetically modified pig 
would be immune to porcine reproductive and res
piratory syndrome virus (PRRS) (Chen et al., 
2019). Stopping PRRS would be really good for 
animal welfare. Evans (2019) also asked if a cotton 
shirt does more harm to the environment than a 
natural wool shirt. Cotton production requires lots 

of chemicals. Another thing to think about is 
hybrid systems that combine the best features of 
intensive and extensive systems (Smid et al., 2018; 
Mee and Boyle, 2020). This could be intensive 
indoor housing for dairy cows at night and pasture 
access during the day. Students who are reading 
this book will be shaping the animal welfare poli
cies of tomorrow.
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