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Introduction 

Pig husbandry in Europe, and especially in Germany, is 
marked by the desire to provide pigs with the most 
beneficial husbandry conditions possible. On the other 
hand, for the producer to be successful, pork production 
costs should be kept as low as possible. Finally, there is a 
desire to keep the production as environmentally friendly 
as possible. 

Pig husbandry processes are, and will likely continue to 
be, designed in accordance with available information on 
animal well being, local and international laws based on 
thi~ information, as well as the current market situation. 

The following explains the relevant European legal and 
economic conditions affecting sow husbandry. The focus 
of the paper is appropriate husbandry practices for sows. 
Finally, the systems and processes described are evalu
ated from the perspective of the animal, the environment, 
the farmer, and the economy. 

Basic legal and economic demands 

Legal demands 
The European Regulations for Pig Husbandry (91/630/ 
EWG) are binding for all countries of the European Union 
(EU). Every EU country was required to translate these 
regulations into national law by 1994; since these guide
lines offer only a minimum standard, some countries chose 
to add stricter requirements in their national laws. 

At the European level, the following rules are particu
larly noteworthy in the area of sow keeping: 

• Since 1996, it is illegal to equip new tether stalls. 

• Pregnant sows should preferably be held in groups; 
pigs kept individually must have enough space to turn 
around at least once. The sows should also be kept as 
much as possible in permanent groups. 

• In addition, the enrichment of crude fiber feed is rec
ommended (for fullness and to satisfy the need to 
chew). Pigs weighing more than 110kg should have 
an area of at least 1.0 m 2 available to them. 

The following table (Table 1) should give an overview of 
how the European-wide regulations have been converted 
into national law in three countries of the European Union. 

Until 199X, Germany had the most extensive regulations 
promoting the well being of sows. Denmark (June 1998) 
and The Netherlands (September 1998) also implemented 
comprehensive regulations. Both in Germany and at the 
level of the European Union, further regulations can be 
expected in the near future. The most significant goal is 
to allow the sows to spend as much as possible time in a 
group environment. Since it is well known that not all 
sows are suited to group keeping, each country allows 
exceptions for such sows. 

Husbandry technologies influence the living conditions 
for farm animals and, as such, are a determinant for good 
or poor hygiene, and can be a cause of injury or illness. In 
order to assess the most relevant effects of these tech
nologies for the well being of animals, it is important to 
test the technologies before using them in practice 
(HESSE et al; 19(9). 

This principle is followed only in two European countries: 

• In Switzerland (not part of the European Union), test
ing of technologies for animal husbandry is manda
tory, and, technologies can only be brought to mar
ket if they receive required state approval, only 
granted on the basis of poisitive test results 
(TROXLER; 199X). 

• In Germany, the testing of technologies is voluntary 
but crucial for their eventual implementation. Since 
1953, the German Agricultural Society (DLG) has 
evaluated agricultural equipment, including hus
bandry equipment. This evaluation procedure is sup
ported to a large extent by subsidies from the Federal 
German Ministry of Agriculture and Food (BML). 
The evaluation is also used as the basis for official 
consulting and extension work (BERTRAM and 
HERRMANN, 1998). 

The DLG-Testing Center has conducted more than 4700 
evaluations. Only about 80% of the tested systems were 
recognized as appropriate. Of the technologies with rec
ognition, XO% were improved during the testing process 
(BERTRAM and HERRMANN, 1998). Improvements 
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Table 1: Regulations for sow husbandry in several European countries 

Germany 
illegal since 1989 
Illegal in existing stalls 
as of 2006 

Sows must be able to 
move freely for at least 
four weeks following 
farrowing 

11 0-150kg requires 
>1.0m2 

> 150kg requires> 1.6m2 

The flooring in the lying 
area for breedi ng 
animals must not be fully 
perforated. 

Pigs must be able to be 
active for at least one 
hour per day with straw, 
crude feed, or similar 
appropriate substances 

Denmark 

Illegal since 1/1/96 in 
new stalls 
Illegal in existing stalls as 
of 1/1/2006 
The sows must be held 
in groups from at least 
four weeks following the 
litter up to seven days 
before weaning 
1--4 sows requires 
>2.8m 2 

5-10 sows requires 
>2.2m2 
11-20 requires >2.0m2 

each further sow 
requires> 1.8m2 

Pregnant sows must 
have 1.3 m2 and sows in 
heat must have 0.95 m2 

solid floor with litter 

Sows must be able to 
reach straw or saturation 
feed 

A shower or cooling 
device must be available 
for the sows 

The Netherlands 
illegal 
Illegal since 1/9/98 in 

new stalls 
Illegal in existing stalls as 
of 01/01/2002 
The sows must be held 
in groups from the fourth 
day following 
insemination up to seven 
days before weaning 
2.25m2 per sow 

At least 1.3 m2 per sow 
must be solid, the solid 
area may have openings 
up to five percent in 
order to release liquids 
Sows must be offered 
crude fiber rich feed to 
increase their occupation 

Source: SHV, (D); 1994; Lov nr 404 (Ok); 1998; Varkensbesluit (NL); 1998 

resulting from such testing are an advantage for the ani
mal welfare and also an opportunity for companies to save 
money through the introduction of a new technique into 
practice since they preclude potential recalls. 

The new § 13a of the Animal Protection Law of Germany 
empowers the Ministry of Agriculture and Food (BML) 
to improve animal protection by laws concluded from the 
results of this voluntary testing of commercially avail
able systems. Furthermore, the BML is authorized to set 
the standard for the testing procedures (HESSE et al; 
1999). 

pected of not meeting the requirements of the animal pro
tection laws, the company has to provide an expert opin
ion report, which is in most cases extremely expensive. 
If, however, the equipment in question had been subject 
of the voluntary testing prior to its usage, the company is 
not asked to provide the expert opinion (HESSE et al; 
1999). 

Comparison of production costs 
A comparison of the costs of pig production for 1996 
shows remarkable differences between the USA and Ger
many. While the costs for a 25kg piglet were in 1996 about 
US $40 in Indiana and Illinois (basis: 150 sow herd), these 
costs were in Germany about 116 OM , which equals 
roughly US $60 (ISERMEYER, 1998). 

To support the OLG in testing the animal welfare aspects 
of newly developed equipment and to develop the stan
dards for the BML, the scientific committee "Animal 
Welfare" was founded under the rubric of the OLG. 

The composition of these costs differs in the two coun
There is an incentive to use this voluntary testing pro- tries. Feed accounts for 49% of the costs in the USA and 
vided by § 16 of the Animal Protection Law of Germany 35% in Germany. Buildings and equipment are the sec
as follows: if equipment already used in practice is sus- ond largest cost factor, accounting for 29% of the US costs 
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and 30% of the German costs. The third largest factor, 
labor costs, show the most significant differences with 
only 12% in the US and with 26%, more than double, in 
Germany. The other variable costs make up 10% of the 
costs in the US and 99'c in Germany (ISERMEYER, 1998). 

The distribution of costs in Denmark is similar to that of 
the US costs. This shows that the relatively high labor 
costs in Germany are one of the main problems in the 
area of competitiveness. This is one of the main reasons 
that there is a strong tendency in Germany toward labor
reducing procedures (e.g., electronically controlled feed
ing and husbandry practices). On the other hand, a cer
tain tendency to lower the costs of buildings is offset by 
the need to spend more time observing the animals. 

Different husbandry systems 

circle. During this time, the movement area is not open to 
the other sow. Once the ilrst sow is back in her resting 
area, then the second sow can open the flexible gate and 
walk in the circle hersel f. 

For this system, an area of about two square meters per 
sow is necessary. This technology costs about the same 
as standard technologies with Self-catching Feeding 
Crates in group housing. For hygiene reasons, the small
est possible area with solid floor is preferred. 

Hormatik 
This system was developed by the Hormann" Company. 
The sows are kept in individual crates. Behind the crates 
is a movement room which can be accessed by all of the 
sows, but only one at a time. For this reason, the crates 
were modified in such a way that the back doors of all 
crates close as soon as a sow leaves her crate. As soon as 

The husbandry practices described here are applicable to the sow returns to her crate, all of the doors unlock until 
all farm and herd sizes. However, due to cost and man- the next sow leaves her crate. 
agement reasons, certain systems have become 
predominant. 

In sow keeping, the floor is either covered with deep lit
ter or is partly slatted. Basically. both types of flooring 
can be found in all systems. For different reasons, there 
are several preferred combinations. The partially slatted 
floor is more prevalent and is generally made of concrete 
elements. Fully slatted floors arc not allowed at all for 
breeding pigs. 

Individual keeping with the possibility of 
moving 
As mentioned above, the individual keeping of sows will 
no longer be permitted in the future. However, in contrast 
to Denmark and The Netherland~ that demand already 
today group keeping, present German national law re
quires "only" the possibility of free daily movement for 
every sow for four weeks during each reproductive cycle. 
Two technical solutions are known that permit the free 
movement of sows, although they are kept in individual 
crates (such solutions are needed anyway for aggressive 
and sick sows that cannot be assigned to sow groups with
out adverse effects, even if group keeping is mandatory). 

In the mating area, it is good if sows are able to walk but 
it is important to do this without the risk of aggression 
from other sows. In this case the following systems "twin 
bay" and "Hormatik" are ideal. But it is not so good work 
in this systems during insemination. 

Twin bay 
This system was developed by the Ulrich' Company. In 
the twin bay system, sows are kept individually next to 
each other. Two sows share one movement area. This area 
is located between the sows. When a sow wants to exer
cise, she can push a flexible gate open around the bay in a 

Since only one sow can move at a time, the space re
quired behind the boxes is relatively small. This system 
is therefore suited particularly for the reconstruction of 
traditional single crate technology. About two square 
meters per sow are required. 

Group keeping of sows 

Self-catching feeding crates 
In this system, the sows are protected in individual boxes 
while feeding on dry or liquid feed, but are able move 
around freely for the rest of the time. Therefore, there is a 
mechanism that closes the back door to the feeding area 
as soon as a sow enters. The boxes can also be closed 
manually to prevent all or some pigs from leaving their 
boxes. 

To ensure that sows can escape hierarchical contlicts, a 
minimal area of 2.5 square meters is necessary. In order 
to ensure good supervision of the group, the groups should 
not exceed 20 pigs. Individual feeding is difficult, since 
the sows do not always go into the same crates. In the 
self-catching feeding system either deep litter or partially 
slatted floor can be used individually or together. One sow 
place, in a herd of 320 animals, costs about 4230DM 
(GARTUNG, et al 1999). 

A new variant of this system comes from Denmark, the 
so-called "cafeteria feeding" (see Figure 1 J. The purpose 
of its development was to reduce the high investment costs 
of the above described self-catching feeding system. 

For this reason, deep litter is used for the resting areas. In 
addition, the relatively expensive self-catching feeding 
crates can be used by two are more groups. This is pos
sible because, in contrast to the normal way, the groups 
share only one resting and manure area including a drink
ing station. 
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Figure 1. The "cafeteria system" from Denmark 

:': .. >:< . : :<::' ... 

Once or twice per day the groups are allowed to enter the 
feeding area one group after the other. After feeding they 
are driven back into the appropriate group area. For this, 
the system needs a special walking area, so that the sys
tem as a whole needs nearly three square meters per sow. 
The reduced costs, however, are offset by increased labor 
time required to drive the sows back. 

Bio fix system 
This system, produced by different companies, is also 
known as dribble feeding. Sows in this system are sepa
rated only by shoulder plates. Fighting for feed should be 
prevented by ~lowly crumbling the feed into the trough. 
The sows leave the feeding area only when no feed falls 
into the trough any longer. They are therefore not techni
cally, but rather "biologically," fixed. 

Dry feed is only offered once or twice a day. The amount 
of feed can on ly be measured for a group. For this reason, 
groups of under ten animals are most appropriate for this 
system. The groups should consist of sows with a uni
form reproductiw state and body condition. The sows 
require less than two square meters of space in this sys-

20 Crates 

For feeding 

walking into 

the crates 

Slatted area for 

Defecation 

Drinkers 

For 10 so\Vs each 

tem. The solid floor area can be either in the feeding area, 
on the opposite side or in the middle. Due to the overall 
small pens, they are often difficult to be kept clean enough. 
In the movement and manure areas there is usually par
tially slatted flooring. For one sow space in a herd of 320 
animals, about -1-000DM are needed (GARTUNG, et al; 
1999). 

Long-trough feeding 
If liquid feed is to be used, small groups of up to ten ani
mals and the implementation of a long trough are espe
cially preferable. It also seems possible to implement sen
sor feeding together with a shorter trough, as known from 
the fattening pigs. 

Feeding takes place at to two times a day. This system 
allows only for group feeding. The groups should consist 
of sows with a uniform reproductive state and body con
dition. The area required per sow is less than two square 
meters. The solid floor area can be either in the feeding 
area or on the opposite side or in the middle. This system 
is hard to keep clean due to the small size of the overall 
pen. 
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Computer-controlled individual animal feeding 

Individual computer feeding 
In ca ll feed ing, on ly one feeding tation i required per 
group of sows. A signifi cantly modifi ed box stand, com
bined with an electronic recognition system, is required. 
A ca ll stat ion equipped w ith an entry recognition can hold 
up to fifty sows. With out entry recogni ti on the station i 
blocked by sows mov ing unnece sari ly through the feed
ing area, which signifi cantl y reduces the poss ible num
ber of animals held in thi s sys tem. Within the framework 
of the vo luntary DLG test ing, three fac iliti es were tested. 
The tes t showed that the faci lities differ in may point- , 
for example the electronic poss ibilities. The feed is gen
erall y measured out in a dry format; liquid feed is se ldom 
used. 

Several points must be observed in the insta ll at ion of uch 
fac ilities . Entrances and ex its must be located as far apart 
as poss ible. The sows in the lying area should all be able 
to see the entry area to ensure low agres iveness. For the 
purposes of labor efficiency, the ca ll stat ion should be 
bu il t on a slatted floor area. Constant groups are prefer
able, since there are fewer hierarchica l confl icts and the 
work management is simpler. In the movement and ma
nure area the slatted Il oor ing is used in combination wit h 
deep li tter in the re ting area. For one ow space in a herd 
size of 320 animals, about DM 4000 i required . 

Cereal nipple 
The purpose of th is deve lopment by the M annebeck3 Com
pany was to create the most hyg ienic and 10 -free pre
sentation of feed , simi lar to the natural suck ling process. 

In thi s sys tem, the feed leaves a storage container via a 
funne l into a conveyor tube. The tube , similar to a drink
ing tube, bends sli ghtl y into the receptac le below the fun 
nel. A conveyor screw transports the feed to the nipple 
opening where it is ingested by the pig. Before the dry 
feed reaches the nipple open ing, an adjustable amount of 
water is sprayed into the feed . Thus, the feed consistency 

can be adjusted from semi -l iquid to pas ty. oa rse mea l or 
granulate are preferab le in the ystem, although pell et 
can also be u ed. 

The animal put the mouth to the nipple (as can be seen 
in Figure 2) , pushes simultaneously w ith the tip of the 
nout the plate which switches the conveyer on and opens 

the water vent . Feed and water are mi xed in the conveyor 
tube in the specified compos ition . The feed pa se through 
the nipple direct ly into the mouth of the pig, therefore, no 
trough is needed. 

Additiona l equipment in the fOlm of a micro-doser is avail 
able. Thi s is a storage container for li quid , a micro-pump 
with a sw itch and a thin tube which end. at the bottom of 
the nipple. Thi s technology helps to supply ind ividua l 
animals with appropri ate additive. 

This feeding technology can be u ed both in small and 
large group. A n anima l- feeding station rat io of 15: I 
should not be exceeded. In contrast to ca ll feeding , the 
high time inve tment for training the animals to learn the 
sy tem is not neces ary. The financial investment is simi 
lar to that of call feeding. 

Ad libitum feeding 
In the European Union, goals have been set for the proper 
care of pregnant sows in group hu bandry system. The 
sows are to be provided with material to chew on and to 
fill their stomachs by offering them high crude fiber feed. 
This drove the development of ad l ibi tum feeding. Thi s 
topic has been addre ed especiall y in Germany for many 
years. 

Parti cul arly important in thi s proces is the ability of the 
feed to ab orb water, becau se thi s is giving the sows the 
feeling of fu llness. Therefore, dry feed is preferred for 
the ad libitum feeding . A ratio of 4 animals per I feeding 
station is the rule in Germany, so that the animals eat dur
ing the day and sleep at night. A n area of about two square 
meters per animal is required . In order to save cos ts in 

Figure 2: The "cereal nipple" (originally from the Mannebeck Co.) 

antenna 
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such an system it is combined mostly with deep litter 
flooring. One sow space in a herd of :no animals costs 
about 3900 DM (GARTUNG et ai, 19<)<)). The invest
ment saving in comparison to call feeding is thus about 
100 DM per space. 

But the pigs eat about one kilogram of feed every day 
more than normal, meaning a feed cost increase of be
tween 50--100 DM per year. Also studies showed that dues 
to the lesser feed intake of a sow during the suckling pe
riod, and very different states of health, in comparison to 
other forms of group husbandry, smaller litters are to be 
expected after the third or fourth litter. 

Evaluation of the process from the 
perspective of the animal and the 
environment 

Individual keeping, as described above, with the oppor
tunity of movement permits a relatively appropriate sys
tem of husbandry for sick or problematic sows. From the 
perspective of the animal, well-managed husbandry sys
tems with a large group are prefelTed. It is especially good 
when a group remains constant during the entire repro
ductive phase. The latter is most economically success
ful, when the animals have individual feeding possibili
ties via, for example, a call station or a cereal nipple. 

From an environmental perspective, with regard to ani
mal keeping, manure storage and distribution, as well as 
the effect on groundwater, SIUITY practices are better than 
solid manure practices. With regard to minimizing haz
ardous gas emissions, smaller pen surfaces are preferable. 
This can be achieved by limiting the areas of movement 
for the pigs. As long as the solid floor movement areas 
are clean, a system such as bio fix or trough feeding are 
appropriate. Practical problem5 emerge in terms of the 
cleanliness of solid floor areas, and for this reason they 
must be kept as small as possible, or have some small 
inlets to permit the removal of surplus liquids. 

The important influence on the success of pig keeping, 
however, is, apart from technologies processes, the farmer 
and his or her ability to work with the resources at hand. 
Theoretically, any technology, even those that were 
deemed to be appropriate, can be detrimental to the ani
mals when improperly used. 

Evaluation of the described systems from 
the perspective of the farmer and costs 

From the human perspective litter processes such as the 
cafeteria or ad libitum feeding practices can be seen rather 
negatively from the perspective of labor intensity. In the 
cafeteria system, an additional disadvantage is the need 
to drive the sows back from the feeder. Computer-con-

Ol'cn'icw O(CllrrCnl sow hOl/sinK systems 

trolled animal-individual feeding such as ca\l stations or 
the cereal nipple place high demands on the management. 

From an economic perspective, cost-saving practices such 
as the cafeteria system or ad libitum feeding are attrac
tive. If one calculates the costs of straw, of labor time, 
and the performance of the animal, these practices lose 
their advantage over other practices. If both labor time 
and animal performance are to be improved, then prac
tices such as call feeding or the cereal nipple are better. 

Summary 

Legal regulations have a strong influence on the husbandry 
of sows. The minimal requirements for Europe have been 
established in the Regulations for Pig Husbandry, which 
permits each country to enact stricter laws governing the 
keeping of pigs. This means that different European coun
tries have different minimal requirements. In terms of sow 
keeping, there is consensus on making the group keeping 
of sows mandatory. 

In Germany, manufacturers can have their buildings and 
equipment tested by a federal testing agency. The Ger
man Agricultural Society (DLG) has conducted such tests 
since 1953. The society is financially supported by the 
German Ministry of Agriculture. The testing of agricul
tural machinery, including husbandry equipment, allows 
the dissemination of the test results to consultants, exten
sion resources, and farmers. Almost 80lfe of the systems 
tested could be improved by the test results. This is not 
only beneficial for the animal, but also for the manufac
turer and the farmer. 

Different combinations of housing and feeding practices 
for sows are used in Germany. The desired (soon manda
tory) exercise possibilities for sows can be best realized 
in group keeping systems. Slatted floors combined with 
solid floor or deep litter in the resting areas are prefer
able. The best feeding techniques are call feeding sys
tems-such as cereal nipples-which permit individual 
feeding. 

From the perspective of the animal, the environment, the 
farmer, and the economy, each system has advantages and 
disadvantages. No system is perfect in every sense. The 
most important observation is that every system is only 
as good as the farmer operating it. It is therefore more 
important to find the most appropriate system for each 
type of farmer than arguing about the "best" system. 
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