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Poultry Welfare at Slaughter
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Our book on animal welfare at slaughter is aimed 
at abattoir managers, welfare officers, government 
regulators and supervisors of retail food supply 
chains. Retailers are increasingly enforcing private 
standards for their suppliers. Guidance from this 
book will assist quality assurance personnel, veteri-
narians and managers who are responsible for 
maintaining good animal welfare. It will also be a 
valuable text for students interested in either ani-
mal welfare or meat science. There is a major empha-
sis on cattle, pigs, sheep and broiler chickens. 
Information will also be included on other mammals 
and poultry.

This book is a combination of both practical ‘how 
to’ chapters by Temple Grandin and more in-depth 
scientific review chapters by Michael Cockram and 
invited authors. The first and second editors pro-
vide different perspectives. I have worked with the 
meat industry for over 40 years on equipment design, 
development of welfare auditing programmes and 
hands-on handling of livestock (Grandin, 2003, 
2014, 2016). My chapters will cover methods to 
achieve the best possible welfare under commercial 
conditions. All stunning methods have welfare 
advantages and disadvantages. Scientific research 
on some methods, such as captive bolt and electri-
cal stunning, has identified how these methods can 
be applied in practice to reduce the risk of welfare 
concerns. There are differences between the various 
types of controlled atmosphere (gaseous) stunning 
methods. The animal’s reaction is highly variable 
depending on the type of gas, application method 
and species of animal (pigs versus poultry). The 
controversial subject of religious slaughter with-
out stunning will also be  covered (Chapter 11). 
Commercial application of methods of stunning 

that some religious authorities will accept will also 
be discussed. In this introductory chapter, there is 
an overview of the topics that will be covered.

Michael Cockram has a veterinary and academic 
background in animal welfare. He has published 
research on the transport, lairage and handling of 
livestock and poultry, and other animal welfare 
issues. Much of this work has been undertaken 
within commercial slaughter plants. He has worked 
with several industry groups to apply the results of 
scientific research to commercial situations and has 
participated in the development of several animal 
welfare codes of practice. He presents the scientific 
evidence of welfare issues at slaughter in Chapter 2.

My Chapter 3 covers animal welfare tradeoffs 
when choosing between different technologies for 
commercial use. There are also chapters on the 
commercial application of stunning methods on 
cattle, pigs, sheep and poultry. Claudia Terlouw 
from the French National Institute for Agricultural 
Research covers the latest research studies for 
determining when an animal is unconscious 
(Chapter 14). Lotta Berg from the Swedish University 
of Animal Welfare Science covers the scientific 
research on poultry welfare during stunning 
(Chapter 7). Other issues covered by invited authors 
are prevention of bruising, by Lily Edwards-
Callaway from Colorado State University (Chapter 5), 
and a series of shorter essays on the ethical argu-
ments both for and against using animals for food 
(Chapter 18). Pre-slaughter handling of both live-
stock and poultry will be covered in detail. Practical 
guidance is provided on the design of restraint 
devices, lairages and races. There is a ‘how to’ chapter 
on behavioural principles of handling cattle, pigs 
and sheep (Chapter 6). Cockram has two additional 
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chapters which cover problems that originate either 
on the farm or during transport and legislative 
issues (Chapters 4 and 17).

A Major Question About Welfare  
at Slaughter

A common question that people concerned about 
animal welfare often ask is: do animals know they are 
going to be slaughtered? When I first started my career 
in the early 1970s, I had to answer this question. To 
find out, I repeatedly travelled back and forth between 
a large beef slaughter plant and a local feedlot where 
people were vaccinating cattle. I was surprised to 
observe that the cattle behaved the same way in both 
the vaccinating race and the race that led to a captive 
bolt stunner. If they knew they were going to be 
slaughtered, their behaviour should have been much 
more agitated at the slaughterhouse. Research studies 
have shown that the levels of cortisol (stress hor-
mone) have a similar range at both the ranch and the 
abattoir (Mitchell et al., 1988; Grandin, 1997, 2014; 
Gruber et al., 2010). In both places, the range of cor-
tisol levels varied from very low to extremely high. 
The most important finding was that the range of 
cortisol values was similar in both places. Stress dur-
ing handling can be lowered by training employees, 
better management supervision and simple modifica-
tions of equipment that are described in this book.

A common mistake made by people who want to 
improve animal welfare is to believe that buying 
the newest fancy equipment will fix all the animal 
welfare problems. I made this mistake early in my 
career when I thought that I could design a system 
that could replace management. Well-designed and 
engineered equipment is important, but it does not 
replace management and training of employees. 
Engineering and good equipment design can fix 
about half of the animal welfare problems, but the 
other half will require managers who care about 
animal welfare. One study showed that a major 
cause of poor stunning methods that failed to ren-
der cattle instantly unconscious was poor mainte-
nance of the stunning equipment (Grandin, 2002). 
Poor maintenance is a management problem and 
not an equipment problem.

Simple Ways to Improve Existing 
Equipment

Maintaining an acceptable level of animal welfare is 
possible in abattoirs with basic modest equipment. 

In many existing facilities, repairs and maintenance 
are often all that is required. There are many places 
where the best stunning equipment was purchased 
but the managers fail to maintain it. Ease of animal 
movement through a race can often be improved 
with easy fixes. Sometimes all that is required is to 
install a solid barrier to prevent approaching ani-
mals from seeing people or moving equipment 
ahead of them. Simple modifications, such as 
installing non-slip flooring in a stun box or chang-
ing lighting, will help keep pigs or cattle calmer. 
Illumination of a race entrance may make it possi-
ble to greatly reduce or eliminate electric goad 
(prod) use (Grandin, 2001). Pigs and cattle often 
refuse to enter dark places. Managers, veterinarians 
and plant employees will find lots of practical tips 
in this book.

Numerical Animal-based  
Measures of Welfare

I have worked hands-on in meat plants for over 
40 years. During my career, I have been in over 
300 beef, pork, lamb and poultry abattoirs in the 
USA, Canada, Mexico, South America, Europe, 
China, Australia and New Zealand. I have observed 
both the very best and the worst operations. I have 
designed stockyards (lairages), races and restrainer 
systems in abattoirs all around the world. At this 
late stage in my career, I am often asked what I am 
most proud of. During the 1970s, 1980s and early 
1990s, I became increasingly frustrated that some 
of my clients did a poor job of operating facilities  
I had designed. What kept me motivated was that 
there were a few managers who did things right 
and supervised their employees.

In 1997, I developed a numerical scoring system, 
which used outcome indicators of poor animal 
welfare (Grandin, 1998). It became the basis of the 
US meat industry private standard. There are five 
simple outcome measures. To pass an audit, a plant 
had to achieve a good score on all five indicators. 
This system is discussed in detail in the book. The 
indicators are: (i) percentage of cattle, pigs or sheep 
effectively stunned with one application of the 
stunner; (ii) percentage rendered unconscious when 
hung on the bleed rail (must be 100%); (iii) per-
centage of cattle or pigs vocalizing (moo, bellow or 
squeal) during handling and restraint; (iv) percent-
age that fall down during handling; and (v) per-
centage moved with an electric prod. The advantage 
of numerical scoring is that it makes it easy to 
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determine if handling and stunning practices are 
improving or becoming worse. There are also six 
acts of abuse which would be an immediate audit 
failure.

The next step in my career was to teach large 
retail meat buyers how to use the scoring system. In 
1999 and 2000, after I started working with retail 
buyers, I observed more improvements in welfare 
than I had seen in my previous 25-year career. 
When the abattoirs were required to perform to an 
objective standard, they really improved (Grandin, 
2005). It worked because it was objective and sim-
ple. Most of the abattoirs were able to pass the 
audits by improving employee training, better man-
agement supervision, increased stunner mainte-
nance and simple modifications of facilities. This 
book can be used to teach people how to use 
behaviour principles to achieve low-stress livestock 
handling. People who work with animals need to 
be shown that handling will be more efficient if 
forceful methods are eliminated.

Did My Work Achieve Good Animal 
Welfare?

By using a combination of repairs, good manage-
ment and simple modifications, I was able to make 
handling at a large slaughter plant less stressful 
than handling on many ranches. The average 
vocalization scores of cattle were lower at the abat-
toir (Grandin, 2001) than cattle handling on some 
ranches (Simon et al., 2016). In cattle, vocalization 
during handling is related to physiological meas-
ures of stress (Dunn, 1990; Hemsworth et  al., 
2011). For example, reducing the pressure applied 
by a head stanchion (head bail) reduced vocaliza-
tion from 23% of the cattle down to 0%. Stress 
and pain have been greatly reduced compared with 
the bad old days of the 1970s, 1980s and 1990s. 
Many students and other people who are entering 
the industry today have never seen the awful condi-
tions that existed during the first half of my career.

Welfare Issues that Originate at the Farm

I am becoming increasingly concerned about welfare 
issues that originate on the farm. Recently I was 
standing by the unloading ramp of a large plant 
that processed fed cattle. Many of the cattle were 
stiff and lame when they were unloaded off the truck. 
Fifteen years ago, problems with lame grain-fed 
beef were rare. The increased problems with lameness 

in fed cattle are due to several factors that jointly 
increase stress on the animal’s biology. They are 
heavier weights at a younger age, a genetic compo-
nent, a lack of roughage in the diet and overuse of 
beta agonist growth promoters. At another abat-
toir, one of my colleagues has become increasingly 
disgusted at the condition of old dairy cows. They 
are allowed to deteriorate to a very poor condition 
before they are sold for slaughter. Most of these 
farm-related welfare problems come from a seg-
ment of poor producers. Over the years, many 
producers have greatly improved conditions on 
their farms. Slaughterhouses are the easiest part of 
the system to find remedies to improve animal wel-
fare. The biggest challenge in animal welfare is to 
make sure that the animals on the farms had a life 
worth living.

The next step that can be taken to improve ani-
mal welfare is to measure welfare indicators of 
poor farm conditions at the abattoir. For livestock, 
some of the animal-based indicators that can be 
used are body condition score, lameness, swollen 
knee joints, hide cleanliness, bruises, death losses 
during transit, liver abscesses, lung lesions and 
infestations of lice. Poultry can also be assessed for 
conditions caused by poor housing. Some of the 
animal-based indicators for poultry are breast blis-
ters, hock burn and foot pad lesions. The percent-
age of fractured wings can be used to audit poultry 
handling during catching.

In conclusion, I would like to add that pain, fear 
and discomfort can be reduced by following the 
best practices in our book.
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