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Challenge: Innovative Enrichment
Materials
1. Introduction
European legislation emphasizes that pigs must have the materials to satisfy their need for
investigation and manipulation. Besides that, provision of appropriate enrichment materials is
one of the factors which decreases the risk of tail biting. Effective enrichment materials are
therefore essential for the farmers to address the challenge of avoiding routine tail docking
and meet pig behavioural needs. This technical report highlights solutions developed and
used by some European farmers.

2. The Background to the Challenge
Investigation is a major activity in pigs; the more complex the environment, the more
activities may be performed by the animals. If the environment is poor, exploration and oral
activities can be redirected to the equipment of the pen or to other pigs (Beattie et al., 1996),
and may induce tail biting behaviour. Considering this, the EU Directive on the protection of
pigs requires that: "pigs must have permanent access to a sufficient quantity of material to
enable proper investigation and manipulation activities, such as straw, hay, wood, sawdust,
mushroom compost, peat or a mixture of such, which does not compromise the health of the
animals."
"Neither tail-docking nor reduction of corner teeth must be carried out routinely but only
where there is evidence that injuries to sows’ teats or to other pigs’ ears or tails have
occurred. Before carrying out these procedures, other measures shall be taken to prevent
tail-biting and other vices, taking into account environment and stocking densities. For this
reason, inadequate environmental conditions or management systems must be changed."
The implementation of these particular requirements of the Directive has been the subject of
several meetings organised by the Commission since 2013 with Member States, the main
organisations involved in pig farming, main scientists and experts from the sector. Moreover,
the EU is carrying out audits to each member State to evaluate the fulfilment of the legislation
with regards to the particular issue of tail docking.
The Commission adopted a Recommendation (2016) on the application of Council Directive
2008/120/EC laying down minimum standards for the protection of pigs as regards to
measures to reduce the need for tail-docking. A complementary document suggests best
practices to reduce the need for tail-docking in different husbandry systems. It also gives an
overview of the various factors contributing to tail-biting.
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The reality is that in most EU member states, except for Finland, routine tail-docking is
performed to a great extent to prevent the risk of tail biting. Therefore, there is a huge need
to understand why tail biting occurs and to find proper strategies to prevent it and, hence, be
able to fulfill the EU legislation.
Pigs have a natural tendency to perform exploratory and foraging behaviour for many
reasons: searching for food, looking for bedding materials, finding a place to lie down or
simple curiosity about their living area (EUWelnet 2013). Exploratory and foraging behaviour
is innate. Pigs need to perform it at a very young age even if they are provided with enough
feed to satisfy their dietary needs. When these needs are not met, a range of adverse
consequences results. Tail-biting, defined as one pig’s oral manipulation of another pig’s tail,
is mainly considered a re-directed behaviour, even if other motivations can induce this
behavior. This is, when not a proper rooting material is available, pigs would re-direct this
behaviour towards other pigs’ tails or eventually ears, flanks, or even vulva and penis.
However, there is scientific evidence that tail biting is of a multi-factorial origin: when other
risk factors such as housing conditions, management, diet or feeding are impaired, tail biting
outbreaks increase (see EFSA report 2007 for a review on the topic and references). The
“overflowing bucket” (Camerlink, 2017, adaptaded from Zonderland) shows that an
accumulation of risk factors can lead to tail-biting and how the risk factor, which acts as the
trigger, is not necessarily the one which presents the greatest individual risk.
However, taking in mind that environmental enrichment is not the unique solution to avoid tail
biting, it has to be considered as a starting point. According to the EU recommendation
(2016), providing a sufficient quantity of suitable materials is necessary to enable pigs to fulfil
their innate needs to look for food (edible materials), bite (chewable materials), root
(investigable materials) and manipulate (manipulable materials). The materials have to be of
sustainable interest (i.e. pigs should use them regularly), accessible, of sufficient quantity
and clean. From the guidelines on enrichment materials provided by the EUWelnet project,
materials are usually classified as “optimal” (those which can be provided alone because
they fulfil all the previous requirements), “suboptimal” (can be used as essential components
but should be combined with others because some characteristics are missing) and
“marginal” (those requiring combination with others). On practical grounds, only materials like
straw or similar that are provided on the floor fall into the category of “optimal”, whereas
chains, hard wood, plastic devices are considered marginal. On a great percentage of farms,
specially those of fattening pigs, the floors are fully slatted; this complicates to a great extent
the use of the optimal materials, because of the risk of blockage of the slurry system.
Therefore, the challenge of this topic “innovative enrichment materials” is of great interest for
all EU farmers, to be able to reduce the risk of tail biting and, hence, be able to properly
implement EU legislation.
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3. Addressing the Challenge
In all EU countries, farmers are supposed to provide environmental enrichment to pigs
according to the EU directive. The complementary documents give precisions about the
characteristics and ways to provide enrichment material. Therefore, the challenge about
finding proper materials which both fulfil pigs’ exploratory needs and production system
limitation is already being tackled on a daily basis. Farmers are looking for solutions adapted
to their own system. In particular, the importance of fully slatted floors in fattening pigs make
it difficult to provide edible material such as straw, hay, … unless the slurry removal system
is adapted. It could be done in the future buildings (scrappers, flushing systems, greater
diameter of pipes for slurry evacuation …). In countries where tail docking is forbidden,
production systems have thus evolved to limit the risk of biting.
In the meantime, solutions are developed in all countries, that could differ according to
climatic conditions, production systems, and regulation; for example, chains are forbidden in
some countries or labels and straw are mandatory in others; nevertheless, some ideas could
be easily transferable.
Research regarding enrichment for pigs is being carried out for a long time (see EFSA report,
Grouphousenet cost action, Farewelldock webpages for summaries) in many countries, and
in the last years there are annual meetings/workshops of researchers to discuss this issue, in
connection with tail biting prevention. In Germany approximately 30 projects are being
carried out at present, some of them on enrichment materials, and others on the
development of risk assessment tools, such as SchWIP. EU is also carrying out annual
meetings with all Member States (last one was held in Ireland, November 2017) to promote
knowledge on the subject to Competent Authorities.
Guidelines on enrichment materials are available from EU sources, from pig producers
associations (eg. AHDB…), technical institutes and local governments in each Member
State. Most of these guidelines can be downloaded from web pages (eg.
https://ec.europa.eu/food/animals/welfare/practice/farm/pigs/tail-docking_en).
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4. EU PiG Best Practice
In total, 33 innovative enrichment materials were scored.
In order to identify the top five best practices across all the EU PiG regions a series of criteria
has been used, which are able to measure the effectiveness of the collected practices to
match the specific challenge. The following set of criteria have been scored for each practice:
•

Excellence/Technical Quality
o
o
o
o

Clarity of the practice being proposed
Soundness of the concept
Knowledge exchange potential from the proposed practice
Scientific and/or technical evidence supporting the proposed practice

•

Impact
o The extent to which the practice addresses the challenges pointed out by the
Regional Pig Innovation Groups (RPIGs)
o Clear/obvious benefits/relevance to the industry
o Impact on cost of production on farm and/or provide added value to the farming
business or economy
o The extent to which the proposed practice would result in enhanced technical
expertise within the industry e.g. commercial exploitation, generation of new
skills and/or attracting new entrants in to the industry

•

Exploitation/Probability of Success
o The relevance of the practice to each Member State (MS) or pig producing
region/system
o Timeframes for uptake and realisation of benefits from implementation of the
proposed practice are reasonable
o Level of innovation according to the Technology Readiness Level (TRL)
o The extent to which there are clear opportunities for the industry to implement
the practice/innovation
o Degree of development/adaptation of the practice to production systems of
more than one MS

•

Innovation
o How innovative is the best practice.
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Scores had to be in the range of 0-5 (to the nearest full number). When an evaluator
identified significant shortcomings, this was reflected by a lower score for the criterion
concerned. The guidelines for scoring is shown below (no half scores could be used).
0

The practice cannot be assessed due to missing or incomplete
information.
1 - Poor
The practice is inadequately described, or there are serious inherent
weaknesses.
2 - Fair
The practice broadly addresses the criterion, but there are significant
weaknesses.
3 - Good
The practice addresses the criterion well, but a number of shortcomings
are present.
4 – Very Good The practice addresses the criterion very well, but a small number of
shortcomings are present.
5 - Excellent
The practice successfully addresses all relevant aspects of the criterion.
Any shortcomings are minor.

The selection of the top five practices followed a procedure in five steps:
1. All members of the Thematic Group (TG) received all relevant information on the
candidate good practices that were submitted to EU-PiG
2. The TG members scored all the candidates for the above-mentioned criteria
3. The average score for each of the three criteria was calculated for the score that were
provided by the TG-members
4. A final score was calculated for each of the application as the average of the mean
scores of the three criteria
5. The applications with the top five final scores were proposed as candidate best
practices.
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4.1. Validation of the top five best practices
Novelty in enrichment material - Spain
The owner of this farm has designed a system to change the type of environmental
enrichment in each pen at regular intervals (every day) to promote the sense of novelty for
the pigs. It works with a rotatory system of chains attached to the roof which move some
hanging enrichment material from one pen to another one. Enrichment materials included are
wooden pieces, balls, straw containers, plastic rings, hemp ropes …
After a year using this system, the owner gained some practical knowledge and introduced
new innovations: an extra pen called "playroom" in which the pigs are moved once per week
with a combination of different materials in the same room, and another area with deep straw
to root in which pigs are moved also at regular intervals. The owners of the farm use different
enrichment materials according to the age of the pigs.

EU PiG evaluation of the idea
This system attempts to guarantee an important characteristic of manipulable materials:
novelty. Provision of sufficient quantity of enrichment materials is accepted as one of the
strategies to avoid tail docking, as long as the materials meet the necessary requirements to
enable pigs to fulfil their behavioural need for foraging. Proper materials should be edible,
chewable, investigable and manipulable. Position, quantity, and cleanliness of the materials
are amongst the properties which enhance their effectiveness. Moreover, novelty encourages
exploratory behaviour over time, and stimulates pigs to show sustainable interest towards the
materials provided. For that reason, all those strategies that help the enrichment materials to
appear novel to pigs may have a beneficial impact on their effectiveness to be used. The
interest for the materials decreases usually over time, especially for those made out of
artificial components such as iron or plastic. Therefore, the attractiveness of the good
practice presented in the practice “novelty in enrichment material” is that it attempts to
sustain the interest of pigs on enrichment material over time, by offering different types of
Technical Report Welfare Year 2
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materials and changing them on a regular schedule. Moreover, the owner has allocated a
specific room in which the pigs are moved once per week to stimulate usage of other
materials, such as straw in a rack.

Diverse Farrowing House Enrichment for Piglets - Ireland
Biting behaviour started much earlier than thought; during lactation. Hessian bags were
suspended at two points in the pen and compared with "variety" treatments, a bamboo pole
and a hessian bag in pen at different locations. The group which only had hessian bags
performed more biting behaviour than the piglets with more than one type of enrichment.
Pigs with a variety of enrichment performed less biting during lactation and also after
weaning.

EU PiG evaluation of the idea
The proposal is a comparison of two techniques for the supply of enrichment materials for
piglets in the farrowing room. Providing enrichment materials at a young age is important. It
allows the initiation of exploratory behavior early and to express it on specific materials, and
not on other piglets in the litter. It has also been shown that it may limit tail and ear biting
after weaning, or at least the severity of biting, and reduce aggressive behavior.
Nevertheless, it must be ensured that the enrichment provided at later stages is at least as
attractive as that the one provided in farrowing pens. Indeed, whatever the type of
enrichment materials brought in previous stages, what matters the most is the nature and
availability of the enrichment material present in the pen.
It is shown in this proposal that providing two different materials is better than two identical
materials. This illustrates what has already been shown in older pigs. Enrichment is more
attractive when it is diverse and thus allows the expression of varied behaviors. The hessian
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bag allows biting, moving and can easily be chewed. The bamboo pipes could be less
attractive because they are less deformable, but it can be easily handled by several piglets,
either on the pipe or on the cord which maintains the bamboo. The way the bamboo is
provided, on the passage way of the piglets, whereas hessian bag lies against the wall, is
important for attractiveness too.
This form of enrichment is cheap and easy to implement in farms.

Straw as enrichment - Denmark
The herd size of this production site is 750 sows. Most of the weaners are sold, but 5,000 per
year are kept until slaughter. The pigs are produced under the brand “Antonius”, which
requires no tail docking, more space and available straw. The farmer receives a premium at
slaughter.
Straw is used as enrichment material throughout the production. Different types have been
tested, but the best results have been achieved with whole barley straw to the gestating sows
and chopped straw to the lactating sows and weaners. The pen design for the finishers has
more solid floor and 30% more space per animal than legislation demands. Straw is provided
daily on the solid floor.
If tail biting is observed the pigs are provided with additional straw and/or a sisal rope to keep
them activated. Besides enrichment material, tail biting is prevented by observing the pigs. If
a pig is observed biting, it is removed from the pen. Since, the pigs have long tails; the
position of the tail can be used as indicator of tail biting before it becomes severe.
The use of straw requires more time to keep the manure system functioning (2-3 hours a
week). Also, the system has a flush function to avoid blockage. The provision of straw is time
consuming. 20-30 min a day for the finishers and 3-4 hours a day in total for sows, weaners
and finishers.
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EU PiG evaluation of the idea
This system proves that the use of limited quantities of straw is also possible on larger farms.
Straw has positive effects both for sows, for weaners and for finishers. Sows will prevent
hunger by eating part of the straw. To prevent tail biting later in life it’s important to start
providing enrichment already in the farrowing pen. The farmer states that the quantity of daily
straw is adjusted to the situation of the tails. If there are early signs of tail biting
(manipulation) then the daily amount is increased. This an example how tail biting can be
controlled by intensive supervision. If you are able to maintain curly tails until slaughter than
your enrichment is sufficient. The daily provision of straw is combined with inspection of the
pigs. The situation also proves that slurry in combination with chopped straw will work under
these specific conditions if you spend time on mixing and pumping the slurry. This extra work
should be paid from the premium the farmer gets from the “Antonius” brand. An example for
future pig farming in Europe with higher welfare and with a financial reward.
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KA-Rondell potions - Germany
The farm in North Rhine Westphalia has up to 5,000 feeding places. For three years, the
company has developed, and self-developed, patented KA-Rondell drinkers installed in
practice. The special thing about this drinker is that it stays right in the middle of the pen. This
keeps the drinker clean and highly attractive, because it can be used by several pigs (3-5) at
the same time.
Due to the stable construction, the drinkers could be supplemented by a wooden rubbing
post and a toy arm with enrichment. The focus is on the stability and easy handling in the
daily use with maximum benefit for the pigs. Now the pigs can drink in a species-appropriate
place, also they can rub, explore enrichment material and eat roughage (straw).
The water consumption could be reduced by almost 20% per pig per day (5.89 l/pig/day).
The slurry volume could be reduced by 30% (0.35 m³ manure per animal). The standard KARondell drinker costs €145 and offers 3 drinking places for 36 animals, which corresponds to
€4 per feeding place. The costs for manure spreading are €3/m³ per feeding place. By 30%
less manure results in a saving of €1.35 per feeding place.

EU PiG evaluation of the idea
The KA-Rondell drinker is a creative multifunctional device in a pig pen. The pigs can drink
from different angles and the basket with roughage is distracting attention from the drinker
and might reduce competition. Although there is no hard proof of the technical and economic
benefits it offers several possibilities for the pigs’ behavioural needs. A limitation might be
that it’s only applicable in larger pens, where the majority of the European finishers are still
kept in smaller groups. However, a KA-Rondell drinker could also be combined with a fence
in the middle between two pens.
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Another advantage of the idea is that it is an “eye catcher” for the society looking over the
shoulder of pig farmers. Pig farmers show that they are concerned about the welfare of the
pigs and it could be a contribution to keeping pigs with curly tails.

Porky´s Fun Box as activity material with dosed supply of organic
material- Germany
The Porky’s Fun Box is a free-moving stainless steel box for the occupation with selectable
organic materials, e.g. straw or hay. The box is mounted on a free-moving bracket inside the
pen. The height is variable, it should be hung so high that pigs need to stretch their heads
slightly. The animals remove individual stalks from the adjustable, lateral openings and are
permanently occupied with the material. A steel ball inside the box ensures that individual
stalks are always transported towards the openings. The adjustable openings prevent too
much straw or similar from falling into manure channels without being eaten by the animal. In
a fattening farm in Lower Saxony, cannibalism in the pens occurred in some cases. In a
master thesis it was found out that the use of Porky's Fun Box completely eliminated
cannibalism from the first week of fattening. In addition, it has been proven that the use also
led to the avoidance of any abnormalities.
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EU PiG evaluation of the idea
The system is a way to distribute limited amount of long straw or roughage to fattening pigs
or sow. Straw is considered as one of the optimal enrichments for pigs and long straw is
more attractive than chopped straw. The large volume of the container limits the frequency of
filling by the farmer while allowing a regular supply to the animals. Information given after
testing this equipment shows that several pigs can access it simultaneously, which is
beneficial as pigs tend to synchronize their activities: the use of a material by one pig attracts
the other ones which perform the same behaviour through another hole in the bucket.
This system requires regular adjustment of the height of the container and the width of the
openings to avoid a too low or too high distribution of straw; in the first case the risk is a
difficulty for the animals to access the straw and a risk of frustration; in the second case, the
risk is an emptying and a rapid disappearance of enrichment materials. Therefore, it needs to
be well managed by the farmer. With this system, it is indicated that each pig receives about
20 grams of straw per day. There is no mention of the manure management with this system,
but these quantities could induce problems for the removal of the slurry in common farms
with slatted floors. The presence of a ball inside the container is an interesting and essential
element so that straw can always be accessible at the openings. It would be interesting,
however, to have information on the efficiency of the system when the quantity of straw
remaining in the bucket is limited, as well as on the noise caused by the movement of the
steel ball against the walls of the container.
Nevertheless, this system is an interesting solution for distributing long straw or roughage to
fattening pigs or sows.
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4.2. Cost-benefit analysis of the EU PiG Ambassador
“Novelty in enrichment” from Spain is chosen as EU PiG ambassador 2018 for the challenge
of innovative enrichment material. The costs and benefits of this system have been analysed
taken into account the changes in technical performance parameters. The "novelty in
enrichment" best practice was introduced on the farm which produces under a quality label
called “Porc Ral d’Avinyó”. It is not a typical pig commercial cross breed, so production costs
are a bit higher compared to conventional production. Therefore, in order to compare the
production costs and benefits of current practice, we relate it to the other farms producing
under the same label instead of comparison with the commercial production. Basing on the
real farm data from 2017 and calculations with the Interpig model the following parameters of
the farm has been observed:
Benefits:
•

•

The benefits are the higher meat quality and lower percentage of mortality. The
average finishing mortality on a farm is 1%, an average for similar farms of Porc Ral
d’Avinyó is slightly higher (2.2%). An average for commercial farm in Spain is 3.6%
The pigs on a farm has ca. 8% higher (than on other Porc Ral d’Avinyó farms),
finishing daily liveweight gain, which equals to 788 g/day, and 701 g/day on average
Spanish farm
Due to enrichment materials it was possible to lower vet costs by 5%

•
Costs:
• Cost of production of Porc Ral d’Avinyó is higher compared to conventional pork, due
to the worse conversion ratio during the growing period which equals to 3.13
(on average conventional farm it is 2.46)
• Pens have different removable enrichment materials of which yearly maintenance cost
is about 550 €. An initial investment cost amounts to ca. 6000 € (per ca. 600 pigsplaces building (assuming 10 years of depreciation, the cost is 1 €/pig-place year)
• System to change the type of environmental enrichment in each pen at regular
intervals (every day) to promote the sense of novelty for the pigs requires ca. 1.5 h
additional labour input per day, which increases labour costs
Based on these assumptions we compared the situation on a farm (with novelty in
enrichment) with the average Porc Ral d’Avinyó model farm based on average assumptions.
The variable production costs in case of our best-practice farm were lower by 5% as per kg
of slaughter weight (7.2% as per slaughter pig), mainly due to lower mortality, vet costs and
better weight gain but enlarged by costs of enrichment materials and activation toys. The
significant increase was observed in case of fixed costs, which grown by 23% as per kg of
slaughter weight (43% as per slaughter pig), mainly due to (higher) labour and depreciation
costs of equipment. As result, the total costs on farm were lower by 1.3% as per hot
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slaughter weight (1.52 €/kg vs. 1.54 €/kg hot slaughter weight) than of the model Porc Ral
d’Avinyó farm.
The best-practice farm gets higher prices for its Porc Ral d’Avinyó pigs. The prices are ca. 23 times higher than the pork from conventional production. The reason for this difference is
not related solely to enrichment materials, but to the quality label attributed to this special and
tasty meat. However, the higher prices allow for better profitability of production, despite of
higher costs (by ca. 13%) of growing and finishing Porc Ral pigs compared to conventional
production.

4.3. Expert Analysis
The experts agree with the Cost-benefit analysis which reflects higher production costs
because of the enrichment material implemented and the breed used for the specific product
and consider that the benefits reported by the farmer (higher average daily gain) could partly
be associated with the better welfare level provided by the practice. However, it has not been
possible to evaluate the benefits of the practice after its introduction in the farm, since the
farmer has always used this system. It was necessary to compare with other farms producing
under the same label, and there is always the risk that some of the benefits may not be
associated to the practice itself, but to other management aspects.
It is difficult to provide novelty for pigs with regards to enrichment materials in less labour
systems compared to the one used by the Ambassador. It is true that changes in materials
could be undertaken every three or four days instead of daily, or could be more automated,
but a certain level of labour seems necessary regardless of system chosen. The same
system can be implemented in other farms in other European countries. Probably the most
difficult part to be accepted by other farmers is the fact that the Ambassador moves the pigs
to another pen with straw and new materials on a regular basis, to increase the sense of
novelty. This is again a quite laborious practice, which may not be possible for some other
farms.

4.4. Conclusions and advice to industry
If the industry is to adopt this practice, several considerations should be considered:
•
•

•

A huge farmer involvement to invest time on checking regularly the functioning and
maintaining the system would be required
If straw is provided as one of the enrichment materials, even if inside of one basket, if the
amount and type of straw is not correct, there could be some blockage of the slurry
system on the long term
Behaviour of pigs has to be checked to make sure that the materials are still motivating
their exploratory behaviour and that no tail biting is initiated because of lack of stimulation

Technical Report Welfare Year 2

Page 15 of 30

•
•

Materials need to be inspected and replaced if they are malfunctioning or could be
hazardous for pigs (if damaged)
Sanitary aspects have to be considered in case of disease outbreaks (i.e. materials need
to be cleaned and disinfected)

5. The Future
Provision of proper enrichment materials is a challenge for many farmers, since not all
materials work equally in all farms for the prevention of tail biting. The best practices
described in this technical report prove that several pig farmers in the EU are doing efforts to
find out enrichment materials that both suit the pig’s needs and are implementable on
commercial conditions. However, the final cost benefit analysis of providing enrichment
materials is not always favourable because of different reasons. First, because the
underlying mechanisms of tail biting are not totally understood, and provision of enrichment
material does not always prevent the problem. Therefore, when outbreaks appear, both a
welfare and an economical problem need to be addressed. Second, because of the
multifactorial origin of tail biting, it may be possible that solutions need to be tailored to the
conditions, management, genetics, and sanitary status in each farm. Therefore, tools and
technical guidance are necessary to assist farmers to first implement proper global strategies
to prevent tail biting, by controlling the known risk factors, and second to find proper solutions
for outbreaks if they occur. Moreover, epidemiological data obtained from farms needs to be
evaluated from a scientific perspective to better understand the underlying mechanisms of
tail biting.
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Challenge: Loose farrowing systems
1. Introduction
According to EU regulations sows should be kept in groups from four weeks after service
until one week before expected farrowing (Directive 2008-120 EC). This implies that sows
are kept in confinement during half of the cycle, including the four to five week farrowing
period. This report explores the on-farm development across the EU of loose farrowing
systems to improve sow and piglet welfare.

2. The Background to the Challenge
The development of loose housing systems for farrowing sows is an important trend in
multiple European pig producing countries. This is driven by the market but is also
recommended by the European Commission. The try-out of systems takes place on
commercial pig farms in various EU countries. Extending the loose housed period of sows
with the five weeks stay in the farrowing pen would increase the proportion of loose housing
from 50% to 75% of the reproductive cycle of the sow. Shortly before farrowing the need for
loose housing is high with nest site seeking and nest building behaviour (Jensen, 1986;
Stolba and Wood-Gush, 1989). The size of the farrowing pen should facilitate the separation
of nesting, dunging and feeding behaviour (Pajor et al., 2000). Practical experiences from the
last decades show more cleaning work, more difficult working conditions (aggressive sows)
and higher risks on piglet mortality by crushing. Loose farrowing also requires larger pens to
promote freedom of movement and to separate lying and dunging behaviour. The typical 4.5
- 5 m² pen size in crated systems needs to be 6 - 8 m² in loose systems, which increases the
housing costs considerably. It will be difficult to build new pens in existing buildings, because
the new pen size and the location of slurry pits do not fit in the old situation. Farmers would
prefer a conversion to a new system based on the depreciation time of the building. That
would mean a gradual increase of loose housing pens in decades and not in years.
Individual housing is comparable to natural conditions where sows isolate themselves from
the herd for several day. Regrouping of sows and piglets with the other sows takes place
around day 10-14 (Jensen, 1986). Group housing of sows after two weeks of lactation is a
possibility with positive effects on the social development of the piglets. Group housing
around farrowing is not part of the natural behaviour of sows. The challenge for pig farmers is
to reduce piglet mortality in loose farrowing systems to the level of crate systems. Although
some studies show comparable survival rates (Weber et al., 2007; Hales, 2014) the variation
is high. It is likely that the risk of crushing is higher with the increasing litter sizes with lower
birth weights. A lighter piglet is more fragile and susceptible for hypothermia needing more
care. A high quality stockmanship is necessary to achieve a similar survival rate as in
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conventional farrowing pens. However, the weaning weight of the piglets is often higher in
the loose systems, because of better accessibility of the teats and possibly a higher feed
intake of the sows. Safety for the stockperson requires additional attention.
Smaller pens for loose farrowing sows need fully slatted floor to prevent dirty solid floor. A
pen should be a least 7m² to give the sows the possibility to separate lying and dunging
behaviour on partly solid and partly slatted floor. Partly slatted floors often result in lower
ammonia emissions. Use of straw as nesting material and bedding is only possible in pens
with partly slatted floors. The farrowing pen is a very “visible” part of the sow farm. Loose
housing is often regarded as a basic requirement by consumers whereas individual farrowing
crates contribute to a negative image with more fences and a small pen.

3. Addressing the Challenge
In several NW-European countries there is a trend towards loose housed farrowing sows. In
the last decade some pen types were developed, which are now used on a limited number of
conventional farms with varying success. Swedish sows and all European organic sows are
already loose housed during farrowing and lactation. Austria adopted a transition period
towards loose housing lactation pens. However, part of the conventional farms using loose
housed farrowing pens release the sows a few days after farrowing, when the highest risk on
mortality is over. A financial benefit would accelerate the conversion towards free farrowing
at conventional pig farms. The additional space allowance with necessary conversion and
enlargement of the building causes most of the increase in cost price.
In Denmark, Germany, Austria and the Netherlands there is some national funding for the
development and introduction of free farrowing/lactation pens. As far as we know there are
no active EU-projects on this topic. SRUC (2018) has a very informative website on Free
Farrowing.
SEGES published a very interesting article by Lisbeth Ulrich Hansen which covers the
technical questions on loose farrowing pen systems by testing different concepts.
https://www.google.be/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&ved=2ahUKEwiKzvWjercAhVGYVAKHVnQDQoQFjADegQIBxAC&url=http%3A%2F%2Fwww.pigresearchcentre.d
k%2F~%2Fmedia%2FFiles%2FPDF%2520%2520UK%2FErfaring_1803%2520UK.pdf&usg=AOvVaw2DeLB65lHLzeWIflEqdm4T
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4. EU PiG Best Practice
In total, 40 best practices involving loose farrowing systems were scored.
In order to identify the top five best practices across all the EU PiG regions a series of criteria
has been used, which are able to measure the effectiveness of the collected practices to
match the specific challenge. The following set of criteria have been scored for each practice:
•

Excellence/Technical Quality
o Clarity of the practice being proposed
o Soundness of the concept
o Knowledge exchange potential from the proposed practice
o Scientific and/or technical evidence supporting the proposed practice

•

Impact
o The extent to which the practice addresses the challenges pointed out by the
RPIGs
o Clear/obvious benefits/relevance to the industry
o Impact on cost of production on farm and/or provide added value to the farming
business or economy
o The extent to which the proposed practice would result in enhanced technical
expertise within the industry e.g. commercial exploitation, generation of new
skills and/or attracting new entrants in to the industry

•

Exploitation/Probability of Success
o The relevance of the practice to each MS or pig producing region/system
o Timeframes for uptake and realisation of benefits from implementation of the
proposed practice are reasonable
o Level of innovation according to the Technology Readiness Level (TRL)
o The extent to which there are clear opportunities for the industry to implement
the practice/innovation
o Degree of development/adaptation of the practice to production systems of
more than one MS

•

Innovation
o How innovative is the best practice.
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Scores had to be in the range of 0-5 (to the nearest full number). When an evaluator
identified significant shortcomings, this was reflected by a lower score for the criterion
concerned. The guidelines for scoring is shown below (no half scores could be used).
0

The practice cannot be assessed due to missing or incomplete
information.
1 - Poor
The practice is inadequately described, or there are serious
inherent weaknesses.
2 - Fair
The practice broadly addresses the criterion, but there are
significant weaknesses.
3 - Good
The practice addresses the criterion well, but a number of
shortcomings are present.
4 – Very Good The practice addresses the criterion very well, but a small
number of shortcomings are present.
5 - Excellent
The practice successfully addresses all relevant aspects of the
criterion. Any shortcomings are minor.

The selection of the top five practices followed a procedure in five steps:
1. All members of the TG received all relevant information on the candidate good
practices that were submitted to EU-PiG
2. The TG members scored all the candidates for the above-mentioned criteria
3. The average score for each of the three criteria was calculated for the score that were
provided by the TG-members
4. A final score was calculated for each of the application as the average of the mean
scores of the three criteria
5. The applications with the top five final scores were proposed as candidate best
practices.
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4.1. Validation of the top five best practices
WellFairPenn- Denmark
The farm has 270 sows per year and produces 4,500 pigs at 30 kg and 3,500 slaughter pigs.
The practice consists of a special farrowing pen with a pendulum installed to prevent
crushing of the piglets. The sows are loose throughout the period from insertion to weaning.
The pen is 7.7 m² and has 50% solid floor with straw and heat. A horizontal iron bar divides
the lying area from the dunging area. In the middle of the lying area a pendulum is installed
to prevent the sow from rolling over from one side to another. The creep is located in one end
of the pen next to the solid floor. The opposite end has slatted floor and inventory with bars,
which makes it possible for the sow to see the sow in the neighbouring pen. The horizontal
bar diminishes dunging in the lying area, since the sows do not like to stand above the bar
while they defecate. The use of solid floor decreases the ammonia emission. The sows can
move around, which reduces the occurrence of shoulder lesions.

EU PiG evaluation of the idea
The pen is easily accessible for sow and staff avoiding injuries and has about 65% more m²
than the more classic systems (+/- 2.6 * 1.8 = 4.68 m²); giving sow and piglets more space.
Sow can easily manoeuver and staff can comfortably assist her during farrowing. The
pendulum can easily be swung aside to perform work routines, other technical jobs within the
pen or during cleaning work. Pens are easy to prepare for wash and the lance is easy to
move around during cleaning. This benefits hygiene in the pen as well as the design of the
creep area and the presence of the fully slatted floor.
The pendulum prevents the sow from rolling over but doesn’t hinder the sow in getting up of
lying down. Due to the solid floor, less sows with shoulder sores are observed in the pen. On
the other hand, piglets in pens with solid floor in part of the lying area have often more knee
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injuries. A hygiene powder is recommended. The pendulum does not need fixation on the
floor, this offers sow and piglets extra space and supports them to perform optimum in the
pen. Litter material can easily be spread on the floor so that sow and piglets are able to
exploit natural behaviour. It enables the sow also to perform nest building behaviour in the
hours leading up to farrowing.

Raising free lactating sows in group - France
The new farrowing facility from 2004 is a room for eight sows. It enables to raise the sows
either alone, or in group of two or four. Sows are raised restrained from the first day in the
room and then have access to the backside pen (3.7 m² surface) from three to seven days
after farrowing. The piglets can access the free-range pen half a day before the sows. Right
from the opening of the box, the pen is largely used by the sows and piglets. Weaning
performances are similar to classis systems (11-12 piglets weaned/sow). Weaning weight is
the only performance decreasing with group lactating sows. In fact, cross suckling is not in
favor of growth. Future projects in this facility concern piglet feet: in fact, piglets raised in this
farrowing room walk on abrasive concrete slatted floors in the free pen.

EU PiG evaluation of the idea
The group of experts like the flexibility behind the idea. Sows can be either locked in a classic
farrowing crate, loose housed in a pen or group housed in groups of two or four sows.
Although the system can still be improved, it offers opportunities to experiment. However,
there is no free farrowing in this situation, because the sows farrow in a traditional farrowing
crate. The point at which the crate can be opened is now three days but can be varied based
on earlier experiences or parity. The moment of grouping sows and litters at seven days
might be too early with cross suckling as a consequence, but this can be easily raised to 10
or 14 days. Some additional attention is needed for the working conditions in this facility
concerning handling animals and cleaning. This room can both be a situation to learn from
and to demonstrate. In this stadium and on this scale the higher price of the system
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compared to a conventional system is acceptable, but on a longer term there should be
financial benefits or a cost reduction.

Be Free animal welfare farrowing pen for sows - Austria
Austrian legal requirements to change the current farrowing system to an animal welfare
friendly system are expected for 2018. This should allow sows to move freely in the farrowing
pen after temporary fixation around farrowing in order to protect new born piglets from
crushing. The operational labour management challenges for the farmer are: not to increase
working hours significantly and to achieve similar results in piglet mortality.
The opportunities are to realize an economic and zoo-technologic solution for the farrowing
system of sows and to increase the sow and piglet welfare. The goal of BeFree farrowing pen
is to achieve maximum animal welfare and labour efficiency with minimum material input.
Benefits of BeFree: unique patented geometry, 4.2 m² area for lying and movement, 6 m²
pen area in total; specially designed swivel bracket to allow fully functional closed farrowing
crate for safety of new-born piglets; If the crate is swivelled 90° to the piglet nest, optimal
freedom of movement is ensured.

EU PiG evaluation of the idea
Although the system is a product from Schauer that is already available on the market, it has
a number of positive characteristics for loose housing of farrowing sows. In the standard
situation, the crate is closed during farrowing and opened several days after farrowing. The
sow has room to turn around, but not much opportunities to separate lying and dunging. A
piglet nest is protecting the new-born piglets and can easily be reached from the inspection
alley as well as the feeding area for the piglets. The stockperson can step into the pen and
fixate the sow with the swinging gate of the temporary crate. So, ergonomically, this pen has
advantages that also facilitate daily care and animal welfare. An omission is that there are no
results available yet, although a Danish report with a comparison of practical experiences
was published in March 2018. Performance data are still missing.
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Free lactating sows in low-energy building – France
The farm owns 800 sows, a Danish breed. The decision is to raise free sows in a low energy
building. Piglet nests in the farrowing room only heat up the equivalent of 10% of the room +
nests in post weaning. A wood boiler is used for the production of heat and electricity meters
to keep track of consumption. The air scrubbers account for 30% of the energy consumption
of all the farm. (work 8,000 h per year). Installation of 650m² of solar panels produces
electricity.
Boxes of 5.76 m² per sow (it is a square of 2.40 m length) and four boxes set up in a star.
The free boxes have two anti-crushing bars. Before farrowing, the fences of the farrowing
crate are open. They close the sow cage two days before the estimated birth. Different times
for freeing the sow: tests at 4, 5, 7 and 10 days. What matters is the weight of the piglets This
means there is a management box by box, this delay can increase with the smaller piglet
litters. For the crush management they count the crushed piglets by box. On average they
have 0.4 to 0.5 piglets crushed per litter.
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EU PiG evaluation of the idea

The idea was chosen for the interesting combination of animal welfare and sustainability by
focusing on low energy buildings for pigs. The installed welfare box is described is based on
a Danish welfare study and has a square shape, which limits the surface area while ensuring
maximum comfort for the sow and her piglets. The sow has a circle 1.9 m in diameter to
move. The flexible plastic floor and cast iron ACO Funki is a sow carrier and has been
proven for many years.
Swivelling side bins hold the sow during delivery and for interventions. The release of the
sow after a few days allows her to develop her maternal qualities and increases weaning
weight compared to a conventional cage.
The piglet nest is placed close to the service corridor and the sow's head, with access that
allows for safe nest and sow control. The niche cover can be transparent to facilitate
inspection from the hallway. In addition, the height adjustment of the compression plate is
made from the corridor, all with one hand.
The concept of the box, with easy to use gate allows comfortable entry of the sow. The box
assures a safe confinement of the sow as well as a lot of space to manoeuvre when
loosened. The weaning procedure is comfortable for sow, piglets and staff and does not
require extra work. It is possible for one person to wean the sow. Sows and piglets have easy
access to fresh feed and troughs are placed so that they are easy to check and clean. Piglets
like to be in the creep and on the heat mat. Hygiene and cleanliness are a plus in this
concept.
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The importance of birth management for the success of loose farrowing
systems - Austria
Due to high losses of suckling piglet’s better management strategies for loose farrowing
system had to be used; Farm is equipped with loose farrowing system Pro Dromi from the
Netherlands. Offers a lot of space (7.5m²), possibility for temporary confinement of the sow
and a big creep where piglets can be locked. Piglet losses during lactation averaged 25% in
the first three years, 50% of losses caused by crushing. End of 2016 birth-management was
improved. Based on following measures, losses were reduced from 25 to 15%: changing
genetics from Austrian pure large white to Swiss pure large white; optimising feeding;
providing soaked linseed 5d prior to 3d after birth; cleaning troughs thoroughly; locking up
piglets in creep on day of birth while feeding sows; taking care of piglets during feeding on
2nd and 3rd day by watching sows; providing jute bags and hay as nesting material on floor
in addition to a hay rack; using skin drying agents and bedding material in creep and on floor.

EU PiG evaluation of the idea
The accent of this best practice is not the box concept but real management driven action in
the pens. Focus on genetics, feed and feeding strategy, hygiene and cleaning practice, after
birth care taking by staff, providing comfort by placing nesting material in the pens, use of
agents to optimise the wellbeing and health of the piglets and sow.
Farmer and its staff are taking practical measurements to facilitate loose farrowing.
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4.2.
Cost and benefit analysis of the EU PiG
Ambassador
“The importance of birth management for the success of loose farrowing systems” from
Austria is chosen as EU PiG ambassador 2018 for the challenge of free farrowing systems.
The costs and benefits of this system have been analysed taking into account the changes in
technical performance parameters. The "The importance of birth management" best practice
was introduced on the farm which was equipped with loose farrowing system Pro Dromi from
the Netherlands. In the end of 2016 birth-management was improved. Basing on the real
farm data from 2017 and 2015 and calculations with the Interpig model the following
parameters of the farm has been observed:
Benefits:
•
•

Number of litters/sow/years increased by 9% (2.2 to 2.4).
The mortality parameters decreased significantly - (pigs born dead decreased by 21%
and pre-weaning mortality decreased by 38% from 25.2% to 15.6%; sow mortality
decreased by 2%)
Rearing daily weight gain increased by 14% (from 448 to 511 g/day).

•
Costs:
• Due to our implemented new birth management strategies the time usage per
sow/year in hours increased by 20%.
• sow feed consumption increased by 15% (up to 1150 kg/sow/year).
• An initial investment cost related to changing genetics from Austrian pure large white
to Swiss pure large white amounted ca. 13,230 € (per ca. 140 sows, depreciated in
three years). Additionally, the for breeding permission amounts to 1932 €/year.
Additional enrichment and bedding material assumed for €5 per sow/year.

Based on these assumptions we compared situation on a farm with birth management in
2017 with the situation before implementation of the practice (2015). The variable production
costs after implementation of best-practice decreased by 7% as per piglet, mainly due to
lower mortality, parameters and increased litters (pigs weaned per sow/year increased from
22.2 to 27.6). The significant decrease was observed also case of fixed costs/per piglet, by
8.8%. As result, the total costs on farm were lower by 7.6% per piglet.
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4.3. Expert Analysis
Although I can’t check if the benefits are realistic, it’s clear that an improvement in
management and spending more time in the farrowing house can have advantages. I agree
with the choice for this challenge. Both quality and quantity of the time spent in the farrowing
house is experienced as positive. The general view is that it’s only costing money. The
experience with this practice is trend breaking and can be a potential game changer.
However, a warning is necessary, because this will not be a success story on every pig farm.
It’s not very likely that the number of litters per sow per year are improved just by the
management in the farrowing house alone. The management in general including
stockmanship and experience will improve performance in general.

4.4. Conclusions and advice to industry
With the development of free farrowing systems, it’s important to have both attention for
animal welfare, animal care (incl performance) and labour conditions (safety). Therefore, it’s
important to have abundant pathways around the pens, so piglets can be handled without
entering the pen. When entering the pen, it is necessary that dangerous situations caused by
fear and aggression of the sow can be controlled by locking the sow temporarily. Most pens
have such a facility. A disadvantage is that in most free farrowing pens of 5-6 m² the floor is
fully slatted, which stays clean, but is not offering much comfort to the animals. For a good
separation of lying and dunging (partly slatted) a pen of at least 7 m² is necessary.
•
•
•
•
•

Improve labour conditions
Develop partly solid floors to improve lying comfort
Look for potential nesting material
Reduce ammonia emissions by reduction of emitting surface
Focus on reduction of piglet mortality

5. The Future
Future Free Farrowing pens will need more attention for the human factor. An optimal
management is only possible with safe labour conditions. The human animal interaction
needs the best conditions for both sides to improve welfare, performance and income. To
reduce emissions and improve the sow lying comfort, a larger pen will offer more potential to
create a partly solid floor, with only a limited area for dunging. This has also the opportunity
to provide some nesting material. With these combinations of pigs, stockpersons and
environment a sustainable farrowing system can be created.
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