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DEaR PaRTiciPaNT,
 
I am delighted to welcome you to the International Conference on Pig Welfare in Copenhagen! It is truly 
remarkable that we have been able to gather almost four hundred participants to discuss the ways forward 
for pig welfare, some joining us from as far away as the state of Iowa and Australia.

I believe the political momentum for improving the welfare of pigs is present, and that now is the time to 
take advantage of it. But how should we proceed, what are the political options and �rst and foremost: 
What are the ways forward? 

These are the questions we are gathered here to address. During the next two days, with a program �lled to 
the brim with top academics, experts and political stakeholders from around the world, I expect the debates 
and work that will take place to lay the �rst stones in further improving pig welfare in Europe and ultimately 
in the world.

The Economist has named Denmark �an agricultural superpower� with reference to our substantial and 
effective pig sector. We produce almost 30 million pigs a year � quite a lot for a small country with only 5,3 
million inhabitants. 

However, this comes with a great responsibility.

A pig is an intelligent sentient being, and should be treated as such. That is why we have legislation and 
voluntary agreements in place that seek to secure a high standard of animal welfare in the stables, transports 
and slaughterhouses. These changes did not appear over night, and they did not always come easy.

A little over a year ago, I gathered all the national stakeholders in the pig sector for a summit on pig welfare 
where a declaration was signed by both animal rights groups and the pig production sector. This led to an 
action plan on pig welfare that outlined important issues in our production and set clear goals for improving 
them.

In many ways, this is what keeps Denmark a world leader on animal welfare. But we can do even better: We 
are committed to sharing our experiences and learning from others.

This conference is an opportunity for scholars, experts, NGO�s and international stakeholders in the �eld of 
pig welfare to discuss the strategies on how to move forward on pig welfare - not only for Denmark but 
for pig production throughout the world. I believe this is an obligation we have, scholars, lobbyists and 
politicians alike, not only to the animals in our stables but to each other.

I hope you will �nd the conference and your stay in Copenhagen both valuable and enjoyable.
 
 
 

WELCOME

 
Many regards,
 
 
 
 
 
 
 
Dan Jłrgensen,  
Minister of Food, Agriculture and Fisheries
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WELCOME
Animal welfare in the European Union: 
toward full compliance
By the EU Commissioner for Health and Food Safety, Vytenis Andriukaitis

A major milestone for animal welfare was attained with the Treaty of Lisbon in 2009.  Indeed, the 
de�nition of animals as �sentient beings� is now a stand-alone in the Treaty on the Functioning 
of the European Union and it represents one of the provisions of general application which affects 
several important EU policies. 

Animal welfare is part of the overall concept of quality and more and more European consumers 
call for animal friendly products. 

The EU Strategy for the protection and welfare of animals 2012 � 2015 is focussed on the en-
forcement of the EU rules. The holistic approach of the Strategy reinforces the priority given to 
proper enforcement of the current EU rules to grant fair competition conditions in the internal 
market. 

As regards the state of implementation of group housing of sows across the Union, almost two 
thirds of Member States are fully compliant while others are making steady progress in order to 
be fully compliant. In addition to the group housing of sows, work is still on-going on the devel-
opment of guidelines on the protection of pigs. The guidelines will aim to achieve better imple-
mentation of the Directive�s requirements on the use of manipulable materials. 

Furthermore the Commission acts as facilitator to encourage the abandoning of the surgical cas-
tration of pigs: this action was initiated by main European stakeholders and some Member States. 
The contribution of the Commission with scienti�c and technical research in this area is important 
to ensure that progress is made.

Better education and increasing dissemination of innovative solutions and good practices are 
essential tools for improving animal welfare. The Commission proposal revising the legislation 
on of�cial controls includes the establishment of EU reference centres for animal welfare. These 
centres will make a valuable contribution through better technical knowledge and assistance, 
strengthening the enforcement of animal welfare standards. 

The future of animal welfare for pigs in the European Union is improving and the Commission and 
I will continue to prioritize animal welfare.
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Animal WelfaRe 
in denmaRk
What are the best ways for de�ning and assessing animal welfare and how is this 
re�ected in welfare regulations as well as in recent political initiatives? The Danish 
approach to these issues is brie�y described below. An introduction is given to the 
Danish Pig Welfare Action Plan that was launched in 2014 and to the Danish Centre for 
Animal Welfare that was established in 2010.

DEFiNiNG aNiMaL WELFaRE - THE FiVE FREEdOMS 
In order to achieve a basis for assessing the animals� welfare, we have to translate the vision of the 
good animal life into criteria, the ful�lment (or lack of ful�lment) of which can be measured.  One 
of the most in�uential attempts to set out such criteria is the Five Freedoms, which were devel-
oped by the British Farm Animal Welfare Council (based on the work of the Brambell Committee). 
The Five Freedoms clearly set out a framework de�ning what should be checked and measured 
when assessing animal welfare. However, the measures are worded very broadly and therefore 
leave it open where to draw the line in determining whether an animal can be said to be offered 
conditions that give it the �ve freedoms.

ANiMaL WELFaRE LEGiSLaTiON iN DENMaRK
The current Danish Act on the protection of animals gives the general basic principles on animal 
welfare.  The Act was adopted by Parliament in 1916 and has been amended several times since, 
however, the basic principles have not been amended. The Act covers all wild and domesticated 
animal species, both vertebrates and non-vertebrates. It is mainly a framework-act although it 
contains a number of speci�c provisions. The basic principles are contained in paragraphs 1, 2, 
and 3, section 1 of the Act. 

In Denmark there are a number of Acts and Provisions that go beyond EU regulation - for example 
with respect to loose housing of pregnant sows already from the time of weaning. 

PiG WELFaRE AcTiON PLaN 
Recognizing the huge responsibility that comes with a Danish production of approximately 30 
million pigs annually, it has been established that there is a need to do more to address welfare 
problems for pigs. This should be done in a way that balances the need for signi�cant improve-
ments of animal welfare with the interests of the industry and with respect to economic growth 
and development.

On 13th of March 2014, Dan Jłrgensen - Danish Minister of Food, Agriculture and Fisheries - in-
vited representatives from the Danish farming industry, slaughterhouses, animal welfare organi-
zations, consumer organizations, veterinarians and retailers to a �Pig Summit� focusing on better 
welfare for pigs. At the summit it was agreed to work for signi�cant animal welfare improve-
ments for pigs - at the same time considering the high reputation of Danish Agriculture and Food 
Industry as well as future growth possibilities in the food sector.
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It was furthermore agreed that conditions in the pig barn should be improved through a joint 
effort. The main emphasis of this effort will happen in the agricultural industry � however the 
support from retailers and consumers is also important. 

In order to achieve the objectives agreed upon at the Pig Summit, an action plan for better animal 
welfare for pigs has been launched by the Danish Ministry for Food, Agriculture and Fisheries in 
June 2014. The action plan comprises a number of initiatives on nine key areas (see Fact Box). 

DaNiSH CENTRE FOR ANiMaL WELFaRE
The Danish Centre for Animal Welfare (DCAW) based at the Danish Veterinary and Food 
Administration was established in 2010 with an overall aim to contribute to the improvement of 
animal welfare in Denmark. 

The main tasks of DCAW are to collate and communicate animal welfare related data and knowl-
edge to relevant stakeholders, such as farmers, politicians, NGO�s, veterinarians and the gen-
eral public. In DCAW, the authorities work together with animal welfare researchers from the 
University of Copenhagen and Aarhus University in order to initiate and support animal welfare 
research in order to boost the animal welfare agenda.
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DCAW has in cooperation with the Danish Ministry of Food, Agriculture and Fisheries organized 
the international conference: Improving pig welfare � what are the ways forward?

For more information on DCAW·s activities and organisation visit the website: http://www.foede-
varestyrelsen.dk/english/Pages/default.aspx 
 
DEVELOPiNG NaTiONaL aNiMaL WELFaRE iNdicES FOR PiGS aNd caTTLE
In Denmark, there is a great desire to better assess and monitor changes over time in animal wel-
fare, especially for pigs and cattle. Therefore, a political decision has recently called for a project 
with the aim of developing animal welfare indices for pigs and cattle at a national level. National 
indices will form the basis for better decision-making among veterinary authorities, politicians 
and the agricultural industry in regard to animal welfare. Furthermore, national indices will make 
it possible to assess the results of different activities that may affect animal welfare � e.g. new 
legislation or campaigns. The development of indices is carried out in a collaborative project in-
volving The Danish Veterinary and Food Administration, University of Copenhagen and Aarhus 
University. Aspects of the project will be presented at the conference by Professor Björn Forkman 
and Professor Hans Houe from University of Copenhagen.

THE FIVE 
FREEDOMS
 (Source: www.fawc.org.uk/freedoms.htm)

1.	 Freedom from hunger and thirst � by ready access to fresh water 
and a diet to maintain full health and vigour

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

3.	 Freedom from pain, injury or disease � by prevention or rapid 
diagnosis and treatment

4.	 Freedom to express normal behaviour � by providing suf�cient 
space, proper facilities and company of the animal�s own kind

5.	 Freedom from fear and distress � by ensuring conditions and 
treatment which avoid mental suffering
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ACTION PLAN - BETTER 
ANIMAL WELFARE FOR PIGS
1.	 Higher survival rates among piglets and sows
2.	 In the longer term all sows should be housed in loose housing systems
3.	 Ending castration of piglets
4.	 Reducing the number of tail docked piglets
5.	 Strengthened efforts against gastric ulcers 
6.	 Animal welfare to be included in innovation of future pig stable systems.
7.	 More options and information for consumers
8.	 More education in animal welfare
9.	 Pig welfare improvements internationally
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07:45-08:45 Registration of participants

08.45-09.00 Welcome and Introduction to the Danish Pig Welfare Action Plan
Dan Jłrgensen, Minister for Food, Agriculture and Fisheries, DK

09.00-09.20 The Welfare Challenges Facing the Pig Sector
Peter Stevenson, Chief Policy Advisor of Compassion in World Farming, UK

09.20-10.10 Could Animal Production become a Profession?
David Fraser, Professor, University of British Columbia, Canada

10.10-11.00 Coffee break and poster viewing
Downstairs Foyer +  2nd �oor foyer

DaNiSH PiG WELFaRE AcTiON PLaN

11.00-11.30 Assessment and Alleviation of Pain in Pig Production
Sandra Edwards, Professor, Newcastle University, UK

11.30-12.00 Neonatal Piglet Mortality in Relation to Sow Farrowing Environment
Lene Juul Pedersen, Senior Researcher, Aarhus University, DK

12.00-13.00 Lunch

PiG PROdUcTiON � a SUSTaiNaBLE PROdUcTiON

13.00-13.30 Animal Welfare in Organic Pig Production
Jan Tind Słrensen, Professor, Aarhus University, DK

13.30-14.00 The Intelligent Pig Barn
Anders Ringgaard Kristensen, Professor, University of Copenhagen, DK

14.00-14.10 Introduction to workshops  
Per Henriksen, CVO, Danish Veterinary and Food Administration, DK

14.10-14.40 Coffee break + relocate to upstairs workshop rooms

14.40-16.40 Workshop sessions 

Workshop 1: Mortality and Welfare in the Farrowing Unit 
Room: �Hovedbanen� � 2nd �oor

Workshop 2: Castration of Piglets
Room: �Kastrup Lufthavn� � 1st �oor

Workshop 3: Tail Docking of Piglets
Room: �Amager Strandpark� � 1st �oor

Workshop 4: Promoting Sustainability and Pig Welfare: Is It Possible?
Room: �Kłdbyen� � 2nd �oor

Workshop 5: Market Driven Animal Welfare � The Role for Retailers and Consumers
Room: Main auditorium � ground �oor

Workshop 6: Animal Welfare Education and Training � How, For Whom and To What Effect?
Room: �Vesterbro Torv� � 2nd �oor

Workshop 7: Transport of Pigs and Animal Welfare
Room: �Enghave Plads� � 2nd �oor

16.40-16.55 Relocate to main auditorium on ground �oor

16.55-17.00 Introduction to speeches from Ministers and to panel discussion
Dan Jłrgensen, Minister for Food, Agriculture and Fisheries, DK

17.00-17.10 Towards Sustainable Pig Farming � The Dutch Way.
Sharon Dijksma, Minister for Agriculture, NL

PROGRaMMEdaY 1
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PROGRaMME

PROGRaMMEdaY 2

17.10-17.20 Minding Animals � Ways to Improve Animal Welfare
Christian Schmidt, Federal Minister of Food and Agriculture, DE

17:20-17:30 High Animal Welfare � A Winning Concept for Future Pig Production
Sven-Erik Bucht, Minister for Rural Affairs, SE

17.30-17.55 Panel discussion between the Ministers	

17.55-18.00 Short statement from the European Commission
Representative from the European Commission

18.00-19.00 Happy hour

19.30- Conference dinner

 
08.30-09.00 Registration of participants

09.00-09.10 Opening of day 2
Per Henriksen, CVO, Danish Veterinary and Food Administration, DK

ANiMaL WELFaRE aSSESSMENT

09.10-09.40 Use of Animal Welfare Indicators
Jeremy Marchant-Forde, Research Animal Scientist, USDA-ARS, USA

09.40-10.10 Use of Register Data to Assess Animal Welfare
Hans Houe, Professor, University of Copenhagen, DK

10.10-10.40 The Danish Animal Welfare Index Project 
Björn Forkman, Professor, University of Copenhagen, DK

10.40-11.10 Coffee break and morning snack

EdUcaTiON aNd MaRKET dRiVEN aNiMaL WELFaRE

11.10-11.40 Ethical Meat Production and Consumer Responses
Athanasios Krystallis Krontalis, Professor, Aarhus University, DK 

11.40-12.10 Good Welfare is Good Business
Jeremy Cooper, CEO, Freedom Food and Kate Parkes, Senior Scienti�c Of�cer, RSPCA, UK

12.10-12.40 The Effects of Stockperson Education and Training on Farm Animal Welfare
Paul Hemsworth, Professor, University of Melbourne, Australia

12.40-13.30 Panel discussion 

Peter Stevenson, Chief Policy Advisor for Compassion in World Farming, UK

Dan Jłrgensen, Minister for Food Agriculture and Fisheries

Peter Sandłe, Professor, University of Copenhagen, DK

Claus Fertin, Head of Danish Pig Research Centre, DK

Britta Riis, Eurogroup for Animals, DK

13.30-13.45 Closing remarks for conference
Dan Jłrgensen, Minister for Food, Agriculture and Fisheries, DK

13.45-14.45 Lunch





ShoRt papeRs fRom

PLenaRY 
speakeRs
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Peter Stevenson studied economics and law at Trinity College, Cambridge. He is the Chief 
Policy Advisor of Compassion in World Farming. He has written comprehensive legal analyses 
of EU legislation on farm animals and of the impact of the WTO rules on animal welfare. Peter 
is lead author of the recent study by the FAO reviewing animal welfare legislation in the beef, 
pork and poultry industries. He has written well-received reports on the economics of livestock 
production and on the detrimental impact of industrial farming on the resources � land, soil, 
water, biodiversity � on which our future ability to feed ourselves depends.

SUMMaRY
Pig welfare reforms that are needed include 
ending surgical castration and farrowing crates 
as well as compliance with EU legislation that 
requires the provision of enrichment and pro-
hibits routine tail docking. Improved welfare 
can sometimes produce economic bene�ts. In 
other cases it entails increased costs but con-
sumers are increasingly willing to pay for better 
welfare. Substantial CAP funds should be used 
to help restructure the pig sector. Tax breaks 
could help reduce the costs of high welfare for 
farmers and consumers. We need a new model 
of food and farming that promotes healthy di-
ets, good animal welfare and protects natural 
resources.

The pig sector is now largely compliant with the 
EU ban on sow stalls. This is welcome though 
some Member States have yet to achieve full 
compliance. However, a number of serious 
problems remain. I recognise the pig sector 
is under continuing pressure to reduce costs 
which can make it dif�cult to improve welfare. 
But better welfare is essential.

CaSTRaTiON
Most male pigs in the EU continue to be cas-
trated. The European Declaration on alterna-
tives to surgical castration of pigs aims to end 

surgical castration by 2018. Progress has been 
slow. 

Some Member States have avoided castration 
for many years. Castration is rare in Ireland and 
the UK and most pigs are not castrated in Spain 
and Portugal. However, only two Member 
States have made substantial progress since 
the Declaration was signed. 60% and 39% of 
Dutch and Belgian male pigs respectively are no 
longer castrated.

The pig sector must commit much greater en-
ergy to ending surgical castration. A good ap-
proach is immunocastration. This is widely used 
in Belgium so it should be possible to gain con-
sumer acceptance elsewhere. 

Alternatively, entire males can be reared. Boar 
taint and aggression in entire males can be 
reduced by selective breeding, modi�ed feed 
composition, reduced stress, and maintain-
ing clean �oors and animals.1 Where surgical 
castration is performed, prolonged analgesia 
and anaesthesia must be used though none 
of the methods currently available are really 
satisfactory.

SENTiENT BEiNGS
The EU Treaty recognises animals as �sentient 

THE WELFaRE cHaLLENGES 
FaciNG THE PiG SEcTOR
Peter Stevenson, Compassion in World Farming
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beings�. One aspect of sentiency was illuminat-
ed by Lyall Watson in The Whole Hog:

�I know of no other animals that are more 
consistently curious, more willing to explore 
new experiences, more ready to meet the 
world with open-mouthed enthusiasm. Pigs 
are incurable optimists and get a big kick out 
of just being�.

Yet most EU pigs are reared in barren condi-
tions in which they are unable to engage in their 
natural behaviours of rooting, foraging and 
investigating their surroundings. Kept indoors 
throughout their lives, they never experience 
fresh air, daylight or the warmth of the sun. 

ENRicHMENT MaTERiaLS aNd TaiL  
dOcKiNG
The Pig�s Directive requires farmers to provide 
effective enrichment. It states that pigs �must 
have permanent access to a suf�cient quanti-
ty of material to enable proper investigation 
and manipulation activities, such as straw, hay, 
wood, sawdust, mushroom compost, peat ��. 

Farmers may use a material other than one 
of those speci�ed but it must be as effective 
as those listed in ful�lling the objective of the 
legislation which is that pigs must be able to 
engage in �proper investigation and manipula-
tion activities�.

The European Food Safety Authority (EFSA) has 
concluded that enrichment materials should 
be complex, changeable and destructible2 and 
that chains, plastic chewing sticks and balls are 
not effective as enrichment.3 

Most farmers provide no enrichment at all or 
just metal chains even though the European 
Commission has stressed that since chains �are 
not suf�cient to provide for the manipulatory 
need of pigs, they may be used as supplement 
to destructible and rooting materials but not as 
a substitute for them�.4

The Directive also prohibits routine tail dock-
ing. It does not prohibit all docking but pro-
vides: �Before carrying out [tail docking], other 
measures shall be taken to prevent tail biting 

� For this reason inadequate environmental 
conditions or management systems must be 
changed.�
This means that farmers may only lawfully tail 
dock if they have �rst tried to prevent tail bit-
ing by �other measures� and in particular have 
changed �inadequate environmental condi-
tions or management systems� but nonethe-
less still have a tail biting problem. 

Scienti�c research helps us to understand which 
conditions are �inadequate� as it has identi�ed 
the factors that are most likely to cause tail bit-
ing. EFSA has concluded that �the largest risk 
for being tail bitten is the lack of appropriate 
enrichment�.5 

If there are no enrichment materials or only 
chains, toys or plastic objects, the farmer has 
failed to change �inadequate environmental 
conditions� and so cannot tail dock.

A Technical Report prepared for EFSA stresses:
�An intact curly tail may well be the single 
most important animal-based welfare indica-
tor for ... pigs .... In addition, it stands for 
high-quality management and respect for the 
integrity of the pig.� 

Farmers who get their pigs through to slaugh-
ter age without either tail biting or docking will 
have run a very good system.

The EU legislation that requires the provision of 
enrichment and prohibits routine tail docking 
has been in force since 2003. Yet it is ignored 
by the vast majority of farmers. The pig sector 
must stop behaving as if it is above the law. 

Member States must now enforce the law. The 
EUWelNet project has produced an excellent 
training tool to assist enforcement of�cials in 
understanding these provisions.6 The Member 
States should use this tool which is available in 
several languages.

SENTiENT BEiNGS REViSiTEd
Another glimpse of what sentiency might en-
tail was provided by St Basil of Caesaria in the 
Fourth Century:
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�May we realize that they live not for us 
alone, but for themselves and for Thee and 
that they love the sweetness of life even as 
we, and serve Thee better in their place than 
we in ours�.

MaNY SOWS STiLL SPENd OVER 20 WEEKS 
OF THE YEaR iN cRaTES SO NaRROW THaT 
THEY caNNOT TURN ROUNd
The EU ban on sow stalls allows them to be 
used for the �rst four weeks of pregnancy. In 
addition the ban does not extend to farrowing 
crates. Sows are placed in farrowing crates 3-7 
days before giving birth and are kept there until 
the piglets are weaned at 21-28 days of age. 
On average sows produce 2.3 litters per year. 
Accordingly, despite the sow stall ban, many EU 
sows continue to be con�ned in stalls/crates for 
over 20 weeks each year.

Farmers should stop using sow stalls altogeth-
er. Farrowing crates should be rapidly replaced 
by free farrowing systems. A number of such 
systems are available and research shows that 
piglet mortalities in loose farrowing systems 
can as low as or lower than in crates.7 8 

EXcESSiVE LiTTER SiZE 
The breeding of sows for large litters results in 
high levels of mortality before birth and among 
piglets born alive. The latter is due to low birth 
weights which are also associated with a va-
riety of negative long-term effects on piglets, 
such as increased reactivity to stress through-
out the pig�s lifetime.9 Large litters can result in 
intense teat competition which can be painful 
for the sow and lead to some piglets failing to 
gain suf�cient milk.10 The breeding of sows for 
increasing litter size should be ended.

THE WaY FORWaRd
We need to challenge the assumption that 
better welfare will always be an economic bur-
den. The designer of the 360° farrowing pen 
reports that because this system is less stressful 
for sows, they eat more leading to the piglets 
being up to 25% heavier at weaning.11 The 
average bene�t of raising uncastrated pigs is 
around €5 per pig due to better feed conver-
sion.12 Beyond a certain point increasing litter 

size can be economically disadvantageous due 
to the increased costs of sow care and the 
poorer quality of some piglets.13

In some cases improved welfare will entail high-
er costs. However, good animal welfare can be 
a marketing advantage as there is growing in-
terest in food quality with consumers viewing 
good standards of animal welfare � along with 
health, provenance, taste and wider sustain-
ability attributes � as an important component 
of food quality. 

Farmers who rear pigs outdoors or to high 
indoor welfare standards under an assurance 
scheme may �nd that consumers are willing 
to pay a price premium which not only covers 
the extra costs but provides increased pro�ts.14 
Some retailers will pay more for high welfare 
pigmeat e.g. the German initiative Tierwohl.

Compassion in World Farming engages pos-
itively with food businesses providing advice 
and technical support. Its Good Pig Award cel-
ebrates farms and companies with high welfare 
standards.

If consumers are to fully play their part in driv-
ing animal welfare improvements they need 
to be better informed about today�s livestock 
production methods and their implications for 
animal welfare. Governments and industry 
need to be more open about the nature of 
modern intensive production. This could lead 
to a greater proportion of consumers being 
prepared to pay more for high welfare food. 
Also, mandatory labelling of meat as to farm-
ing method should be introduced; this would 
empower consumers to make informed choic-
es. As is already the case for eggs, meat from 
intensively farmed animals should be labelled 
as such.

Government too must play a part in helping us 
move to higher welfare. Substantial CAP funds 
should be used to help restructure the pig sec-
tor e.g. by supporting investments in free far-
rowing systems and contributing to the cost of 
providing enrichment materials for a transition-
al period. 
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Tax breaks could reduce the cost of high wel-
fare farming. Farmers� tax liabilities could 
be reduced by providing generous capital 
allowances for investments in high welfare 
farming. Consumer costs could be lowered 
by placing the minimum VAT rate on high 
welfare food.

A report by the German Scienti�c Advisory 
Board stresses that the livestock sector has be-
come socially unacceptable due to its adverse 
impact on animal welfare and the environ-
ment.15 It concludes: �the current housing con-
ditions of the majority of farm animals are un-
sustainable�. The European Commission points 
out that overconsumption of animal protein 
can lead to obesity, diabetes, heart diseases 
and certain cancers.16 

We need a new model of food and farming. 
This should restore and enhance the natural re-
sources � water, soil, biodiversity - on which our 
ability to feed ourselves depends. It should pro-
mote healthy diets and good animal welfare. 
We should unlock farmers from the treadmill 
of having to produce ever more at ever lower 
costs. Farmers should be able to earn a decent 
living from producing high quality food. 

EU farmers must not be undermined by cheap 
imports from third countries produced to lower 
animal welfare standards. The EU should re-
quire imported animal products to come from 
animals reared to welfare standards equivalent 
to our own. Recent developments in WTO case 
law suggest that this is possible provided that 
there is no element of discrimination against 
imports.17
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look less like a group of industries competing 
to sell their products, and more like a profes-
sion providing an important service.

A second feature of professions is competence: 
people cannot just decide to be doctors � they 
have to demonstrate their ability. Could this be 
applied to animal producers? Fifty years ago, 
when animal production was in the hands 
of millions of small-scale, mixed farmers, this 
would have been inconceivable. Today, how-
ever, pig production is a very specialized occu-
pation where it is reasonable to expect a high 
level of speci�c skill and knowledge. Moreover, 
the past 10-20 years have seen a growing 
trend for certi�cation of farms according to 
standards for animal welfare, food safety and 
other issues. If this certi�cation process were 
managed by producers and based on achiev-
ing good performance rather than simply using 
certain types of environments, this would move 
animal production much closer to a profession-
al model.
	
Third, could animal producers develop a 
self-regulatory system to show that they are 
adhering to the ethical expectations of society? 
Here again, the growing trend toward stan-
dards and certi�cation are a move in that di-
rection, but the standards would need to take 
public expectations into account. As we saw 
above, people have different views of animal 
welfare ranging from physical health to natu-
ral living conditions to freedom from pain and 
distress. Thus, to meet the expectations of soci-
ety, producers would need active engagement 
with the public to negotiate widely accepted 
standards. 
	
In all three of the above respects, animal pro-
duction is not currently functioning as a profes-
sion, but changes have occurred which make 
a professional model look more feasible than 
ever before. Shifting animal production toward 
a professional model would be a long-term 
project, but it seems a more promising way to 
improve animal welfare than the current ap-
proach of regulating the physical environment. 
And in time I believe it would also help main-
tain public trust in animal producers.
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SUMMaRY
In the process of pigmeat production, animals 
can experience pain which compromises their 
welfare. This sometimes arises from procedures 
carried out deliberately for management pur-
poses. These require an ethical justi�cation un-
derpinned by scienti�c assessment of the inten-
sity and duration of pain and distress associated 
with each course of action, and the potential 
for pain alleviation by appropriate anaesthesia 
and analgesia. In other cases, pain arises from 
spontaneous health disorders. Whilst risk fac-
tors and remedial measures are often known, 
better methods are required for the on-farm as-
sessment of associated pain and the provision 
of analgesia when this occurs.

INTROdUcTiON
�Freedom from pain, injury and disease� 
makes a fundamental contribution to good 
animal welfare, and is enshrined in the �Five 
Freedoms� used widely as a welfare frame-
work. However, in the process of breeding and 
rearing pigs for meat production, some animals 
can experience pain which compromises their 
welfare. In some cases, this pain results direct-
ly from procedures carried out as a result of 
management decisions. Widespread examples 
of these include the castration of male pigs to 
reduce the risk of boar taint in the meat, the 

docking of piglets� tails to reduce the risk of 
injurious tail biting in later life, the reduction of 
canine teeth in neonates to reduce facial dam-
age from sibling competition, the nose-ringing 
of outdoor sows to reduce pasture destruction, 
and the ear tagging, tattooing and slap mark-
ing of animals for identi�cation purposes. In 
other cases, the occurrence of pain is not di-
rectly attributable to human intervention, but 
arises from health disorders developed spon-
taneously by the animals. These include both 
acute injuries and infections, and more chronic 
conditions like osteochondrosis, pneumonia 
and gastric ulcers. The pain associated with 
such conditions is still poorly understood, and 
often relies on human analogy. In this paper, 
the challenges of understanding, practical as-
sessment and alleviation of pain are discussed 
with reference to three different examples of 
pain-producing situations. Each of these high-
lights different issues which must be addressed 
by scienti�c research and ethical debate.

CaSTRaTiON
Castration of male piglets is an example of a 
pain-causing procedure carried out primarily 
for human bene�t. Whilst it has been suggest-
ed that animal welfare bene�ts may also arise, 
through reduction in aggression and undesir-
able sexual behaviours as animals reach puberty, 

ASSESSMENT aNd aLLEViaTiON 
OF PaiN iN PiG PROdUcTiON
Sandra Edwards, School of Agriculture, Food & Rural Development, Newcastle University, 
Newcastle upon Tyne NE1 7RU, United Kingdom, [sandra.edwards@ncl.ac.uk]
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it has been shown in experimental studies and 
large scale practice that intact males can be 
reared without major welfare problems when 
management is good. The main reason for cas-
tration is to avoid the risk of undesirable odour 
and �avour in the meat from compounds asso-
ciated with male sexual development (the so-
called �boar taint�), which markedly reduces 
the value of the carcass. The justi�cation for 
the procedure can thus be considered as largely 
for human economic bene�t. Ethical consider-
ations therefore demand that the need for the 
practice should be questioned and, if it is con-
sidered necessary, that methods to prevent or 
alleviate any associated pain should be sought.

Castration of male animals is widespread 
throughout the farming industry and accept-
ed as a part of normal commercial practice. 
Historically it has been carried out on the young 
animal without anaesthesia or analgesia and, 
in the case of the pig, by a surgical procedure 
as necessitated by the anatomy of the testes in 
this species. There is no doubt that this proce-
dure causes pain � many scienti�c studies have 
shown through measurement of physiological 
and behavioural responses that the pain is in-
tense during the surgery itself, and that some 
degree of discomfort persists for several days 
(von Borell et al., 2009).

Given this knowledge, the necessity for the 
procedure is a topic of current debate. Some 
countries (UK, Ireland) have largely abolished 
the practice and other countries are moving 
in this direction (Backus et al., 2014). This has 
been stimulated by the 2010 European decla-
ration on alternatives to surgical castration of 
pigs, a voluntary agreement between stake-
holders which states that surgical castration of 
pigs should be abandoned by 1 January 2018. 
Whilst progress towards achieving this goal 
has been made through genetic selection and 
nutritional interventions to reduce boar taint, 
and through development of rapid methods 
for taint detection and on-line carcass sorting, 
there is uncertainty about how soon these can 
deliver an acceptable system for entire male 
production. There are also particular produc-
tion systems for specialised products, e.g. the 

heavy pigs for Italian ham production and tradi-
tional breeds in organic and silvo-pastoral rear-
ing systems, where use of entire males may still 
be infeasible. As an interim measure in many 
countries, and a possible longer term solution 
in specialist systems, the continuation of sur-
gical castration with prolonged analgesia and/
or anaesthesia is being implemented. Whilst in-
jectable analgesia is simpler to apply, and thus 
the preferred practical option in most countries 
at the present time, scienti�c evidence suggests 
that it is unable to reliably abolish the acute 
pain experienced during surgery. In several 
countries, general anaesthesia is, or will soon 
become, a legal requirement for continuation 
of surgical castration but the dif�culty and cost 
of this approach make others doubtful about 
application.  The alternative approach of im-
munological castration is now technically fea-
sible, and implemented in some countries, but 
gives rise to signi�cant consumer and retailer 
concerns. Even if these can be overcome, the 
ethical issue of animal integrity still remains 
a barrier to any approach except entire male 
production.  

TaiL dOcKiNG
Tail docking is also a deliberate management 
procedure but, unlike castration, its justi�ca-
tion is argued on the basis of a cost/bene�t 
balance for the animal itself. It is carried out 
on the young piglet to reduce the risk of re-
ceiving injury from tail biting in later life, which 
is unquestionably a serious welfare problem. 
Tail docking also differs from castration in the 
degree of pain apparently associated with the 
procedure, with many farmers believing this to 
be negligible on the basis of the piglet reac-
tions that they observe. Whilst more detailed 
scienti�c study suggests that acute pain does 
indeed occur, measurements of stress physiol-
ogy have sometimes shown effects no great-
er than distress from handling. However, the 
possibility of longer term pain from neuromas 
which develop in the damaged nerves has also 
been raised and much uncertainty still exists 
about this (Edwards and Bennett, 2014). 

A true ethical justi�cation of tail docking us-
ing risk assessment methodology requires 
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the quanti�cation of both �exposure assess-
ment� (the number of animals involved and 
risk of harm) and �hazard characterisation� 
(the degree of pain and distress) associated 
with early tail docking or the tail biting con-
sequences of failing to do so. Objective infor-
mation on this is currently being gathered in 
the EU FareWellDock project (www.farewell-
dock.eu). Multidisciplinary approaches to as-
sessment of the immediate and longer term 
pain associated with tail resection in early or 
later life include behavioural response and fa-
cial expression (Lonardi et al., 2013), changes 
in tail thermal characteristics and sensitivity 
to mechanical pressure (di Giminiani et al., 
2014), structure and function of the nerves 
after damage and healing (Carr et al., 2015), 
and molecular markers in the spinal cord and 
brain of chronic pain and anxiety (Oberst et 
al., 2015).

If it can be demonstrated that long term pain 
does not occur, and that any acute and medi-
um term pain can be alleviated by appropriate 
use of anaesthesia and analgesia, then the 
welfare implications of the procedure for the 
animal itself might be minimal and justi�able 
to reduce risk of the far greater harm of be-
ing tail bitten. However, this does not remove 
the ethical argument for respecting the integ-
rity of animals. Some countries have already 
abolished tail docking and, whilst the preva-
lence of tail biting is higher than in docked 
animals, risk can be minimised by appropriate 
housing and management. The risk factors for 
tail biting have been widely studied and tools 
for risk evaluation and risk reduction now exist 
(Taylor et al., 2012).  However, even with sys-
tems deemed to be of low risk, signi�cant tail 
biting outbreaks can still occur and, in the ab-
sence of any reliable method to control their 
severity once started, many farmers are reluc-
tant to accept such risk. Looking to the future, 
genetic selection strategies and improvement 
in enrichment provision offer further risk re-
duction potential, whilst recent work on the 
neuroendocrine basis of tail biting may lead to 
pharmacological control products which could 
make this reduced risk acceptable in commer-
cial practice.

GaSTRic ULcERS
Whilst greatest societal and scienti�c attention 
has been focussed on the pain associated with 
deliberate management procedures, from the 
perspective of the animals these may not be 
the most important sources of pain-induced 
welfare compromise. The pain associated with 
procedures is primarily acute and predictable 
in time, and therefore amenable to planned 
pain control interventions. This contrasts with 
the possibility for both acute and chronic pain 
associated with unpredictable, and possibly 
undetected, health conditions. Whilst the pain 
associated with lameness arising from trauma, 
infection or degenerative joint disease is now 
starting to receive more scienti�c attention, 
the potential for pain associated with other en-
demic conditions such as pneumonia and gas-
tric ulcers is still relatively neglected. 

Oesophago-gastric ulcers have been shown in 
a number of surveys to be widespread in both 
growing pigs and sows. They are characterised 
by erosion and ulceration of the lining of the 
stomach. As they become more severe, inter-
mittent bleeding may take place leading to 
anaemia and, in extreme cases, massive hae-
morrhage and death (Friendship, 2006).  As 
many as 60-80% of growing pigs can show 
some degree of alteration or erosion of the 
stomach lining, and 5-10% have more serious 
ulceration. In sows the problem seems even 
greater, with 25% or more of animals show-
ing ulceration. The extent to which these ulcers 
cause pain to affected animals in relation to 
their degree of severity is unknown, although 
only animals with more severe ulcers show in-
appetance and loss of condition. In humans, 
the condition is known to be acutely painful, 
and the similarity in anatomy might suggest 
this to also be the case in pigs. If so, the high 
prevalence of the condition constitutes a seri-
ous welfare problem. 

In humans, bacterial infection with Helicobacter 
is the main cause of gastric ulcers, but infection 
seems to be a less important causal factor in 
pigs. It has been known for many years that 
feed-related factors are the primary cause, with 
particle size of the diet as the most important. 
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Finely ground diets, particularly when pelleted, 
signi�cantly increase severity of ulceration, as 
do diets with high wheat content.  Other di-
etary factors reported as being associated with 
increased ulceration have included low pro-
tein or low �bre diets, de�ciencies in vitamin 
E, selenium or zinc, and high levels or iron or 
calcium. Housing conditions can also affect 
ulcer prevalence and severity, with animals 
housed in straw-based systems having few-
er problems. The extent to which this relates 
to dietary effects of increased �bre ingestion 
or to other stress-related aspects of the hous-
ing conditions is still unclear, since increasing 
dietary �bre has sometimes, but not always, 
reduced ulceration. Social stressors such as 
mixing and high stocking density, as well as 
concurrent diseases, can also increase ulcer-
ation. It has been suggested that these effects 
may be mediated through increased irregularity 
of feeding patterns, another known risk factor 
and one to which dry sows will be particularly 
subject, but the mechanistic basis of effects is 
still poorly understood and genetic differences 
are also known to exist. Since ulcers can de-
velop in a relatively short period of time, and 
be exacerbated by transport stress, it is not al-
ways straightforward to link abattoir data back 
to farm practice. Furthermore, since no reliable 
diagnostics have been validated in live animals, 
it is dif�cult to assess the time course of ulcer 
development and current degree of severity in 
order to evaluate the extent of any associated 
pain and address remediation. 

CONcLUSiONS
The occurrence of pain in pig production com-
promises animal welfare and must be actively 
addressed. Where such pain arises from delib-
erate management decisions, an ethical justi-
�cation needs to be underpinned by objective 
scienti�c assessment of the intensity and dura-
tion of pain and distress associated with each 
course of action. This assessment can be prob-
lematic, as our understanding of the subjective 
experience of pain in animals is still lacking, 
and multidisciplinary assessment methodolo-
gies need to be employed. The assessment of 
chronic pain is particularly challenging, mak-
ing it dif�cult to quantify for endemic health 

disorders which may have widespread preva-
lence. Whilst the principal goal must be to re-
move the sources of pain through modi�cation 
of production practice and reduction in known 
risk factors, this will not always be completely 
effective. A reliable method for on-farm pain 
assessment is then an essential prerequisite for 
effective alleviation by appropriate anaesthe-
sia and analgesia, and is a pressing subject for 
research.
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SUMMaRY
Use of farrowing crates has been associat-
ed with a number of negative welfare conse-
quences for sows and piglets, among others 
lack of space to accommodate the litter size 
of high proli�c sows. Current knowledge in-
dicates that loose housing improves behaviour 
and physiology of potential bene�t for survival 
and growth of the piglets. However, concerns 
may be raised about the feasibility of the cur-
rently used high proli�c genotype particularly 
for less intensive sow farrowing housing.

DEVELOPMENT iN LiTTER SiZE aNd 
NEONaTaL PiGLET MORTaLiTY
The litter size of Danish sows has, due to a 
successful genetic selection, increased contin-
uously throughout the last 20 years from 12 
to more than 17 total born piglets per litter. 
A side effect has been a simultaneous increase 
in piglet mortality from approximately 2 to 4 
piglets per litter. A similar trend is seen in oth-
er countries where breeding for increased litter 
size is practiced. However, nowhere else than 
Denmark, the selection has been taken to an 
extent where the total number of born piglets 
is now averaging more than 17 (and still in-

creasing), which is beyond what one sow can 
bring up herself.

The major consequences of the large litter size 
are increased duration of farrowing, reduc-
tion in the average birth weight, reduced co-
lostrum per piglet (Devillers et al., 2007) and 
lack of teats for all live born piglets (reviewed 
by Rutherford et al., 2013). In addition, lack of  
space in the farrowing crate limits the free ac-
cess to the sow�s udder and access for piglets to 
rest on a comfortable and warm surface away 
from the sow. 

With sows giving birth to an average of 15.4 
live born piglets and 13.3 piglets weaned per 
litter in 2013,  it takes a high degree of man-
agement input. An increasing number of farms 
are practising birth surveillance during days 
where a high number of sows are expected to 
farrow. Extra personnel are used to assist sows 
during dif�cult farrowings and to assure suf-
�cient heat and access to colostrum for small 
and less viable piglets. To make sure that all 
piglets get colostrum, split nursing at birth is 
practiced. The �rst 10 born piglets are locked 
into the creep area after having had some co-

NEONaTaL PiGLET MORTaLiTY 
iN RELaTiON TO SOW 
FaRROWiNG ENViRONMENT
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SUMMaRY
Organic pig production is a clear alternative to 
conventional pig production providing the pigs 
opportunities to express natural behaviour and 
using a low level of antibiotics. These aspects 
are in line with the expectations of consumers. 
High piglet mortality and a high level of en-
doparasite infections in growing pigs are major 
challenges in organic pig production. Further 
possibilities for rearing entire male pigs and 
for keeping growing pigs on pasture should be 
investigated.   

INTROdUcTiON
Organic pork offers a clear alternative to the 
consumer due to a production form which dif-
fers substantially from indoor conventional pig 
production. Organic piglets stay outdoors on 
pasture until they are weaned late (at 7 weeks 
of age). After weaning, they are kept indoors on 
straw bedding at a relative low stocking density 
and with access to an outdoor concrete area. In 
Denmark, organic sows will stay at pasture 365 
days a year. All organic pigs will have perma-
nent access to forage and eat organic grown 
feed (95% of the ration). The piglets will not 
be tail docked but male piglets are castrated.  

The organic pig production in Denmark is grow-
ing and 110.000 organic pigs were slaughtered 
in 2014, which is less than 1% of the total 
Danish pig production. More than 60% of the 
organic produced pork is exported. The market 
share of organic pork in Denmark is currently 
2%.

The aim of this presentation is to show recent 
Danish results on animal welfare aspects in 
organic pig production with reference to con-
ventional indoor pig production and to discuss 
future possibilities and challenges related to 
animal welfare in organic pig production. 

ANiMaL HEaLTH 
A major health problem for sows is lameness. 
A Danish study in nine major organic sow 
herds and 46 conventional indoor sow herds 
showed that the risk for a sow being lame 
was 3.5 times higher in a conventional herd 
than in an organic herd (Knage-Rasmussen 
et al., 2014). The study further showed that 
the risk for an organic sow being lame was 
higher during summer than during winter. In a 
study in 11 organic sow herds, 150 sows were 
examined 1-3 days after farrowing. In total, 

ANiMaL WELFaRE iN ORGaNic 
PiG PROdUcTiON
Jan Tind Słrensen, Department of Animal Science, Aarhus University, Research Centre Foulum, Blichers AllØ 20, DK-8830 
Tjele
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8.7% of the organic sows were diagnosed 
with the MMA-syndrome (metritis, mastitis, 
agalactia) (Grłnborg et al., 2012).   

Organic slaughter pigs have less respiratory 
problems but a higher risk of being skinny. 
A study in 16 organic and 50 conventional 
indoor herds showed that organic slaughter 
pigs have less skin lesions but a higher risk of 
being skinny (Bonde et al., 2006). The large 
proportion of organic pigs with low body con-
dition may be due to a higher risk of being in-
fected with round worms (helminths). A study 
based on meat inspection data showed that 
organic slaughter pigs with signs of helminth 
infections were estimated to be 50%, com-
pared to 5% in conventional slaughter pigs, 
when data were corrected for a low sensitivity 
(Bonde et al., 2010). A high level of helminth 
infections has previously been found in Danish 
organic pig farms (Carstensen et al., 2002). 
Organic slaughter pigs have fewer problems 
with respiratory diseases than conventional 
slaughter pigs. The above mentioned meat in-
spection study showed that 17% of organic 
slaughter pigs have signs of respiratory diseas-
es compared to 42% in indoor conventional 
slaughter pigs.

Organic pigs seem to be more robust than con-
ventional pigs. In a Danish study, faecal sam-
ples were taken of organic and conventional 
slaughter pigs and examined for Salmonella 
(Bonde & Słrensen, 2012). An ELISA test for 
a Salmonella immune response on meat juice 
from the same pigs was made. It appeared 
that although organic pigs have a higher prev-
alence of positive ELISA tests (indicating that 
the pig has been infected with Salmonella at 
some point of time in life) there were fewer 
organic pigs being potential shedders (having 
Salmonella in faeces). An interesting interac-
tion was found. If a conventional pig had a 
positive ELISA, the risk of being a shedder was 
higher, whereas if an organic pig had a pos-
itive ELISA, the risk of being a shedder was 
lower. This indicates that organic pigs may 
be more robust to Salmonella infections than 
conventional pigs and thereby cause less risk 
for contaminating meat with Salmonella. 

MORTaLiTY
Piglet mortality is a major problem in organic 
pig production. A study including 2480 farrow-
ings in seven large organic sow herds during 
a year (2007/08) showed that 33% of all pig-
lets born died before weaning (Słrensen & 
Pedersen, 2013). It was estimated that 9% of 
the piglets were stillborn. The mortality appears 
to be higher than reported from outdoor sys-
tems in other countries (Słrensen & Pedersen, 
2013). Higher Danish piglet mortality may be 
due to a high litter size in Danish organic pig 
production. The genotypes used in organic 
Danish pig production is similar to what is used 
in Danish conventional pig production.   

Studies on slaughter pigs (Hegelund et al., 
2006) and on sows (Knage-Rasmussen et al., 
2015) did not show any difference in mortality 
between organic and conventional indoor pig 
herds.

ANTiBiOTicS
The use of antibiotics in organic pig production 
is very low compared to conventional indoor pig 
production. A study on slaughter pigs showed 
that usage of antibiotic was 15 times higher in 
conventional compared to organic pig produc-
tion (Wingstrand et al., 2010). A calculation 
based on 11 organic and 51 conventional sow 
herds (material described by Knage-Rasmussen 
et al., 2015)  showed a 5 times higher use of 
antibiotics to sows in conventional sow herds 
compared to organic sow herds.   

The rules for treating pigs with antibiotics are 
restrictive in organic pig production compared 
to conventional pig production. If an organic 
sow is treated more than three times during 
a year and a weaner/slaughter pig more than 
once during life, the involved pigs lose their or-
ganic status. Withdrawal time after treatment 
is twice of what it is in conventional produc-
tion. Further, the diagnoses and the treatment 
of an organic pig need to be carried out by a 
veterinarian.
 
DiScUSSiON
Naturalness play a major role in the view of 
animal welfare in organic farming (Verhoog et 
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al., 2004), which is in line with the view of 
animal welfare held by consumers in general 
(Słrensen & Fraser, 2010). In a sociocultural 
study, a group of Danish citizens were visiting 
an indoor conventional pig herd and an or-
ganic pig herd and asked for their immediate 
impression. They clearly preferred the organic 
production form (Boogaard et al., 2011).

The practise to keep slaughter pigs indoors 
and to castrate male pigs con�icts with the 
general values in organic agriculture. It is 
possible to keep growing pigs on pasture; 
however, the stocking density needs to be 
very low and the cost level is therefore high 
(Hermansen et al., 2014).  Studies on rearing 
entire male organic pigs show that this can be 
done without animal welfare problems; how-
ever, the level of male pigs with boar taint is 
very high (Thomsen, 2015).   

The health status in other European countries 
is similar to what has been found in Denmark 
(reviewed by Lindgren et al., 2014; Edwards 
et al., 2014), except for the piglet mortality. 
The high piglet mortality in Denmark can be a 
major barrier for future success. The possibili-
ties to reduce piglet mortality through breed-
ing and through improved management are 
currently being investigated in a major Danish 
research project. Endoparasite infection in 
growing pigs is a major barrier for keeping 
growing pigs outdoors. Research is needed 
for making robust and operational strategies 
for controlling helminths in outdoor facilities.      

The low level of antibiotic usage found in or-
ganic pig production could indicate that sick 
pigs were not treated. However, an analysis 
on data from 16 organic slaughter pig herds 
did not show any relationship between lev-
el of disease and level of antibiotic usages 
(Słrensen, 2012). Further, the mortality in 
organic sows and slaughter pigs is not high-
er in organic than in indoor conventional pig 
production.   
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ABSTRacT
Until now, production monitoring in pigs has 
mainly focused on growth, reproduction, feed 
consumption and mortality. However, in the 
daily management, pig producers also rely on 
additional observations related to animal behav-
ior, e.g. in relation to climate regulations, and 
early intervention in case of productivity and 
welfare related problems, such as diarrhea, tail 
biting and fouling. In the ongoing PigIT research 
project it is hypothesized that a systematic place-
ment of cheap sensors and cameras in the pro-
duction pens combined with methodological 
developments to integrate the information from 
these sensors will enable automatic detection of 
behavioral patterns re�ecting impaired produc-
tion and welfare. 

INTROdUcTiON
As it is stated in the project description of the 
PigIT project1, the major welfare problems af-
fecting the productivity of growing and �nishing 
pigs are intestinal (i.e. diarrhea, affecting mostly 
weaners) and respiratory (affecting mostly �nish-
ers) diseases. Other major welfare issues are tail 
biting and undesired excretory behavior (fouling) 
with sudden appearance of �lthy �oors.

Until now, computer based production mon-
itoring in growing pigs has mainly focused 
on growth, feed consumption and mortality. 
However, in the daily management, pig produc-

1	  www.pigit.net

ers rely on additional observations related to an-
imal behavior, e.g. in relation to climate regula-
tions, and early intervention in case of economic 
and welfare related problems, such as disease 
and tail biting. These behavioral observations 
also serve as early indicators in case of feed and 
growth related problems.
Several research projects described in the litera-
ture have tried to develop methods for automa- 
tic monitoring in pig production. Previous efforts 
in Denmark have (with a few exceptions) been 
focused on monitoring sows, but in the PigIT 
project, the ambition is to adapt their method-
ology to growing pigs and to go a step further 
and integrate the monitoring methods in active 
decision support and regulation.

It is the hypothesis of the project that a systema- 
tic placement of cheap sensors in the production 
pens combined with methodological develop-
ments to integrate the information from these 
sensors will improve the production process and 
thus add signi�cant value to investment in the 
sensor technology. The potential bene�t will be 
seen in productivity as well as in the welfare of 
the animals in the systems.

SENSORS aNd daTa
In the PigIT project, the strategy is to rely on vi-
sion technology and cheap standard sensors in-
stalled in and around the pens (no sensors are 
positioned on the pigs). The aimed observational 
unit is a pen of weaners or �nishers.

THE iNTELLiGENT PiG BaRN
Anders Ringgaard Kristensen and Dan Błrge Jensen, Department of Large Animal Sciences, University of Copenhagen, 
Grłnnegårdsvej 2, DK-1870 Frederiksberg C, Denmark. 
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Figure 1 illustrates the sensor infrastructure of 
a project herd with sensor based measurement 
of temperature, water consumption and feed in-
take at pen level. Furthermore, cameras installed 
above the pen allow for vision based assessment 
of activity and live weight of the pigs. At section 
level, temperature and humidity are monitored 
by data retrieved from the climate computer in 
the herd. In addition to the automatic registra-
tions, farmers record cases of tail biting, diarrhea 
and fouling.

Figure 2 shows sensor data collected in two pens 
(a double pen as illustrated in Figure 1(b)) over 
a week in February 2015. Water consumption is 
aggregated per hour and shows a clear diurnal 
pattern. Feed consumption is extracted from the 
feeding computer and is shown as kg feed per 
feedstuff per day (including water since it is a 
liquid feeding system). Whereas the water con-
sumption re�ects the behavior of the pigs, the 
amounts fed are basically decided by the farmer 
and controlled by the feeding computer.

The pen level temperature plots show that the 
local temperature �uctuates over time and var-
ies considerably (2�4 ° C) between the two po-
sitions in the pen (see Figure 1(b)). For the week 
shown, it seems that the local temperatures 
measured close to the aisle correspond quite 
well to the temperature measured at section lev-
el, whereas the temperatures measured at the 

drinking nipple at the back of the pen are higher.
The section level temperature and humidity 
shown at the bottom of the �gure are controlled 
by the climate computer and they will to a large 
extent re�ect decisions made by the farmer.

Vision data from the cameras (not shown) are 
used for live weight estimation and activity mon-
itoring. In some herds, data from manual weigh-
ings of the pigs are also available. In addition to 
the sensor data, farmer observations of fouling 
and diarrhea are also shown in Figure 2.

DaTa FiLTERiNG aNd EaRLY WaRNiNG
The idea of an early warning system is to auto-
matically detect patterns in data re�ecting im-
paired production or welfare. Welfare problems 
are primarily expected to in�uence the behav-
ior of the pigs as expressed by the activity level 
and the drinking pattern. Other kinds of data as 
for instance the humidity, the local temperature 
or the feed allocation may serve as explanatory 
variables or risk factors.

Several methods like hidden Markov models 
(Aparna et al., 2014; Udupi, 2014) or state 
space models (Madsen et al., 2005; Cornou and 
Lundbye-Christensen, 2012)  may be applied in 
the detection of impaired welfare.

In the PigIT project, a state space model in terms 
of a multivariate dynamic linear model is applied 

Figure 1.  The sensor and data infrastructure of the herds of the PigIT project. Data on humidity and temperature from the 
climate computer are at section level. All other information is at pen (or double pen) level.
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for detection of fouling and diarrhea in a pilot 
study by Jensen et al. (2015). The basic idea  
behind the use of such a model for early warn-
ing is that as long as production and welfare re-
main at the same level, the model will be able to 
provide unbiased (and rather precise) forecasts 
for the next observations, whereas systematic 
forecast errors (over or underestimation) are 
taken as an indication of an out-of-control situ-
ation. In the following a short summary of the 
results from Jensen et al. (2015) is given.

The data applied in the study were water in-
take, feed allocation and manually collected live 

weight observations. The multivariate approach 
enables us to combine information from (in this 
case) three different data sources and take their 
interconnectedness into account.

An observation is a vector holding three ele-
ments (water intake, feed allocation and aver-
age live weight) and it is described by an ob-
servation equation linking the observation to 
an underlying unobservable parameter vector 
which evolves over time according to a system 
equation. Both equations include random terms 
of which the variance components are estimat-
ed from data. For more information about the 

Figure 2. Sensor data collected over a week in February 2015 for the double pen 2.5A/2.5B in Section 2 of a herd. Upper 
panel: Water consumption per hour (left) and feed intake (liquid feed) per day (right). Middle panel: Local temperature 
at the drinking nipple (dark grey) and at the aisle (light grey) for both pens. Lower panel: Temperature (left) and humidity 
(right) at section level. On the 17th, fouling is observed in Pen 2.5A (black vertical line) and on the 23rd, diarrhea is ob-
served in the same pen (black vertical dashed line).
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modeling approach, reference is made to West 
and Harrison (1997).

The early warning system is based on a sequen-
tial comparison of the forecasted observation at 
time t (given all observations until time t �1) and 
the actual observation at time t. In case of a sig-
ni�cant deviation between the forecast and the 
observation, a warning is given as illustrated in 
Figure 3.

As it is seen in the �gure, diarrhea is observed 
on the 23rd of November (dashed vertical line) 
and fouling is observed on the 3rd and 4th of 
December (solid vertical lines). The right panel 
shows the uni�ed forecast error with a thresh-
old for warnings. Whereas no warning is given 
for the diarrhea, a clear warning is raised for 
the fouling. Several reasons can be given for 
the missing warning for the diarrhea: missing 
water �ow data at the time of the event, in-
suf�cient calibration or simply the fact that no 
automatic warning system will be perfect.

PERSPEcTiVES
As it is said in the project description, the main 
novelty of the PigIT project is the systematic 
and intensive use of sensor data combined 
with video surveillance for monitoring based 
on advanced data �ltering techniques. It is ex-
pected that this will help the farmer to moni-
tor welfare and productivity related issues on 
his farm, and more importantly, to help him 
make timely interventions in order to avoid 
problems arising.
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Figure 3. Example from Jensen et al. (2015). Left panel: The observed values of mean live weight (circles), feed allocation 
(triangles) and water �ow (solid squares) per pig in a batch. In addition, the �ltered mean values, estimated by the model, 
for live weight (solid line), feed allocation (dashed line) and water �ow (dotted line). Right panel: The uni�ed forecast 
errors corresponding to the observations depicted in the left panel. Vertical lines indicate cases of diarrhea (dashed) and 
fouling (solid).
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SUMMaRY
As the global population increases and demand 
for livestock products increase, there will be a 
need to explore new markets which will need 
to meet certain changing welfare standards. 
Thus, there remains a need to be able to ac-
curately assess welfare on farm. At any given 
time, an animal�s welfare ranges on a scale of 
very good to very poor, containing physical and 
mental elements. The physical elements, such 
as behaviour, physiology, health, productivity 
and pathology, can be measured relatively eas-
ily, in an experimental setting, but the mental 
elements, i.e. emotional state, remain much 
harder to quantify. Further re�nement of cur-
rent measures and the development and vali-
dation of new measures, may ultimately enable 
us to determine an animal�s mental state and 
so be able to really quantify an animal�s wel-
fare to the satisfaction of our stakeholders, 
including the consumer. However, superim-
posed upon this challenge are the application 
of animal welfare indicators to the production 
chain setting (farm, transport, and slaughter) 
and the dif�culties of identifying individuals 
at risk within a group. A major development 
in on-farm assessment was the recent Welfare 

Qualityfi project funded by the E.U. This project 
has resulted in the publication of assessment 
protocols for several species, including pigs, 
with a focus on animal-based measures chosen 
on the basis of validity, reliability and feasibility, 
and also objectivity. The Welfare Qualityfi pig 
protocol is a �ne starting point and it leaves 
the door open to modi�cation of its measures 
as scienti�c discovery increases our knowledge. 
For future public acceptability and the sustain-
ability of pig meat production, it is essential 
that we continue to assess welfare across the 
chain, continue to improve our methods of as-
sessment and be transparent in our recording 
and reporting, self-evaluating and amending 
current practice as necessary to improve pig 
welfare and maintain consumer trust.

INTROdUcTiON
The global population is projected to reach 
9-10 billion by 2050 and there will be a corre-
sponding increase in animal product consump-
tion of between 50-70% over 2011 levels. 
The major increase in consumption of animal 
protein is projected to be in the developing 
world and in particularly in newly industrial-
ized countries within South America and Asia. 

THE USE OF ANiMaL WELFaRE 
INdicaTORS
Jeremy N. Marchant-Forde, Research Animal Scientist, USDA-ARS, Livestock Behavior Research Unit, 125 South Russell 
Street, West Lafayette, IN 47907, USA
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Global production patterns and export/import 
markets will continue to evolve to meet these 
needs. However, although the major growth in 
production and consumption may be in societ-
ies with different historical standards in terms 
of farm animal welfare, the globalization of 
trade means that meeting certain welfare stan-
dards will open up market opportunities, and 
thus, we can expect to see EU-level welfare 
standards begin to be replicated elsewhere. 
Superimposed upon legislated welfare stan-
dards, there will continue to be further pres-
sure from consumers and/or retailers to keep 
�raising the bar�, either out of genuine concern 
for animal welfare or for market edge, and 
for producers to carry out further adjustment 
in housing and management systems in order 
to meet these ever increasing expectations 
(Webster, 2001). However, for increasing stan-
dards to have any positive effect on animal 
welfare in reality, we need to be con�dent that 
our welfare assessment measures are valid and 
truly re�ect how the animal is functioning and, 
perhaps more importantly, feeling.
  
ANiMaL WELFaRE aNd iTS aSSESSMENT
Historically, animal welfare has been de-
�ned under one of three intersecting themes 
or approaches. These are biological func-
tioning (Broom, 1986), �naturalness� (Kiley-
Worthington, 1989) and feelings (Duncan, 
1993).  The biological functioning theme of 
animal welfare enables us to focus on discreet 
measurable parameters, such as health indica-
tors, production measures, measures of physio-
logical functioning, incidence of behaviors, etc. 
and combine multiple measures to draw an 
overall picture of the welfare of the given ani-
mal at the time, or prior to, when the measures 
are taken. The �naturalness� theme focuses on 
the extent to which the animal is leading, or 
can lead, a life in which it is free to express its 
natural behavioral repertoire, with the idea that 
an animal being able to experience or ful�ll its 
inherent nature, will have good welfare. The 
third theme concerns the feelings, emotions or 
affective states of the animal, with the broad 
idea that for an animal to be experiencing 
good welfare, it should not only be devoid of 
negative emotions, such as anxiety or fear, but 

should also be experiencing positive emotions, 
such as pleasure or happiness. These themes 
do not each exist in isolation and it is common-
ly acknowledged that there is a degree of over-
lap between them, and that in attempting to 
best establish the welfare state of an individual, 
there should be elements drawn from all three 
approaches (Fraser et al., 1997).

As animal welfare scientists, we have done a 
good job in increasing our fundamental knowl-
edge about the welfare of an individual animal, 
and we can now incorporate a great many 
potential measures of an animal�s biological 
functioning and are beginning to get an under-
standing of the animal�s emotional state within 
an experimental setting. However, the reality is 
that commercial farm animal production is not 
the same as an experimental setting. On a pig 
farm, we may be faced with needing to assess 
thousands of animals in large groups, in a very 
limited time period, rather than a few individu-
als with much more time. Thus, welfare assess-
ment of animals in an on-farm setting is very 
different from the laboratory and the range of 
indicators that we can use on farm is smaller.

HiSTORicaL USE OF ON-FaRM WELFaRE 
aSSESSMENT
During the 80s and 90s, there were an increas-
ing number of food-related human health 
scares � or at least increased reporting and 
media coverage � including microbiological, 
chemical contaminant or zoonotic disease 
events (Knowles et al., 2007). With consumer 
con�dence in farming perhaps at an all-time 
low, various members of the farm-to-plate re-
tail chain began developing and introducing 
quality assurance schemes in order to demon-
strate that food was being produced using 
quanti�able or auditable methods that would 
be mostly ensuring food safety.  There was very 
quickly a proliferation of schemes � some re-
tailer-driven, some industry-body-driven, some 
government-driven and some NGO-driven. As 
the 90s progressed, it became apparent that 
the proliferation was disadvantageous and the 
consumer was now confused and unsure what 
the various standards actually meant. There 
then followed a period of consolidation and 
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roll-out of standards under a more uni�ed um-
brella � for example the Red Tractor Assurance 
standards in the U.K. or the EUREGAP (now 
GLOBAL G.A.P) standards now operating 
within the global marketplace. However, the 
attention to animal welfare within assurance 
schemes is variable. Clearly some schemes were 
always directly aimed at animal welfare, such 
as the RSPCA�s ground-breaking Freedom Food 
or Global Animal Partnership�s 5-Step Animal 
Welfare Rating Standards (Duncan et al. 2012), 
whereas others were primarily quality assur-
ance schemes with little welfare content, such 
as the U.S. National Pork Board�s original Pork 
Quality Assurance scheme but subsequently 
re-launched with greater emphasis on animal 
welfare as PQA+. Certainly now most assur-
ance schemes include a welfare component, at 
least by name, but the ways in which welfare is 
assessed within the schemes, varies.

ANiMaL-BaSEd aNd RESOURcE-BaSEd
MEaSURES
Many of the less welfare-focused assurance 
schemes focus assessment on elements of the 
housing and husbandry systems, rather than 
the animals themselves � i.e. they include 
more in the way of resource-based measures 
(Webster, 2005). They may de�ne the type 
of housing system (example � no farrowing 
crates permitted), the type of �ooring (ex-
ample � part of the �oor must be solid and 
bedded), the air quality (example � ammonia 
levels must be below 25 ppm), the tempera-
ture (example � temperature must be within 
thermal comfort zone appropriate for given 
age of pig), the space allowance (example � 
sows must have at least 2.25 m2 unobstruct-
ed �oor area), access to feed and water, and 
so on. They may also describe elements of 
the husbandry, such as staff experience and 
training, minimum weaning age, minimum 
castration age and use of pain relief, use of 
hospital pens and euthanasia action plan, vet-
erinary health plan, handling techniques, daily 
observation routines and so on. All of these 
resource-based measures are set on the as-
sumption that adhering to them may at least 
provide an overall acceptable welfare level, as-
sessed at the group average. 

In terms of animal-based measures, histor-
ically these have been production and health 
focused, and might include such measures as 
mortality and morbidity, body condition scores, 
litter size � alive, dead, mummi�ed, lameness 
incidence, skin lesion incidence, tail-biting in-
cidence etc. Some of these data, like mortality, 
morbidity and litter size can be collected direct 
from computerized records, meaning on the 
positive side that all animals within the unit can 
be included in the dataset but with the cau-
tion that the data are not recorded by an in-
dependent auditor. Other data, such as lesions 
scores, body condition scores, lameness and 
tail damage will need to be measured directly 
and on a subset of animals. Of course these 
last few measures can give a good indication 
of the amount of negative social behavior that 
may be occurring within a given system, but 
they are indirect measures. Expert opinion con-
siders it important to include more than just 
health-associated animal-based indicators, and 
for pigs, these may include feeding and social 
behavior and responses to novel objects (Whay 
et al., 2003).

More recently an EU-funded project � Welfare 
Qualityfi - was carried out with the aim of 
developing European standards for on-farm 
welfare assessment and to develop practical 
strategies to improve welfare (Blokhuis et al., 
2010). Importantly, there was a greater fo-
cus on animal-based measures and measures 
of positive as well as negative welfare. There 
was also good involvement with stakeholders 
and a novel top-down approach to de�ning 
12 important welfare criteria with 26-35 re-
source-based and animal-based measures (de-
pending on phase of production), grouped un-
der 4 main welfare principles of good feeding, 
good housing, good health and appropriate 
behavior. There are also protocols for recording 
data at the slaughterhouse. Once the measures 
are scored, a mathematical model then produc-
es an overall assessment of welfare within the 
assessed system.   

CHaLLENGES aNd cONcLUSiONS
However, although on-farm welfare assessment 
has improved greatly over the last 10 years, it 
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remains a relatively inexact science compared 
to experimental welfare research, constrained 
by a lack of easily applicable welfare indica-
tors, the ever-increasing size of farms and the 
issue of having to extrapolate and generalize a 
score based on a potentially small sample size, 
to the experience of individuals within a large 
population. For example, the PQA+ system rec-
ommends a minimum sample size of 294 pigs, 
when assessing a population of 10,000+ pigs. 
Clearly assessing under 3% of a population 
cannot give a true representation of the welfare 
status of each and every pig on that farm and 
even farms which have a similar mean score, 
may have quite different populations if varia-
tion around the mean is taken into account.  
There continues to be a need to develop novel 
indicators of welfare, which are non-invasive, 
easily observed and robust, (DeBoer et al., 
2015; Telkänranta et al. 2014) and it is essential 
that as researchers, we continue to seek new 
discovery, but more importantly, application for 
our discovery through engagement with stake-
holders throughout the supply chain. 
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Register data are potentially attractive as they 
have been gathered for other purposes and are 
thus readily available. This presentation out-
lines criteria for assessing animal welfare using 
register data and provides examples of the use-
fulness of such data. The criteria for evaluation 
of animal welfare indicators in general include 
relevance, sensitivity, speci�city, robustness, 
feasibility, prevalence, completeness and vali-
dation of aggregated measures. Some register 
data have potential for predicting welfare prob-
lems, but their use to provide an index is lim-
ited compared to on-farm obtained measures. 
However, register data may give added value 
when combined with primary data.

INTROdUcTiON
There is a growing interest for assessing an-
imal welfare on farms using animal based 
measures (Nielsen et al., 2014). Data collect-
ed on farm are expensive to collect, and there 
is therefore interest in investigating the use 
of register data. Register data, or secondary 
data, include data that have not been collect-
ed for a speci�c research purpose. Data col-
lected for a speci�c purpose are referred to as 
primary data (Słrensen et al., 1996; Egenvall 
et al., 2011).

The obvious advantage of register data is their 
pre-availability, allowing a research project to 
potentially save time and money. Furthermore, 
they often comprise data from large popula-
tions, thus addressing sample size constraints. 
A major drawback of register data is that 
data collection is beyond the control of the 
researcher, so they may not meet the precise 
requirements of the researcher. In addition, it 
is frequently not possible to fully evaluate the 
quality of the data.

The objective of this presentation is to outline 
some general criteria for evaluating data with 
particular focus on the use of register data. An 
overview of databases in Denmark is provided, 
and the strengths and limitations of using reg-
ister data are presented with examples.

EVaLUaTiON OF REGiSTER daTa FOR USE 
aS iNdicaTORS FOR aSSESSiNG aNiMaL 
WELFaRE
Use of register data in research or for other 
purposes should adhere to the general meth-
odologies recommended in the relevant scien-
ti�c areas. For example, register data are often 
used in epidemiological studies, and there-
fore general epidemiological principles such 

USE OF REGiSTER daTa TO 
aSSESS aNiMaL WELFaRE
Hans Houea, Słren Saxmose Nielsena, Matthew Denwooda, Tine Rousingb, Jan Tind Słrensenb & Bjłrn Forkmana

a Department of Large Animal Sciences, University of Copenhagen, Grłnnegårdsvej 8, DK-1870 Frederiksberg C, Denmark 
b Department of Animal Science, Aarhus University, AU-Foulum, Blichers AllØ 20, DK-8830 Tjele, Denmark 
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as de�nition of target and study population, 
speci�cation of sampling methods and sample 
size etc. should be followed as outlined in var-
ious textbooks (e.g. Houe el al., 2004). Here, a 
brief outline of the focus points or assessment 
criteria is provided with emphasis on what 
should have particular attention when assess-
ing animal welfare.

The focus points in assessing register data can 
be outlined as follows: 
1.	 Relevance
2.	 Sensitivity and speci�city 
3.	 Robustness
4.	 Feasibility
5.	 Occurrence
6.	 Completeness
7.	 Validation of aggregated measures

Among these assessment criteria, �relevance� 
particularly is judged by qualitative methods, 
whereas the other criteria can often be as-
sessed using quantitative methods. 

Relevance
Relevance describes how close the indicator is 
to the target condition. Animal welfare cannot 
be measured directly but needs to be assessed 
indirectly through several welfare indicators. 
As a single de�nition of animal welfare does 
not exist, the judgement of the relevance of a 
certain indicator and/or an indicator protocol 
for assessing animal welfare often has to be 
done using expert opinion, with judgement 
based on their own perception of good ani-
mal welfare.

SensitivitY and specificitY 
Sensitivity describes how often the true occur-
rence of a target condition is actually detected 
when this condition occurs. Similarly, speci�city 
describes how often an animal without the tar-
get condition is classi�ed as such. If there are 
no clear measures available to characterise the 
target condition (e.g. fear), then we must es-
tablish a case de�nition instead (e.g. avoidance 
distance) that we believe is a good surrogate 
measure. The case de�nition is then used to es-
tablish the performance of a �diagnostic test� 
measuring the distance.

Robustness
The robustness describes the intra- and in-
ter-observer variability, regardless of whether 
the �observer� is a human being or a machine.  
The measure also includes whether the mea-
sure �uctuates over time.

FeasibilitY
The feasibility is a judgement of how easy and 
cheap it is to obtain the measurements. This 
criterion is often the reason why easy-to-mea-
sure resource based indicators (e.g. space) are 
found more attractive than the time consuming 
measurement of animal based indicators (e.g. 
lameness).

OccuRRence
Occurrence refers to whether a condition in 
general occurs frequently enough to warrant 
attention. Some conditions may occur so sel-
dom that it may not seem worth the effort to 
record them systematically. However, if they are 
associated with severe welfare problems, they 
may still be included. This criterion must there-
fore be evaluated together with relevance.

Completeness and coRRectness
Completeness is the proportion of observations 
that are actually recorded in the database and 
correctness is the proportion of recorded ob-
servations in the database that is correct. Thus, 
compared to the diagnostic situation, if the da-
tabase recordings are considered �a diagnostic 
test� then completeness corresponds to sen-
sitivity and correctness to the predictive value 
(Hogan and Wagner, 1997).

Validation of aggRegated measuRes
Even if the individual indicators have high rel-
evance, sensitivity, speci�city, robustness etc. 
they can be aggregated in different ways. 
Therefore, if several indicators are aggregated 
in a score or an index, the aggregated measure 
should also be validated.

The �nal selection of variables is a balanced 
consideration of all abovementioned criteria 
or assessment steps. In the following section, 
examples of evaluation of data are provided 
including both qualitative and quantitative 
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DiScUSSiON aNd cONcLUSiON
Evaluation of register data to be used for as-
sessing animal welfare is a complex process. 
This may be the reason that only few studies 
are conducted only evaluating some of the 7 
mentioned focus points. Importantly, when 
register data are to be used, they must under-
go thorough evaluation, and the selection of 
indicators must be transparent to the user of 
the data. The optimal use of register data in as-
sessing animal welfare has not yet been estab-
lished. However, what results are available indi-
cate that register data should be supplemented 
with additional on farm recordings.
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Developing  animal welfare indices at farm 
level is a major challenge. The aim of our 
project is to go beyond farm level and de-
velop national animal welfare indices for 
cattle and pigs intended to monitor chang-
es over time in  animal welfare. The indices 
is based on information from cross sectional 
farm data and existing databases and animal 
welfare scores derived from expert opinions. 
Emphasis is on developing  operational and 
robust protocols for obtaining the needed in-
formation in a relatively short time and at low 
costs but still represent a valid animal welfare 
outcome.

THE NEEd FOR a NaTiONaL iNdEX
Animal welfare is of a topic of large impor-
tance for many consumers and citizens (EU-
barometer 2007, Kjærnes & Lavik 2007). 
Various approaches have been used to increase 
the level of animal welfare both in Europe and 
more speci�cally in Denmark. Market driven 
animal welfare has been advocated as a way 
forward, putting much of the responsibility for 
increasing animal welfare on the consumers. A 
more traditional approach has been to intro-
duce legislative measures to ensure that there 
are minimum standards that are met. 

Irrespective of the approach chosen, the focus 
is typically on one or a few parameters. One 
of the main changes in animal welfare legis-
lation in recent years is the banning of crated 
pregnant sows. This however only focuses on 
one aspect of animal welfare and it may be that 
the total sum of animal welfare does not im-
prove or indeed may in some cases decline. (In 
the present example, e.g. some problems with 
heavy sows mounting other sows have been re-
ported). In the same way many of the so called 
welfare schemes focus on a relatively narrow 
selection of parameters, where the implemen-
tation may to lead to unforeseen results.

A national animal welfare index will make it 
possible to assess the results of different activ-
ities that may affect animal welfare, whether 
they are the result of legislation or animal wel-
fare schemes.

ANiMaL WELFaRE iS MULTidiMENSiONaL
To be able to ascertain whether a given leg-
islation or scheme does indeed increase the 
welfare of the animals it is desirable to have a 
valid assessment of the welfare of the animals. 
Among several de�nitions of animal welfare 
(Fraser et al 1997, we have chosen to focus on 

DEVELOPMENT OF a NaTiONaL 
aNiMaL WELFaRE iNdEX
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only one in this project - that animal welfare 
is about what the animal experiences (affective 
state). 

Using only one animal welfare de�nition 
makes easier to understand criteria for in-
cluding or excluding measure candidates. An 
important part of the construction of animal 
welfare scores is the weighting assigned to 
the various measures, and here as well using 
a single de�nition gives a greater transparen-
cy. A �nal advantage of using only one ap-
proach and speci�cally affective state is that it 
is the one used by the Welfare Qualityfi project 
(Botreau et al 2007).

The most complete and used farm level animal 
welfare assessment scheme is Welfare Qualityfi.  
The Welfare Qualityfi protocols have been crit-
icised for being too time consuming and ex-
pensive. In our project we have chosen to use 
the general structure  developed in Welfare 
Qualityfi to make a robust and operational pro-
tocol and using a complete Welfare Qualityfi 
protocol  a reference value.

HOW TO REPRESENT a VaRiETY OF FaRMS 
iN a NaTiONaL LEVEL iNdEX
Our protocols are similar to Welfare Qualityfi 
based on animal based measures which allow 
us to assess animal across different produc-
tion systems. While we prefer animal based 
measures as animal welfare measures, the 
use of resource based indicators is consid-
ered when they offer a faster or more robust 
alternative. 

The use of animal based measures obtained 
from databases (medicine usage, meat inspec-
tion, mortality data) not gathered for assessing 
animal welfare  at a national scheme, may be 
more valid at a national than at an internation-
al level due to national rules and traditions. 
While the data from these databases are very 
attractive on account of them being �free� 
(since they already exist), care should be taken 
in choosing them (see Houe et al., this volume). 
Special emphasis should be put on the appro-
priateness/validity of the data since they have 
been gathered for another purpose.  

CONSTRUcTiON OF THE PROTOcOLS
It was decided to divide the pig protocol into 
four, one for farrowing sows, one piglets, one 
for pregnant sows and sows in the insemina-
tion unit , and one for weaners and fatteners. 
With the help of national and international 
experts, a gross list of possible measures was 
constructed. Many of the measures came from 
other animal welfare protocols especially from 
Welfare Qualityfi, but the list also contained 
new measures (e.g. lachrymal stains, and hair-
iness in piglets as well as data from databases 
e.g. meat inspection data, see Houe et al. this 
volume). The gross list contained a total of 239 
different on farm measures. A thorough litera-
ture review was done to assess the validity, in-
ter observer repeatability and feasibility of the 
measures considered. A number of the mea-
sures were also investigated on farm. The result 
of the evaluation was a reduced net list of 102 
on farm measures, with between 20 and 30 
measures for each animal group.  

Overall the resulting list resembles the Welfare 
Qualityfi protocol, however with some import-
ant differences. First of all, some of the most 
time consuming measures, in particular those 
of social behaviour, have not been included in 
the current protocol. Secondly, in the Welfare 
Qualityfi protocol, piglets and sows are as-
sessed together, and there are very few mea-
sures on piglets. In the current project, they are 
separated and more emphasis is put on piglet 
welfare, both in general and on its possibility of 
interaction with the sow. Finally, in our current 
protocols we place more emphasis on resource 
based measures. 

At present, we are visiting pig farms using both 
the Welfare Qualityfi protocol and our prelimi-
nary index protocols. The data will be used for 
the validation at farm level and �nal formu-
lation of the protocol together with the data 
from the databases.  

THE WEiGHTiNG aNd aGGREGaTiON OF 
THE MEaSURES
The weighting of measures is a central part of 
the construction of an animal welfare index. 
Most welfare assessment schemes make use of 
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expert opinions for solving the weighing task 
(Veissier et al. 2007).  One problem with using 
expert opinions is that we do not know enough 
about what the varying backgrounds of the ex-
perts mean for how they assess different types 
of measures (e.g. resource based versus animal 
based measures) or welfare consequences (e.g. 
reduced health versus frustrated behavioural 
need). In the present project, there is a work 
package run by Peter Sandłe and colleagues 
at the Department of food and resource eco-
nomics at the University of Copenhagen that 
is attempting to uncover this. The different 
groups of experts to be studied are veterinar-
ians, agronomists and biologists, all working 
with different aspects of welfare assessment or 
research on cattle or pigs. Not only the educa-
tional background but also the current position 
may in�uence the assessment, and therefore 
the work package also looks at the opinions of 
animal welfare inspectors, agricultural advisors 
and researchers. The result of the work pack-
age will give valuable information to be used 
for determining how to recruit experts for the 
assessment of the various measures. 

After having given weights to the measures, 
they have to be aggregated. With increasing 
aggregation there is by necessity also a loss 
of transparency (since the same result can be 
reached in more than one way). The aim of 
the project is however to create one national 
index for pigs and one for cattle, i.e. some-
thing that requires a high level of aggregation. 
Combining the need for a high level of trans-
parency with the overall aim, we will present 
the results of the project aggregated on both 
the level of the animal welfare principles for-
mulated in Welfare Qualityfi and as a combined 
animal welfare score.

The farm recording for making an evaluation of 
our farm level protocols using Welfare Qualityfi 
as reference will be completed in 2015. In par-
allel a model for weightings from the expert 
opinions will be developed . After having �n-
ished the farm visits and aggregated the data, 
we will continue to combine measures from 
both on farm visits and databases and compare 
the result with those of the WQ assessment. 
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SUMMaRY
Animal production enterprises are facing pro-
gressive increase in meat demand in emerg-
ing markets (i.e. BRIC countries), and more 
fragmented demand in mature (i.e. Western) 
markets. To respond to those two parallel 
trends, product differentiation, process- or 
product-based, is needed. Production differ-
entiation characteristics could be represented 
by ethical (i.e. sustainable) farming practices. 
Ethical meat production appears to have great 
market potential, especially when constant and 
reliable signalling and information is given to 
consumers. However, current market realities 
indicate small market shares of ethical meat, 
despite academic evidence suggesting positive 
consumer attitudes towards sustainable meat 
production practices. This controversy points 
towards the existence of a gap between citi-
zens� attitudes and consumer behaviour. This 
presentation thus aims to offer insights to re-
spond to the following central question: is in-
formed consumer choice an option for bridg-
ing the attitudes-behavior gap and promoting 
ethically produced meat? And, is ethical label-
ing a viable and convincing communication 

alternative? Aiming at stimulating relevant di-
alogue, this presentation will attempt to con-
tribute to the creation of a relevant research 
agenda. Ideally, this agenda should also incor-
porate questions that deal with the issue of 
consumer acceptance and how to communi-
cate perceived bene�ts of ethical/sustainable 
meat to consumers in a trustworthy and con-
vincing way. Ethical signaling (i.e. labels) should 
be able to meaningfully summarise the infor-
mation conveyed, as consumers tend not to 
pay attention to detailed/technical information. 
However, only if certi�cation bodies establish 
reputation in the markets will the correspond-
ing labels be accepted as quality surrogates. 
Moreover, consumers appear willing to pay 
for ethical labels, yet this should be expected 
to differ per consumers� demographics, beliefs 
& attitudes, as well as per meat product and 
production process types. Consequently, the 
issue of ethical meat production from a con-
sumer perspective requires a targeted strategic 
approach. Above all, ethical meat should �de-
liver� its value (i.e. hedonic, nutritional, social) 
to consumers as any other meat or food type, 
incorporating intrinsic qualities that would 

ETHicaL MEaT PROdUcT 
diFFERENTiaTiON aNd 
cONSUMER RESPONSES 
Athanasios Krystallis, Professor, MAPP Centre, Department of Business Administration, Aarhus University, Bartholins Alle 
10, DK8000, Aarhus C, Denmark
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justify superior experienced quality; only then, 
ethical process-based extrinsic quality cues (i.e. 
sustainable labels) will be able to fully deploy 
their market dynamism. 

INTROdUcTiON
In order to reply to the question of whether or 
not ethical meat production is a viable produc-
tion differentiation strategy, it is meaningful to 
consider three types of responses: the consum-
ers� response, the legislators� response, and the 
industry�s response. This work deals with those 
three interrelated aspects that trigger a central 
question from both a scienti�c and a manage-
rial point of view: is informed consumer choice 
an option for promoting ethically differentiated 
meat? In this respect, information about ethical 
production practices and consumer liking, pro-
duction costs and prices, consumer willingness 
to pay (WTP) premiums, and ethical produc-
tion-related labeling as a communication alter-
native will be brie�y discussed. Animal welfare 
(AW) meat will be used as an indicative exam-
ple of an ethical production process-differenti-
ated meat. 

Animal welfare and the consumer perspective
The effects of intensive farming on AW induced 
an increasing interest and awareness on behalf 
of citizens. The rising consumer concern about 
AW is reported in several studies since 1990�s. 
Early studies, such as the one by Harrington 
(1991), initially observed little interest in pro-
duction systems and their effects on AW by the 
majority of consumers; however, this fact starts 
changing since mid-1990s. Issanchou (1996) 
stated that AW is not a prominent aspect af-
fecting meat choice, yet it will acquire more 
interest in the future. Verbeke & Viaene (1999) 
noted that AW is likely to become a key-issue 
in driving consumer preference in the 21st cen-
tury. Harper & Henson (2000; 2001) indicated 
that consumers are increasingly in�uenced by 
ethical concerns and acquiring interest in AW. 
And Blokhuis et al. (2003) stated that AW is be-
coming an important component of the animal 
products� quality assurance for consumers. In a 
EU study of 2007, citizens rated the importance 
of farm animal protection with a mean score 
of 7.8 / 10, but with considerable variation 

across the EU. Overall, accumulated evidence 
suggests that consumers� food quality percep-
tion is determined also by ethical principles in-
corporated into animal production, along with 
overall nature and safety of the end-product. 

ANiMaL WELFaRE, REGULaTORY aNd 
iNdUSTRY RESPONSES
As a response, an increasing number of regu-
lations on farm AW in general and for various 
animal categories have been used in the EU, 
on the basis of scienti�c evidence and system-
atic risk assessment performed by the EFSA: 
Farming of veal calves (EU, 1991a), pigs (EU, 
1991b; 2001), laying hens (EU, 1999), broil-
er chicken (EU, 2007) and cattle and turkeys 
(2013). In the same EU study (2007) mentioned 
above, most citizens (86%) believed imported 
food from outside the EU should respect the 
same AW conditions. In N. America, farm AW 
has traditionally being an area for industry 
self-regulation, with a number of studies also 
pointing out public interest. 

The meat industry, on the other hand, exhibit-
ed a slow response in relation to the increasing 
consumer concern about AW. Between 1998 
and 2010, only 122 new products have been 
launched across all European markets with 
the term �animal welfare� in the product de-
scription (Mintel, 2010), almost half of which 
in 2009 alone (Figure 1). The large majority of 
those belong to the categories of �prepared 
meals� and �processed �sh, meat and egg 
products�, while almost 75% of those launch-
es took place in the UK (Figure 2). It is interest-
ing to note that those products carry in their la-
bel a number of additional sustainability, health 
or use-related claims beyond the AW, such as 
(mainly): ethical-animal, no additives/preserva-
tives, ethical-environment, microwavable etc. 
(Figure 3). Globally, AW launches in the same 
period were negligible (only about 20 products, 
mainly in Asia-Paci�c), so the issue remains a 
purely European phenomenon. However, when 
expanding to non-food products, the number 
of new product launches with the term �eth-
ical-animal� on the label has globally been 
7,431 since 1998 (Mintel, 2010), most of which 
(4,415) in Europe, while substantial numbers 
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In this respect, evidence suggests that consum-
ers seek more information about production 
methods to make informed choices (Harper & 
Henson, 2001). In a past EU survey (2005), con-
sumers stated they are very rarely or never able 
to identify products from AW production meth-
ods. Grunert et al. (2002) postulated that ani-
mal welfare farming and transportation were 
among the most comprehensive and important 
information for meat consumers (Figure 5). 

In a recent intervention experiment (Napolitano 
et al, 2007), when relevant AW-related infor-
mation was provided, consumers clearly ex-
pressed a preference for products obtained 
through AW methods in terms of expected 
liking (subjects received only AW information) 
and actual liking (subjects received both infor-
mation & the actual product). However, pref-
erence expressed without information (only 
based on sensory properties) yielded opposite 
results: perceived liking in blind tests was sig-
ni�cantly lower than actual liking, and even 
less so than expected liking (i.e. �negative dis-
con�rmation�). Thus, information about AW  

 
practices can have a market impact on (high) 
consumer expectations about product quality. 
Information about AW is able to affect actual 
liking, since actual liking moves to the direction 
of the expectation (Napolitano et al, 2007).

On the other hand, farmers and the industry 
are concerned about extra costs incurring due 
to AW. However, relationship between costs 
and AW is quite complex (Appleby, 2005): �rst, 
only a small part of the consumer price (approx. 
20%) reaches farmers (ESR, 2004); then, retail 
prices for animal products have been steadi-
ly increasing, yet not so payments to farmers 
(Fraser et al, 2001). However, moving from 
fully slatted �oors to Freedom Food standards 
for pigs brings about only 4% increases in cost 
(Bornett et al, 2003), while marked improve-
ments can be achieved by AW with only less 
than 1% increase to food prices (McInerney, 
2004). 

Price might not be the main determinant of 
ethical/sustainable meat products purchasing, 
however, since consumers interested in such 
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production methods usually seek the best val-
ue for money. Past evidence thus indicated a 
stated WTP of +5-20% for outdoor raised pig 
meet (Drans�eld et al, 2005). More than half of 
EU-27 consumers showed a WTP of +5-25% 
for AW eggs (EC, 2005), while more than 40% 
of US consumers exhibited a WTP of +5-10% 
for meat from AW-raised animals (Swanson & 
Mench, 2005). Overall, when relevant informa-
tion is provided: a) a positive expected WTP for 
AW (subjects received only AW info); and b) a 
positive actual WTP for AW (subjects received 
both info & the actual product) are to be ex-
perienced. Information about AW is thus able 
to affect actual WTP, since the latter moves to-
wards the expectation (Napolitano et al, 2010). 
However, small market shares of ethical meat 
(e.g. organic) indicate a gap between citizens� 
attitudes and consumer behaviour (Krystallis et 
al, 2009).  

CONcLUSiON
Is ethical labeling an option? The Grunert et 
al. (2002) study (Figure 5 above) showed that 
the use of the �free range� claim is associ-
ated with AW, healthiness and quality, but 
also with higher product prices. Moreover, 
one should not forget that the use of health 
claims in meat (i.e. pork) is negatively associ-
ated with naturalness and overall attractive-
ness, much stronger than in other categories. 
In addition, any new ethical claim (i.e. AW) 
needs to �compete� against a number of 
well-established relevant claims and logos, 
such as those of the fair trade and organ-
ic schemes, which however do not prevail 
in the meat category so far. Finally, research 
conducted at the MAPP Centre (NOFORISK 
deliverable 34, 2007) reveals that more than 
85% of Danish consumers pay no attention 
to any food label information at all. The 
above and other similar considerations need 
to be kept in mind when one tries to summa-
rize research and market realities around the 
issue of ethical/sustainable meat production. 
Animal production enterprises are facing pro-
gressive saturation of markets, which con-
sequently are becoming more competitive. 
Product differentiation is needed, process- or 
product-based.

Process characteristics could be represented by 
ethical/sustainable farming practices, e.g. AW 
standards, which therefore possess a great po-
tential for differentiation without serious extra 
costs, through constant and reliable signalling 
systems and appropriate information given to 
consumers. However, only if certi�cation bod-
ies establish reputation in the markets will the 
corresponding labels be accepted as a quality 
surrogate. Labels should be able to summarise 
the information, as consumers tend not to pay 
attention to detailed/technical information. 
Consumers appear WTP for ethical process la-
bels, yet WTP should generally be expected to 
differ per consumers� demographics, beliefs & 
attitudes, as well as by type of animal and as-
pect of animal welfare. Consequently, the issue 
of ethical meat production from a market per-
spective requires a carefully designed, targeted 
strategic approach.  
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SUMMARY
The history of stockperson interactions with the 
animal affects the animal fear of humans, and 
in situations in which stockperson interactions 
are poor, through fear and stress, both farm 
animal productivity and welfare are at risk. 
Technical skills and knowledge of stockpeo-
ple are also important attributes in improving 
animal welfare. Research has shown that both 
technical and behavioural training of stockpeo-
ple are necessary to not only reduce the stress 
associated with handling and husbandry pro-
cedures, but also to improve the motivation in 
stockpeople to learn new technical skills and 
knowledge and to apply these competencies 
to the management of the animals under their 
care.

INTRODUCTION
Appreciating the factors that affect work per-
formance is the �rst step in developing a stra-
tegic training program. Technical skills and 
knowledge are important attributes of the 
work performance of stockpeople and clearly 
training targeting these attributes is import-
ant in improving animal welfare. However, 
most stockperson training programs target 

husbandry competencies rather than applica-
tion of these competencies. Human-animal 
interactions are a key feature of modern live-
stock production and research has consistently 
shown that the quality of the relationship that 
is developed between stockpeople and their 
animals can have substantial effects on both 
the animals and the stockpeople. 

THE CONCEPT OF THE HUMAN-ANIMAL 
RELATIONSHIP (HAR)
The HAR, which develops from the interac-
tions between the partners, can be viewed to 
allow the partners to predict the actions and 
responses of their partners and therefore guide 
their own actions and responses. Consequently, 
the HAR can be studied by investigating each 
partner�s perception of the other, which should 
re�ect their perception of the relationship. The 
quality of the relationship from the animal�s 
perspective can be studied by examining the 
behavioural and physiological response of the 
animal to humans. Similarly, the quality of the 
relationship from the human�s perspective can 
be studied by examining the behaviour of the 
human towards the animal and the attitude of 
the human towards interacting with the animal.

THE EFFEcTS OF STOcKPERSON 
EdUcaTiON aNd TRaiNiNG ON 
FaRM aNiMaL WELFaRE
Paul H. Hemsworth, Animal Welfare Science Centre, Faculty of Veterinary and Agricultural Sciences, University of Mel-
bourne, VIC, 3010, Australia
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THE HAR AND ANIMAL WELFARE AND 
PRODUCTIVITY
There are three main lines of evidence that 
demonstrate that negative or aversive handling 
by affecting fear responses to humans can 
affect the welfare of farm animals: handling 
studies under controlled conditions; observed 
relationships in the �eld; and intervention stud-
ies in the �eld targeting stockperson behaviour. 
This evidence will be brie�y reviewed here 
but for a more detailed review readers are re-
ferred to Hemsworth and Coleman (2011) and 
Hemsworth and Boivin (2011). 
Laboratory studies, particularly in pigs, have 
consistently shown that negative or aversive 
handling of farm animals, imposed brie�y but 
regularly, increases fear and stress and reduces 
growth and reproduction. Field studies examin-
ing inter-farm correlations in the dairy, pig and 
poultry industries indicate sequential relation-
ships between stockperson attitudes towards 
their animals and working with them, stock-
person behaviour towards their animals, animal 
fear of humans and animal productivity. Studies 
in the dairy and pork industries have shown that 
cognitive-behavioural training of stockpeople, in 
which the key attitudes and behaviour of stock-
people are targeted, can be successfully used to 
improve animal welfare and productivity. 
Thus there is a growing body of evidence that 
the HAR can have a substantial effect on the wel-
fare and productivity of farm animals. Essentially, 
stockperson attitudes towards their animals and 
working with them, their beliefs about other 
people�s expectations of them, and their beliefs 
about the extent to which they have control over 

their ability to appropriately interact with the an-
imals determine the nature and extent of their 
interactions with these animals. Furthermore, it 
is this history of stockperson interactions with 
the animal that leads to the development of a 
stimulus-speci�c response of farm animals to hu-
mans: through conditioning, farm animals may 
associate humans with rewarding and punishing 
events that occur at the time of human-animal 
interactions and thus conditioned responses to 
humans develop. In situations in which stockper-
son interactions are poor, through animal fear 
and stress, both animal productivity and welfare 
are at risk. This model of human-animal interac-
tions is depicted in Fig. 1. 

OPPORTUNITIES TO IMPROVE 
STOCKPERSON PERFORMANCE

StockpeRson attitudes and behaviouR 
Studies in the dairy and pork industries 
(Coleman et al., 2000; Hemsworth et al., 1994, 
2002) have shown that cognitive-behavioural 
training of stockpeople, in which the key atti-
tudes and behaviour of stockpeople are target-
ed, can be successfully used to improve animal 
welfare and productivity. Cognitive-behavioural 
techniques basically involve retraining people 
in terms of their behaviour by �rstly targeting 
both the beliefs that underlie the behaviour 
(attitude) and the behaviour in question and 
secondly, maintaining these changed beliefs 
and behaviours. This process of inducing be-
havioural change is a comprehensive procedure 
in which all of the personal and external factors 
that are relevant to the behavioural situation 

Figure 1. Sequential relationships between some key stockperson and animal variables. Attitudes in this model refers to 
attitudes of stockpeople to their animals and working with their animals.
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are explicitly targeted. A detailed description of 
the key elements of this process of inducing be-
havioural change in stockpeople is provided by 
Hemsworth and Coleman (2011) and Coleman 
and Hemsworth (2014).

These intervention studies by Hemsworth et al. 
(1994, 2002) and Coleman et al. (2000) resulted 
in improvements in the attitudes and behaviour 
of stockpeople and, in turn, reductions in fear 
of humans and improvements in the milk yield 
of commercial dairy cows and the reproductive 
performance of commercial sows. The results of 
these intervention studies, taken in conjunction 
with handling studies and �eld observations on 
the relationships between stockperson attitudes, 
stockperson behaviour, animal fear and animal 
productivity (see earlier), provide a strong case 
for introducing stockperson training courses in 
the livestock industries that target the attitudes 
and behaviour of the stockperson. 

Technical skills and knowledge
Knowing and being skilled at the techniques that 
must be used to accomplish a task are clearly 
prerequisites to being able to perform that task. 
Thus these job-related characteristics will be lim-
iting factors on job performance in situations 
where speci�c technical skills and knowledge 
are required to perform the tasks. There are little 
data on this for the agricultural industries, how-
ever this basic premise is widely accepted.

STOcKPERSON aTTiTUdES aNd 
BEHaViOUR aNd OTHER JOB-RELaTEd 
cHaRacTERiSTicS 
Stockpeople clearly require a basic knowledge 
of both the requirements and behaviour of 
farm animals, and also must possess a range 
of well-developed husbandry and management 
skills to care for and manage their animals ef-
fectively. Therefore, while cognitive-behavioural 
training addressing the key attitudes and be-
haviour of stockpeople that affect animal fear 
is important in improving animal welfare, it is 
obvious that knowledge and skills training are 
also fundamental in improving the welfare of 
commercial livestock.

In addition to the direct effects of the stock-
person�s behaviour on animal welfare and 

productivity, stockperson attitudes and be-
haviour may also have indirect effects by affect-
ing other important job-related characteristics, 
such as job satisfaction, work motivation and 
motivation to learn. In many industries outside 
agriculture, the effects of motivating factors on 
job satisfaction and, thus in turn, work moti-
vation are well recognized. Hemsworth and 
Coleman (2011) have proposed that the atti-
tude of the stockperson towards the animal 
may affect job-related characteristics, such as 
job satisfaction, work motivation, motivation 
to learn new skills and knowledge about the 
animal, which in turn may affect work perfor-
mance of the stockperson. In fact, Coleman et 
al. (1998) in a study of pig stockpeople found 
that the willingness of stockpeople to attend 
training sessions in their own time was cor-
related with attitudes towards characteristics 
of pigs and towards most aspects of working 
with pigs. Job enjoyment and opinions about 
working conditions showed similar relation-
ships with attitudes. Thus, the stockperson�s 
attitudes may indeed be related to aspects of 
work apart from handling of animals and con-
sequently improvements in stockperson atti-
tudes towards animals and working with ani-
mals may in�uence other important job-related 
characteristics, such as job satisfaction, work 
motivation and motivation to learn (Fig. 2).  

TRAINING
The above discussion highlights the poten-
tial to utilize cognitive-behavioural training in 
conjunction with current technical skills and 
knowledge training to reduce handling stress 
and improve the motivation in stockpeople to 
apply these skills and knowledge competencies 
to the management of their farm animals. 
Studies of cognitive behavioural intervention by 
Hemsworth et al. (1994, 2002) and Coleman 
et al. (2000) demonstrate that this approach 
to training is practical and effective among a 
wide range of stockpeople working in a variety 
of situations. Therefore, there is a strong case 
for introducing this type of training into the 
livestock industries. The training programme 
used as an experimental tool during research in 
the pig industry has been commercialised and 
is called �ProHand� (�Professional Handling of 
Pigs Program�, Animal Welfare Science Centre, 
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2005). A similar training programme has been 
developed for the dairy industry and, after re-
cent research, programmes for stockpeople at 
cattle, sheep and pig abattoirs are being de-
veloped in Australia. Training packages for 
stockpeople in the pig, poultry and cattle in-
dustries, based on the ProHand principles, have 
also been developed in Europe by the authors 
and their European colleagues as part of the 
European Union Sixth Framework (Ruis et al., 
2010). An important characteristic of all of 
these programmes is that they are based on 
scienti�c research and their effectiveness in 
improving animal welfare and productivity has 
been demonstrated by properly designed inter-
vention studies. Furthermore, because they use 
a standardised form of presentation, there is a 
reduced risk that the content will drift over time 
or that idiosyncratic and possibly unvalidated 
messages will be conveyed in the training.

CONCLUSIONS
This discussion underlines the need to under-
stand not only the HAR but also the opportu-
nities to improve the HAR in order to safeguard 
animal welfare. The attitudes of stockpeople are 
amenable to change, so stockperson training 
can improve the HAR in the livestock industries. 
Technical skills and knowledge are important at-
tributes of the work performance of stockpeo-
ple and clearly training targeting these attributes 
is important in improving animal welfare and 
performance. Furthermore, the results present-
ed here suggest that both technical and cogni-
tive-behaviour training are necessary to not only 
reduce the stress associated with handling and 
husbandry procedures involving humans, but 

also to improve the motivation in stockpeople to 
learn new technical skills and knowledge and to 
apply these competencies to the management 
of the animals under their care. 
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Jeremy Cooper, CEO, Freedom Food, UK. Jeremy (Jez) Cooper has had a varied career, starting 
with 11 years military experience in the Royal Air Force. But it was his time working for Wait-
rose, Tesco and a merchant SME in the south of England, prior to him taking up his position as 
CEO at Freedom Food. �My previous experience has helped me to communicate with the retail 
sector but in terms of farming it has been a steep learning curve,� he admitted. �Agriculture is 
very diverse, increasingly high-tech and full of extremely interesting and professional people.�
Whilst his father was stationed with the army, the family lived on a dairy farm. This sparked 
his �rst interest in agriculture, �I think the farmer must have got fed up with me following 
him around and asking questions�. This is a tactic he has continued over the last 18 months in 
order to familiarise himself with the organisation and the industry. �I�ve had a policy of trying 
not to say no to anything in this critical initial period,� Jez explained. �This has meant visiting 
numerous farms, attending agricultural shows, farmers meetings and technical conferences.� 
Throughout he has been stuck by the passion, knowledge and professionalism of those work-
ing in the sector, often over several generations. �Everyone has been extremely welcoming 
and willing to share expertise,� he enthused.
Jez is married to his wife of 30 years Sue has a son Rory and faithful Airedale Daisy. A keen 
sports person with a passion for Rugby, Motor Racing, Golf and in particular Football. �I once 
played against FC Kolding many years ago so I have experienced what a great country Den-
mark is�.

Kate Parkes, Senior Scienti�c Of�cer, Farm Animals Dept., RSPCA. Following a degree in Bio-
logical Sciences from Oxford University in 2001 Kate continued her strong interest in animal 
behaviour by completing Edinburgh University�s MSc in Applied Animal Behaviour and Welfare 
in 2003. Kate has worked in the RSPCA Farm Animals Department for nearly ten years and 
specialises in pig production and welfare, and is responsible for the development of the RSP-
CA�s welfare standards for pigs, which are used by the Freedom Food scheme. Kate provides 
technical information to the Society�s Welfare Outcome Assessment programme for breeding 
and �nishing pigs and is also responsible for the provision of general scienti�c/technical in-
formation and advice on farm animal welfare issues, both within the RSPCA (e.g. technical 
support for the Society�s pig welfare campaigning) and externally (e.g. to Governmental bod-
ies). Liaising with organisations carrying out research relevant to the Society�s interest Kate has 
represented the RSPCA on a number of scienti�c research project steering groups concerned 
with pig welfare, and currently represents the RSPCA on the Pig Health and Welfare Council.

Freedom Food Limited is a subsidiary charitable 
company of the Royal Society for the Prevention 
of Cruelty to Animals (RSPCA).

The primary object of the company is to prevent 
cruelty to animals by the promotion of humane 

farming, transportation, marketing and slaugh-
ter of farm animals by implementing a set of 
rearing and handling standards approved from 
time to time by the RSPCA.

Further, the company seeks to promote 

GOOd WELFaRE iS GOOd 
BUSiNESS
 
FREEdOM FOOd iS THE RSPCA�S FaRM aNiMaL WELFaRE aSSURaNcE ScHEME 
aNd ETHicaL FOOd LaBEL.  KEY STaNdaRdS FOR PiGS aRE dEVELOPEd iN 
PaRTNERSHiP WiTH THE FOOd aNd FaRMiNG iNdUSTRY.

Jeremy Cooper, CEO, Freedom Food and Kate Parkes, Senior Scienti�c Of�cer, RSPCA, UK
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