
Consumers,  
Health And Food  
Executive Agency 

Better Training for Safer Food 
Initiative 

Herning, Denmark, 14-17 Oct, 2014 
 

Training course on “Animal Welfare in pig production” 

This presentation has been produced under the contract n. 2012 
96 04 with the Executive Agency for Health and Consumers 

(EAHC). The content of it is the sole responsibility of Istituto 
Zooprofilattico Sperimentale dell’Abruzzo e del Molise “G. 

Caporale”, Teramo and can in no way be taken to reflect the 
views of the Executive Agency for Health and Consumers or any 

other body of the European Union. The Executive Agency for 
Health and Consumers or any other body of the European Union 
will not be responsible under any circumstances for the contents 

of communication items prepared by the contractor. 

Animal health and welfare aspects 
of different housing an husbandry 
systems for pig production    
Lene Juul Pedersen, Århus 
University, Denmark 

http://ec.europa.eu/eahc/


Consumers,  
Health And Food  
Executive Agency 

Presentation 

1 

Work as a senior scientist at Aarhus 
University, Denmark 
 
Research group for Animal Behaviour 
and Stress Biology 
 
Interests & current projects: 
Sow housing- and management 
Neonatal piglet mortality 
Enrichment, foraging and exploration 
Tail biting 
 

Development of loose 
housing systems 
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Housing and husbandry with major 
impact on pig welfare 

In this talk highlights on: 
 
Space requirements for group 

housed pregnant sows 
 
Space for sows and piglets in 

farrowing unit 
 
Fibre in the diet for pregnant sows 

to prevent hunger 
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Council Directive 
2008/120/EC requires: 
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• Sows and gilts must be kept in groups 
from 4 weeks after service to one week 
before the expected farrowing date 
• Minimum unobstructed floor area 
allowance of 1.64m2 (gilts) 
and 2.25m2 (sows) 
– Group size <6 requires 10% more 
space/animal 
– Group size >40 may have 10% less 
space/animal 
>2.8 m between walls 
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Why group housing ? 
Improves possibility for good 

welfare 

Foraging 

Social contact 

Activity/ 
freedom to move 

 Zones for different behaviours: 
defecation, eating, resting 

Thermoregulation 
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Stable social hierarchy 

necessary to obtain  
good welfare 

Space for rest, activity,  
defecation, social behaviour 

Good access to resources 

No mixing 

Space for establishment  
of social order 

Stress Frustration Lesions Death/culling 
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Sufficient space is  not ONLY 
a matter of square meter 

per sow 
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More total space in large groups 
result in less aggression 

 
 

12 sows 

24 sows 

12 vs. 24 sows per group: 
Both groups have 2.2 sqrm per sow 
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Different space for different 
activities 

• Lying- ventral                                                     0.8 m2 
 

• Lying- sternal                                                 1.1-1.6 m2  
 

• Standing                                                             0.8 m2 
 

• Moving sow                                                    2.6 m2 
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Space for social activities 
• Establish social rank/unstable rank order      

(space for fighting ~ 6-7 m2) 
 
 

• Stable rank order (signals and individual 
distance) ~ 2-3 m2 
 

• Oestrus behaviour ~   6-7 m2   
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Not all space have the same value for 
the sows 

• Eg. Sows avoid slatted floor area if given a choice: 
• % of sows on slatted floor decrease with increasing space 
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Low quality of space limit the use: no peaceful resting place       

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=4VHkdd1BbBi1fM&tbnid=osLIV5L2CL_x3M:&ved=0CAUQjRw&url=http://vsp.lf.dk/Viden/Stalde/Staldindretning/Dragtighedsstalden.aspx?full=1&ei=KU-gUtmtNIq60QXi3oHADQ&bvm=bv.57155469,d.d2k&psig=AFQjCNHAB7y_jaZ3J7qP5pedYsd2UDtmNQ&ust=1386324113624289
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Narrow passages 

Space limitation at feeding 

ESF with sows 
standing in line 

Floor feeding: all sows 
active at same time 

Subordinate sows 
never get access to feed 

Space limitations even with sufficient total space 
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Why group housing ? 
Improved welfare 

Foraging 

Social contact 

Activity/ 
freedom to move 

 Zones for different behaviours: 
defecation, rest, activity 

Thermoregulation 

High welfare is not achieved ONLY by following the legislation 
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Farrowing pens: sows and piglets 
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Council Directive 2008/120/EC requires: 
Sows: 
1. Accommodation for pigs must be constructed in such a way to  allow the 
animals to rest and get up normally 
 
2. An unobstructed area behind the sow/gilt for the ease of natural or 
assisted farrowing 
 
Piglets: 
3. The piglets must have sufficient space to be able to suckle without 
difficulty. 
 
4. A part of the total floor, sufficient to allow the animals to rest together at 
the same time, must be solid or covered with a mat, or be littered with straw. 
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Are there sufficient space 
for the sow to rest and get 
up normally ? 

Are there sufficient space 
for piglets to suckle 
without difficulties ? 

Can 12 piglets rest 
together at a solid floor 
when 4 wk old ? 
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The physical dimensions of sows(Moustsen et al. 2011)  

(cm) Length Height Shoulder width Depth 

Mean 184 88 42 63 
Max. 205 101 54 78 
95 pct. 200 95 47 71 
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Posture changes take up space 
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Dynamic space for movements 
+50 cm in length 

+40 cm in width 
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Kassesti 
- 

idag 

Soens 
dimensioner 

Kassestiens 
dimensioner 

Kassesti 
vs. 

løsgående 

Begrænsning 
af  

dødelighed 

19 
? 

57 cm 

64 cm 

160 cm 

Mean pen size measured in 84 DK herds  
(Pedersen et al.,2013) 
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Are there sufficient space for the sow 
to rest and get uo normally ? 

Lenght Side 
Physical dimension, 95 % 200 cm 71 cm 
Dynamic space (image analysis, unpubl) +50 cm +40 cm 
Median size of DK crates 
(Pedersen et al., 2013) 

198 cm 57-64 cm 
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Space for piglets (Moustsen and Poulsen, 2004) 
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Position 10 piglets at 4 wk 12 piglets at 4 wk 

Sternal lying 0,69 m2 0,8 m2 

Partly lateral 
lying 

1,08 m2 1,3 m2 

Lateral lying 1,70 m2 2,0 m2 

Length 0,56 m (1 piglet)   
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Are the crates sufficiently large ? 

• Crates are often too narrow for sows to rest and get up normally 
 

• Some sows may be too long to accommodate in standard pens 
 

• The solid floor area in fully slatted pens are not sufficient to accommodate 10-12 
piglets resting (often only 0.4 m2) 
 

• The space at one side is often too narrow to allow piglets to suckle without difficulties 
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Feeding of pregnant sows: hunger 
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Council Directive 2008/120/EC requires: 
 
Member States shall ensure that all dry pregnant sows and 
gilts, in order to satisfy their hunger and given the need to 
chew, are given a sufficient quantity of bulky or high‐fibre 
food as well as high‐energy food. 
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A negative subjective state experienced by the 
animal, when chronically underfed with energy 
(D’Earth et al., 2009). 
 
Hunger: animals subjective experience of its 
feed intake in relation to its demand for feed 

Definition of hunger ? 
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 Pregnant sows experience hunger during the majority of the 
24 h cycle 

 aggression, lesions, stereotypies 

 Sows are hungry few h after feed delivery 
 They are fed a high energy feed without fibre 

 Energy is only available during a short boost after the meal 
 Low bulk effect and fast transport through the stomach/intestinal tract 

 Sows are often fed only once daily 
 Feed intake last < 15 min 

 

Why is bulky feed and reduced 
hunger important for welfare ? 
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Subjective experience 

Freedom from  
• Pain and 

discomfort 
• Fear and stress 
• Hunger and 

thirst 
Biological function 

Healthy 
Lean 
Reproductive 

Animal welfare 
Ad lib fed sows 
get obese and 
may suffer from 
reproductive 
problems 

Restrictively fed 
pregnant sows 
suffer from hunger  
 

Does fibre in diet 
solve the problem 
? 
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Can 35 % fibres in the diet reduce hunger ? 

Measure of hunger: How much 
extra food will sows work for? (Jensen 
et al., 2012) 

 
How many panel presses will 
sows perform to get extra 
feed: 
1,1,5,5,10,10,… for 30 g feed 
 
Control (2.6 kg) 
Three fiber type (2.6 kg)  
Ad lib diet with fibre 
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Number of food rewards obtained during test
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Control Pectin Potato  Sugar beat Ad lib fibre mix 

Feeding at 08 
(Jensen et al., 2012) 
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Number of food rewards obtained during test

once

twice

One vs. two daily feeding 

* 
Feeding at 8am and 4 pm 



Consumers,  
Health And Food  
Executive Agency 

Free access to straw 
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 No effect on hunger of free access to straw 

Number of rewards 

Free access to straw Limitted straw 
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Subjective experience 

Freedom from  
• Pain and 

discomfort 
• Fear and stress 
• Hunger and 

thirst 
Biological function 

Healthy 
Lean 
Reproductive 

Straw 

Restrictive fibre 

Restrictive 
concentrate Several daily feedings Ad lib concentrate 

Ad lib with fibre ? 



Consumers,  
Health And Food  
Executive Agency 

32 

Thank you for the 
attention 

Lene.juulpedersen@agrsci.dk 
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